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the I nvention] Method and Apparatus of Displaying Qbjects ono%llﬁ e%?ggg
and Di splay Device used therefor [Detail ed Description of the Invention

[0001] [Background of the Invention] This invention relates to a method of ==

di spl ayi mm and a display device used therefor. Mre | ,
this |n\mm\mmm ﬂ es to a nethod of dﬁspl ayi ng an obj ect m”lmmwmmm lmm r/
of independenkisel i ent areas V‘heﬁﬁe@i ieasliopne of the client areas

i ndependently scrolls for allowhg the relationship among the obj &€ t he

relative position of which is changed by a scroll of a client area to be
visual ly easily understood while tthﬁéggre displayed in a plurality of

client areakTideacdi sphgy RV therefor. [0002] [Prior Art]

Various applications have been heretofore used in which a plurality of

i ndependent client areas exist and at |east one.of the client qrggﬁls
i ndependentMgtsodohhs. ABpgratushefs Disrdbayifie Ieetd i afs;“s%r? B*Ssuch

applications in which a client ar Sgyovided in parallel with a client
area B and %‘E‘FOPFSBiFl? Q&X,lcgog%éa?g t|§reloviﬂ§jred in each client area.

CGenerally, the scroll bars 50A, 50B are generated by a function of an
operating siBedmivhed thesdtentiftras A tBearIé“éFrBIqle‘P“bjhan a | ogi cal

di splay area 51. As shown in 2 4J UL 2D02 2 Fig.2l, when a plurality of
i ndependent client areas exist, it is desired to display a point or an area
inthe clieppoarienp Ain correlation to a point or an area in the client
area B. [0003] In such case, it is necess_ar% to display an object such as a
l'ine connecEBﬁ@Jl?@F&t‘-’éHdp&%t §,heorIaV1ei"g‘h+8 ilncl udi ng a rectangle, a circle
and an ellipse enconpassing related areas across the client areas A and B.
It may be al so necessary to display an object of an inmage or a character
string acroBlsishénvkntibnaredstasand B mEthozh ofadisipdey iy etamiiedth

which related. points_are connected b l.ine... Fig. 23 q%.s |l e
of a rect an@'!‘% Bn b_FrB;?é’i %&_Vr;eqeatuestf dgrtglaeéﬁeryl—élrg. %%a)p(as "'()l\/\ff_tswl grlg’a%ﬁgpof
di spl ayi ng ¥h{¥&n@lohMeee a thisg .t o aje e famn istdntimofardicpl et nig aa
character string. . 000%_] . .

plurality of independent client areas where at least one of

the client areas independently scrolls for allowing the

relationship among the objects the relative position of

which is changed by a scroll of a client area to be

visually easily understood while they are displayed in a

plurality of client areas, and a display device used

therefor.

[0002]
{Prior Art]

Various applications have been heretofore used in which a
plurality of independent client areas exist and at least
one of the client areas independently scrolls. Fig.21 shows
an example of a display screen of such applications in
which a client area A is provided in parallel with a client
area B and scroll bars 50A, 50B are provided in each client
area. Generally, the scroll bars 50A, 50B are generated by
a function of an operating system when the client areas A,

B are smaller than a logical display area 51. As shown in



[ Summary of the Invention] As described in the above, when a c@r['rﬁygﬂj; ZDDZ
between the client area A and the client area B is displayed by a ] -
the correlation can be visually understood at a gl ance. However, if a
client area, for exanple the client area B, is scrolled, the position of
the object within the client area B noves and the rel ative position of the
object within the client area Ato thd object within the client area B
changes. HidQy, wientaJplhtaP0OP Sf AsndspendsntecdieatCcasgavwhenesan obj ect
is offset at the boundary of the client areas A and B by scrolling the
client afdais deginped (B RPN RBHPF eOF n2RhRERAr ENatke FILRDE are
connect ey, 3 14160 F1 81 26 &) 8 Vo AL CXENBh CaBkadi heehaNBh Eent.
enconpassing related areas, Fig.29 (b) shows an exanpfe 0 dlspFaylng W th
an i mgear®a®d B g. 25 (b) shows an exanpl e of displaying a character string.
Tn these exanples, an object in the client area A and an object in the
client area B are offset at the boundary between the client area A and the
client argmdljinviting a problemthat a correlation can not be shown.
Further, in an extrene case, there was a problemthat an object in the
client area A and an object in the client area B showed a wong correl ation
or a wo R 0006] ; I o] i y _he
concei ve(r}%t 0 reng%rsgk’ell(sl eld‘l' 0 f'gé%%%aggoﬁg é({)ﬁfé%:?g $§| ﬁgg%}:o%ggg Sgural ity
of clienta driges ¢onrecimy codlbated poiftashosuahfighatednobpddhg. aHowever,
it is a prohlemthat_the original_colpr.changes when rel ate bjects are
renderedqqéﬁfQﬁ%ﬁy(ﬁﬂ?ﬁ?ciﬂg%ﬂ%i??oﬁ?{}?s?sgggﬁTBBFﬁﬁpghﬁﬁgﬁﬁgdnunber of
obj ect s iaigRAEErdENcie! ot eshOhiesis Arendl Bshed. mIpepef algo none of the
above solution could be a radical solution to solve the above problem
[0007] | eaesaryb) e tdbiPlay 28 RIerbrof o2pr Hrde arnet gBarafteirspl ayi ng
obj ect s @t%:&lr%%fcg'ssa m%réiiéaToérgééeﬁtaaaeﬁ.s FgWBbCRa7 Eﬁbéﬂs' gpshi p
bet ween such objects can be easi[y understood at a gl ance w thout changi ng
an ori gi esdamgdllerirorviics hrelp tehdoaintsphug dennectedeldyt heléher.. 2 ~4 ]
UL 2D02 ;.4 ujion_,of the Objectjves.The inventive nethod of displaying
objects Al AN (95T S i BRI Saat 1 AP Le oS nelRBUBRR SHRECh

pl ural i t yeQfa iclepasentFid | 20t (AY eslsowxi sh aramplel 88s8iepeagiinghe cli ent
areas independently scrolls and, particularly to a pethaod of displaying a
reIation?ﬁﬁ&lﬁﬂ\&ﬂﬁg?ﬁngkﬂszﬁi&%‘aﬁ%ﬁw?na?heeﬁ?ﬂP£?i?§ gt selLp¥n%afeas t he
rel ative JpRsiddidy afeugh is changed by scrolling a client area. In a
first invention, an object is displayed by follow ng the novenent caused by
scrolling. In a second invention, an object is displayed by enlarging the
obj ect bwokhﬁgﬁnvunt of novenment caused by scrolling. In a third invention,
an object Is displayed by marking a junction between objects in scrolling.
In either case, correlation of objects displayed in a plurality of client
ar eas caﬁﬁpe visua{%y unq$rstqu af a glance easily. In a preferred
embodi mert EERBh 0 THe FFYRRTPAL second and the third inventions, when a
plurality of objects exist and scrolling causes the objects to be crossed

each other, the objects are displayed with a space placed at the point of
crossi ng?er g IR Vi Ehe i FRPEAL c¥heha? GBFEELatAPR PRE¥WSPRg RIS | e, when

a plural ictm&ifh%b} 18 Shstnéndisenel Liag ﬁaygeai_g{aﬁa?ehes&s aho be
over | apped eac ther, the objects are displayed with the overl apped
portion okfisett, |theicderelateon acabnpeexisnagbyi yngeebseradl ptdiaspl ayed
leglbly'glaﬁcé%‘%éhé%érgqu a client area, for example the client
area B, is scrolled, the position of the object within the
client area B moves and the relative position of the object
within the client area A to the object within the client

area B changes.

[0005]



s In another preferred enbodi ment conmon to the first, the secc&né aﬂd[_tﬁggz
third inventions, the objects return to the initial display assum ng at the
time when the scroll position of an object is correlated by clicking a parf”
of the object. This is preferable because the position and the shape of an
obj ect which goes out of a client area by scrolling over a |arge extent can
be sinply returned to the original pésiti on and shape. [0011] The inventive
di spl ay devizie dxsmpglapbfiyhngase ehjered ati oM e is sffdat adt tahedf client
areas conprises an overall control part inc]uding a client area managi ng

part and RPURARIY i Pf BBPeCliRRtagrfdSpdr ANtIR & AR rdre part s
provi ded SOrdeepepdlng, FilgNesbab) hdie dHMeimdle P M1 &Nt &l fa5q and
each having an exter nal evént input part and a position calculaling part,
and a comaigitpaarefoonunacktedsblyi guddnehaFigy 3:ndey i stypwitaoutexamplse f or
respective.figures. In the display device, of,the above d ri.bed

confi gur &4 &h, %‘é‘g?.“%g%i ?FSR’"@%IS(%I"% i éaﬁ:ﬁq PRI ¢ Jaﬁgft h‘é’ rIRIF i ng
posi tion xf &wab]&Chfi Aiepthyihigent ty @ viindyd efaieneey (25 clhent area
managi ng i nformation fromthe client area managi ng part arid rendering

obj ect nERRYHAR nf SXABPL 8O r BrSPE@ VIO & iIGRFATRHT R TR nolbart based
on an ext&y %t 1é§pughegbg.@ctth‘ine>@h‘°er 'ie.ﬁuvt?"&%éa(‘%tarpé‘rén and causes

t he rendering put part to display a rendering object 1n each client
ar ea basedbimrct hin ctheutdiedtr eméar Bngrsosififismt it tttee dipwedaryfhe above

descri be i splay nethod of this invention can be thus ef er apl

i erren?%%“?%l e °9ée‘~‘& 35E22602 [t%%oc 1 33 |’rR/‘é’n‘E’?l'b%]aFig.|
i s a bl ogdedshigh aphsboni Beraalatebal lcatomoty BatdHowdf Rk re@rpl#én afnt he

di spl ay device of this invention for displaying an object displayed in a

pl ur al i t Xireme cpasqy ehkberen veRe af HoRASTy @écrﬁrbtqllﬂﬁc%rﬂféxml e of an
obj ect | yiiNG AT 0582 3aAPLHAALK! i3kt HeNEHY €S drit dBSK ll%o%éée&ra obj ect

di splayed 1n a plurality of client areas. As conventionally seen, there are
scrol | barong) ¢ederelabhonapsas Krang BeaTlidigscrol | bars are generated by a
function of an operating systemwhen the client areas A and B are smaller
than a logical display area. In the exanple shown in Fig.l, the display
device 1 @odédjs invention is provided with an overall control part 10, a
client area control part 20 and a control part 30 for various figures. The
overall control part 10 is provided with a client area nmanaging part and a
render i ng phy R4 r "BS2GLNGeP BN problicd)t i ey MOrEBHdon d@Ngged by the
client area nanaging part 11 is stored in a client area nanaging table 13.

Render i ngFasisjectreht bpAaePdAcHina5e8 %D PRIRS tedMh R OtP B2 managi ng part
12 1s st glgfralméyrzgﬁdsiiaﬂtomr%% TaNagidihd a4 [tpcg’lﬂaz%lges&éﬂe”t

area con part conprises a client area A control part a client
area B caomlaoteqgharhj@0Bs .. Howeves ,cliiterdts @& ardbloomtthd t pore @OgMRELh are

provi ded carresponding to the nunber of. client areas.(the nunber_is assuned
Pobe N IRt “ShanarchBehr B TRATE R CrmpAeradddd (KR Lans
color. In addition, it is a problem that the number of
objects increases when related objects are flashed.
Therefore, none of the above solution could be a radical

solution to solve the above problem.
[0007]

It is an object of this invention to provide 'a method of
displaying objects displayed in a plurality of client areas
in which a relationship between such objects can be easily
understood at a glance without changing an original color

or flashing, and a display device used therefor.



conprises an external event input part 21A, a scroll managi ng/c%q't mudzggz
part 22A and a position calculating part 23A. Simlarly, other Cli

B control part 20B, 2 4J UL 2002 .... client area N control part 20N
conprise external event input parts 21B ~ N, scroll managi ng/controlling
parts 22B N and position calculating parts 23B ~ N. [0014] The control part
30 for figures conprises a figure contfol part 30A of the client area A

... afigure control part 30N of the client area N provi ded correspondi ng,

i n nunber , Sdlatidthef the Bbggctioés t he client areas. The figure control part 30A
of the client area A conprises a linear line control part 30A-1, a

rectangl e control part 30A-2 and an imge control part 30A-3 provided for a
linea lin : e ok M | < - r rt 30B ~
30N of ¢ heli e AMAL B (bLLARDBic: Th o iiny bAUch: SR Bla it | °2
30N-1 , r eatthodlire whicht 2 plurgéty tod i3Bedlent 8 2raandxistraned aceastrae qfaht s 30B- 3
~ 30N-3 provided for a linea line, a rect,arlgl e and an_image,. respectively.
In each figQRk aEgatnaerepdentlysgorolls sod paren Plilhetammﬁéméd%t fisplagingt & 30A- 1

~ 30N-1, r : . ol ande L ts
30A 3~ goRYORHS R OMRIBAL [ioRn fn o i ey LR SERNE RPN
r espect i vepositionofividclazoohangkeistey sdoelting iaslentyaree vInce fidst imehnaon,cmsdbjget anong

t he conponents.is. as own by arrow heads and soj.id lines. P15],.Fig.2 is
= di agr am Srbmiagd 25 levBerle HneBrnsrussE iR b Tibell TFMranagi ng
table 13. Jodibg i?&ﬁﬁiﬁ&é‘d By eMErgdify febbfoct bYehChrhbitt At HRARSIRED bpbl e 13
conprises a client area, a client area’ID and a client area size. A nuneral

cor r espondicnglling The thicddseentisin, eh jiobject rddspdayetlibyrmarkingez junstien befsvgen s

stored in the client.areg. A different. 1D i tored for different client
area in ¢ hings e BE" e ol oS e T SISOl B’ 5

coor di nat eclf{dn) areadlcanlRisualil uin@&EH36d at¥a glagdetatidy.e (T), a width (W and a
height (H) are stored in the client area size. [0016] Fig.3 is a diagram
showi ng the configuration of an exanple of the rendering object managi ng
table 14. |n xanpl e.shawn in Fi g.3,-the r ering.ohj ect | ng

table 14 c%ln%%){égeergedaeq}?téor%%ﬁ%ncé) I%B?neg?'fh%tfﬁét’ %en%@g d %Ihcgthglt#uggtn?%ﬁg od of

expr essi onwhéhe phuhigTofadbjedtd ekt MideRsoIBRABAREs el dfécts Nbd Brosécdlteadh t he
client areas spanned across, a scroll position list of the client areas

: : Cl P .
spanned ac?Be%s thneRipsts ateatlisrlayet with\aespaee Rlaced plothe poiny pf| qpssing0rchy ant  ar ea
i ncl udi ng 4.1 Ao PRI f i I nall poi nt,
B I e
and scrolling causes the objects to be overlapped each other, the objects are displayed
with the overlapped portion offset. In either case, a complex image is preferably

displayed legibly.



A nuneral corresponding to the nunber of objects which the userZif ﬂgg: 2
is stQred in the rendering object. Wen the user generates a new fe iznp_
Object in a client area, the data of the rendering object is added to the
rendering object managing table 14. The kind of object figure predefined by
the user such as a line, a rectangle, etc., is stored in the kind of

obj ect. The kind of nethod of expressing an object which is predefined by
the user, specifically, a choice of the first invention, the second

i nventi on L Qr third. iV § 004 “he gdi h of.this Lpvention to
be descriggda%%ﬁaéﬂlé%ﬁgégﬁgdi%béééééépgﬁé ¥§¥%g?§ogg8fEé%5%és§F8n. The
nunber of seldosial avdeahadthivsd winedn ebeihs pbtlket ospaassi sestivhedol mRhihe
nunber of client areas spanned across. ID s, of client areas across 2 4]

UL 200 93Hitdfle &S RIFRASEHRE 26 ther bHmenvhen; thej RCERRLI D |i st of
client areasiRIMNSE al XIS ek CbiLAL1 HEEQ ﬁfaﬁﬂiaﬂiﬁﬁr95§a¥t98§ Yo
coordi nates of the current position of the scroll box is“stored in a |ist
in the sctblel ogpdsiati.ofHiistig lrefernile sceortisevebhei pakisipol hidothel i ent
areas spanpned across. An 1D of, .an client area_in ich, the starting point

of each oﬁﬁ?@? i5ﬂ39§?%§%w¥§f$h1??ﬁfl?? fogl?eﬁﬁlﬁpgaafﬁélgﬁing a
starting peirdlliNyg Idved AN LigeNdxben ¢dnWbé CRikhpEyendtehBl eb eaeh

obj ect exists is stored inthe ID of client area including an end point. A
rel ati ve PELPHNGE HosddciPdREEtSHIR a ref erence point of the starting and
end point is stored in the starting point (X, Y~ and the end point (X YY),
with reference point being the upper left corner of the client area
assum ng WR@A1Llt is not scrolled at all. Fig.4 shows a concept of the
scroll position, the starting point and the end point described in the
above. [0018] The inventive nethod of displaying an object spanning across
a pl ural i Theofi ntldriiivenrctiaspli 8y v iles cfobedi splaPengsprcbbykct gener al

fl ow of executing the method in the display device 1 shown in Fig.l. In the
di spl ay de¥SPdaYest e il i oh %ﬁb%%tiﬂr??ﬁ.CPTPFhéeéxPBrnal event

i nput par bgeshA 1~ oHY Q0! §&dr @M £ GAIRY £VEDM eh PPHEESOmbAagi hBepagRe Of
the client areas and deliver the detected external event to'thé client area
managi ng pact al readening ralribeet Mppdgiey Panbgi adipakt area Thateblent area

managi ng 1 ies. cll ' Lnfo {gn red i.n the
client argggkgn 5%%% %aI%?%éé%é?éééﬁ#énge?+ﬁ%b%g eéga%g%aaﬁﬁgegan 12. The
renderi ngtbk) edti ermnaitass paid diclddtavimgesnt detekhaht eseas aapass which

the obj ect spanns, based an Lhe SRRl Lotk g LePt 213 1203gL0g,  plgrmtion

for wvarious figures having rendering/output parts for
respective figures. In the display device of the above
described configuration, each position calculating part
recalculates the rendering position of an object in each
client area with reference to client area managing
information from the client area managing part and
rendering object managing information from the rendering
object managing part based on an external event inputted in
the external event input part and causes the rendering/
output part to display a rendering object in each client
area based on the calculated rendering position of the
object. The above described display method of this

invention can be thus preferably implemented.

[0012]



2°4 J UL 2002 rendering object managing in-formation stored in e
renderi ng obj ect managing table 14 and supplies the client area ngné‘!;Ungnoz

information and the renderi ng object managi ng information to the position
cal culating part 23A ~ 23N of each of the determ ned client areas. The
position cal culating part 23A ~ 23N of each client area recal cul ates the
rendering position of the object in eqﬁh client area based on the supplied
client area nmanaging information and the rendering object nmanagi ng

i nformati ggfhéﬁ ?gkiEﬁSgP£$§§Ré§ngisplayed in each client area by the

renderi ng/out pu 3 ased on the cal cul ated rendering
position of the object. By executing the above operation each tine an

external event is generated, the display nmethod of this invention can be
practi cedFi9ob1d$ A BpeckfftagkaRppBoyinghan pyexeille ceafieprati®nspl ayi ng
an obj ect nj o] I [ ;e . e {bed with
r ef erenceofggﬁhéﬂ rggménég. etll'ﬁeaii?\é?é%%i gévgnlglfh%g %?‘g%fé}&%ggﬁ:\#g%ob%%;ﬂct sina
pluralitydb$ptayeng aneabjectadéspdayadappl acatliugalitywoifclelagntural ity of

i ndependent _cl i ent ea ist_and each _cl.ient area independently scrolls
and parti%ﬁ?%fryP?ogéeng?ﬁgawb?gdg§5F5§P%§°Q’r@Pa@?@ﬂ?ﬂﬁbcggfﬁben obj ects
spanni ng 5866 Byphyrabib¥soh plieatigyeas leentl alrewd p@si tion of which
is changed by scrolling a client area. [0020] The first invention of the

i nvent i veles@piagdneehen abdpriydigRlapecitbp PIUrSliidy Ofe aldwsent
caused by. 1400 i : 7 di-agr j t I ~J U
L 2002 a.?%%%%fi%% g?g¥ﬁg§f§b§%? vgagﬁépFg%r%g?ﬁﬁg2%%?%}Sggﬁ%$§§gﬁjgéanpIe
i n whi ch ahiebfeatespahnand Becr Bbe acpbllabaryg efrecldemeiradreehdy 2 a |ine

ti ted ints. Specifical t [ int PS1 of th l'i ent
rea A natnCtEotarh 7| SoaRaEL i RUPRENANERG th AUISEE sreRt A3t ar o

B and t hesigét smglpernthEslaabdgibalend spaiayt akeh .ame dihepleaeibd th a
line L1 connecting_them The state before being scrolled is shown in Fig.5
(a) whil eShepnsintBidsLer thei AySBLpYl FYice dhdvn thisriigventdon As seen

fromFig S$4& ?@dwi@v ahNBvbiag1LLchRebilngs it 1607 rae%qq@dleécaeréaoht he

anount of scro of the client area B. The relationship between the
starting porhroPavt LAeandli ancoatsalArand B formd eaiisusPEL frase client

area B ca, Lhys. be, £agiL ¥, 400gLsto98 JESRitGs MOl L, el 4 e area.
managing part and a rendering object managing part 12.
Client area information managed by the client area
managing part 11 is stored in a client area managing table
13. Rendering object information managed by the rendering
object managing part 12 is stored in a rendering object

managing table 14.
[0013]

The client area control part 20 comprises a client area A
control part 20A, a client area B control part 20B, ......
a client area N control part 20N which are provided
corresponding to the number of client areas (the number is
assumed to be N here). The client area A control part 20A
comprises an external event input part 21A, a scroll
managing/controlling part 22A and a position calculating

part 23A. Similarly, other client area B control part 20B,



[ 0021] Fig.6 shows an exanple in which an object spanning acro a
plurakity of client areas is a figure enconpassing rel ated arez«z.l'L 'JUL 2002
Specifically, an area S1 of the client area A and an area S2 of the client
area B have a certain correlation each other and are displayed with a
rectangl e Rl enconpassing the areas S% and S2. The state before being '
scrolled is showmn in Fig.6 (a) while the state after the client area Bis
scrol | ed i s- shelienth #rea N (ePntral shant {20 FPgreice) eabarps), evept

rect angl e; ' LDES,{R cOogre ; f scroll t he
client arJélﬁg"é{.: nﬁ#éege%% i o(rjlighi %Qggfgqu%néﬁleﬁggga gg%%gf‘ﬂepéﬂ gn?EQr ea A
and the af @l &2doposheichi enl calzbilycpartdud3Be~enlsi |y understood despite
scrolling of the client area. [0022] Fig.7 shows an exanple in which an '
obj ect spanni ng across a 2 ~r JUL 2002 12 plurality of client areas
is-~~a~chE@@1:,§]3r string. The state before the client area Bis scrolled is
shown in Fig.7 (a) while the state after the client area Bis scrolled is
shown in Fig.7 (b) . As seen fromFig.7 (a) and (b) , the character string
i nclines j,n corresponden o-the.a n roll of .the client atea B.
The neani TE° STt FEoErET B 20 B0F hpuert « FombhhSess R o dRas: 68855 eapi i e
scrol | i ngpaft t Bea cbf etthe a¢Phent 09283 Ahe. secanfigarentbatrel pheti nventive

di spl ay net hod displays an object by enlarging or reducing the object by
the anoumOBfofotheeftiene 3502 NpbPYided EPErespendiagagiBnPRbRFng t he
second '”&?PEEQ”n&ﬁbéPebf”Eﬁ@thféﬁtsﬂféasPETﬁQdf15h9e8céﬂQﬂﬁlagaﬁfa”p'e In
whi ch an object spanning across a plurality of client areas Is igure
enconpass3Ity of ctlre Sheentizuéd YA compriseslaolirkarclisat cangzoA and an
area S2 of_th ignt_area B have [{aln go | gtion each other and are
di spl ayed W t ﬁa(%&-riétt%nﬁ?%tﬁggenc%%]pggos% %afﬁegggégsagal 3Hd*82%%The state
bef ore beatdgtB6Y apdetl BGASHOYrovId&d gf Br (@) Livhehelihe, sharacahhglet he
client area, B is, scrolled js shown_jn Fi seen fromFig.8 (a) and

ig.B (b As
(b), the L MGIEATA- | SBHIAF Hed BYITHR %%gﬁ%loPaﬁEvéﬂént” dB¥ P6 the
scrol linged &heekt i $Rladrga. By dbREei o6 e1ihdsral €AeSdoAtrbhepglicent area A
and the area S2 of the client area B will be enconpassed at |east by the
enl ar ged 3@Rthmyl WAL  Threctangleecoprrehepante 3PBraducBPYn2 Fhd
rel ati onshj e ayd_of .t cki n A rea S2 of
the cli en{}hag?%aé%%g%it %@E%es(g%s?l y %ﬁ%e%s?g%\drﬁaggp??g gc?gﬁﬁgng of the
client arkine|(@2dg¢ctaRgle Jant la20DBagde, Thespactilvehyenthorach t he
i nventive_displ a t hod disp S bj ect mar ki ng a junction between
ob) ect s (FLEERS omgro b At g~ PRoRrLEfe DY ndRk ChBfencbiREotn ¢ g
i nvent i ornp£ft 4 heodnyent 3o-1| spbayangl 808onEigl Ipshews3ea-examgbg-2n whi ch
an object spanning across_a plurality of client areas is an inmge |
consi sti RPFLIBREE negRtTal opathe 2PPedt~aP@~A aRE RROVAHEE PF2t8f the
client arggdbrdfyfdhepteSsartfesignges sinand L2speecdiaplayed Whih a
convex 41 affixed to the inmage |1 and a concave 42 affixed to the inmage |2
at the jakeverdescriked ndpenlay dedi¢e. 1 Theetahiershipapuonbe thencave 42
are of a e i ch. h h h t e 2 bei. scrolled is
Shoun i n FrPerPAbS TR  REBEY BY "Shrar Frdhd) RnlrLBIEA RLSITI 0 55 1
shown in Fig.9 (b). As seen fromFig.9 (a) and (b), even if the image I1 is
di sj oi ned frqg1the image 12 at the junction, it can be easily understood by
the convel®9 P hnd the concave 42 that the image |1 and the inage |2 are
correl ated each ot her.

Fig.2 is a diagram showing a configuration of an example of
the client area managing table 13. In the example shown in
Fig.2, the client area managing table 13 comprises a client
area, a client area ID and a client area size. A numeral
corresponding to the number of client areas which a user is
to use is stored in the client area. A different ID is

stored for different client area in the client area ID. An



[ 0025] Fig.l O shows an exanple in which an object spanning acr a
pluralkity of client areas is a character string. In this case,cz?'e\l)w—ezgoz

s displayed with a Iine of a same color affixed to the junction between
characters, specifically, with a line 43 affixed to the junction of
characters of the client area A and a_line 49 affixed to the junction of
characters of the client area H The State before being scrolled is shown
in Fig.| O'PRPIWAPEE CRENEEaHe coPraingte dL)enrraiePey ilefdcanunar iYs shown
in Fig.lQ e fr 4G4 a v i h ter
string is é%f%ﬁ%&% q‘i')t’hgrm'grcli%thl c?r‘f()b;)/an?;%ol(}@lr?h%t ﬁ(gncl |xtéanfs%r}ge£‘é

char acterthércmgeoanaheaesmzley understood by the lines 93 and 44 of the
same col or. 2 ~r J UL 20C12 14 [0026] Fig.ll shows an exanple in which
an object spanning across a plurality of client areas is a figure
enconpassipgiegl ated areas (a rectangle here). In this case, the object is
di splayed with a mark of sane color and shape affixed to the junction

bet ween the rectangles, specifically, vvith a triangular mark 45 affixed to
the junctj f.th I e.cli d trian r mark 46
af fi xed tggghg j%ngt fig%bggg\r %’(r:lt%gqulé:& K %%%f%%%afat%lgoﬁea%B %’&"fp % before
bei ng scrofl edei seahewﬁngnoajgcltl rr(aax)angd eddie qtdat drafthey eacim@ld ng t he
client area Bis shown_in Fig g%r) éz}seenfromFlg | I (a) and (b) ,
even if tRABOMBciANgRE P &P?j Giel‘? 0% PPIeG MRS E3RYS i t he cl i ent
area B, thgmpehkekat Qanaa&%%now@dtect@fwlm%&% k& LxHjaetunder st ood by
the marks 45 and 46 of the sane col or and shape. [0027] A case where a

pl ur al i t ynethedj et §XMﬁ§Hl§|@antél@r Gé@b@lplq;'r aﬂlﬂ{%ntofartﬁaserﬂpm is now

descri bed reynd Aml.e I ity of

obj ects cr%gsggécﬁkog 9.15 t%\gft%eadg'e?ﬁ el ng ﬁ%dfjl(folrgos ov\% in Fig.
12 (a) V\/(‘ISJ::EOILﬂlepsBatt&oaf ualstsolfoltheng:mlmxu:lamas Esrﬁmr&d Sacumsn in Fig.l2
(b) . InF é a rectangle ,, a _rectangle ,.,aline L1, a
line L2 al‘nhgﬁi‘lzﬂ(‘}g & Ffrggé'sW&ﬁﬁ"l 1 %ﬁﬁﬂli%)"t f”bcltD q‘Jeé‘tsc i ng across
the clienjragednf1andnghe Glta®tindf @BiBt AEapD kema tdl@.drﬁﬁa&‘&ﬁ es Rl and
R2 are displayed pursuant to the above descri bed second invention of the

i nvent i velﬁpé‘sﬂaygm?@héﬂd PRaNt, nés PLRHPI Pt diXspl)aypel ;A |*nsht to the
above dezﬁg%ﬁgd(kl invention of the inventive display 24 J U~ 2002
15 net ho ‘Il is displayed pursuant to the above described third
i nvention of the |nventive di splay nethod. Wien the client area B is

scroll ed &é§g52he state before it is scrolled (shown in Fig. 12 (a)), the
objects ¢ ach other as shown in Fig.l12 (b). In this case, the object
is displayed with a space inserted in the junction or a mark indicating a
crossing affixed in the junction as shown in Fig.l2 (b) As seen from

Fig.l2 (af BHBers} C°é€@ﬁﬂ°lnd&ﬁ‘goﬁ'1°e&h€i QYRS H e PRICH R Thirkh | B by
scrol i ng,the ¢ki eat u%(eeasBs%&é&%rptur@trserm&&sage%é&@e%ém%e

correl ation between the objects can be easily understood
user generates a new rendering object in a client area, the
data of the rendering object is added to the rendering
object managing table 14. The kind of object figure
predefined by the user such as a line, a rectangle, etc.,
is stored in the kind of object. The kind of method of
expressing an object which is predefined by the user,
specifically, a choice of the first invention, the second
invention or the third invention in the display method of
this invention to be described later in detail, is stored
in the method of expression. The number of client areas

across which each object spans is stored in the number of

client areas spanned across. ID's of client areas across



[0028] Fig. 13 is a diagram show ng an~exanple in which a plurgljt f

obj ects overl ap each other anong cases where a plurality of ob?ei élfL 2002_
Spanning across a plurality of client areas exist. The state before being
scrolled is shown in Fig. 13 (a) while the state after scrolling the client
area Bis shown in Fig.13 (b). In Fig. &3 (a) and (b), rectangles Rl, R2 and
R3 are shown as a plurality of objects” spanning across the client areas A
and B. ThehiektaaghesbRectReranfsR3sas&cypspiayadlpsits dantheo IPhd isdcond

i nventi on_gf boy e y n nt. area Bis
scroll ed ??oﬁ%?ﬁn@ %gbgﬁébgggtgFggégroﬁﬁkg %lﬁg&ﬁ F&QE'%hég % , the

obj ects oxerbes xaahdovheboaalsbnws bf Eheg. cureh). pbl%ltﬂib?l f?aEfSEt,het he
object is disgig%ed‘wnth over | apped_portion of fset as shown .in Flg. |3 (b).

As seen fFBHEP P¥ {§) skRgedpyn @véhstf iBpjther sgFeiitaposy ety t he

client ar o] i0 n ] gt be.gas |y
understoogﬁof% égf at E?EEQ% Joﬁgﬁag?QOSE?glq?g%Q.Q?gggtd?agranlshomﬁng

an. exanpl spahnedfsetrosag An TheofxanpkéientFiageal 3nwiwbieha Ghleural ity of

obj ects overl each, ot her 4 (a) sho an e a l&.in
rectangle§€%F€PB?58?59§d°&AFﬁcﬁhgk e%g %3§§angle o itfy ggbgﬁﬁéggln

wi dth beyengdehBeayedt hnelutihaguppetagtdngopeintect anglies ofl aan@&1Rxnahi ch
remain in a same width. Fig.l14 (b) shows an_exanple in which the rectangl es

Rl, R2 andre® aRev@ishl 596dewdt ROERE BsPRCHn oBHPrte @ X35 SafitSes t¥F®cher to
the right; by YiRe eftfsegfdbﬁaﬂeea@ag %temualaan%nwe%hpom& | 4 (zf‘e)la Qs an

exanple in hé upper, mddle and | oweér rectangles Ri, and R3 are
d|splayedpmsihlbheoﬁndahhbebugcexﬁanmed Teéﬁgeahﬁepoam¢thértﬂég; | 4 (d)

h le i h ddl ¢ | R2 d
3 are o SpRAYLOSWFEH BHE BPACK BE RECFERLAR] DR SRS TR AHE e

di spl ay nef hgddothéhefidi peenati qR,Cc3N , beigherefailender petinteddihgrihe
exanple. [0030]_ A _function tq adjust .the g93|t|on of a scroll bar so as to

restore a%PBBfe%?fFocaﬁ“PﬁlPfth§hSﬁéeﬂ$ FREk AFGUPiRgr YRR tiffe 36bj ect i s

now descrh@é%éf&fﬂ!@&%t Ew b§gla 3hdhaghaaBonRNtNG radinestama 10f such
obj ect. As shown in Fig. 5 (a), line L1 is rendered as an obj ect

spanni ng pesbtionhetbei eﬁar&ueasmlaﬁd apd [the engk peded destenifed jire L1 is
di spl ayed Jrsuant to the first invention of the inventive display nethod.
When the EITeRt 4réa B is scrolled to a | arge extent fromthe state of Fig.
|5 (a), the state shown in Fig. I5 (b) is resulted. In the state shown in
Fig.lS (b£ a_line L2 is rendered as a new object spanning across the
client aré881®land B. Wien the line L1 in the client area Ais clicked in
this state, the line L1 returns to the initial state as shown in Fig.|l5

(d). If the line L2 is clicked in the state of Fig.l5 (d), the object
returns t8he »nuentiye meghod et displaying an object spanning

across a plurality of client areas is now described in the
aspect of a general flow of executing the method in the
display device 1 shown in Fig.l. In the display device 1 of
the configuration shown in Fig.1l, the external event input
parts 21A ~ 21N detect an external event inputted in either
one of the client areas and deliver the detected external
event to the client area managing part 11 and the rendering
object managing part 12. The client area managing part 11
supplies client area managing information stored in the
client area managing table 13 to the rendering object
managing part 12. The rendering object managing part 12
determines the client area across which the object spanns

based on the supplied client area managing information and



the initial state, i.e., the state of Fig. I5 (c). The above dchl}ig@iL 2002
function is preferable in restoring the position and the shape of S
tonplicatedly entangl ed objects as shown in Fig. 12 ~Fig. 14 to the

initial state because the objects can be easily restored to the initial
state. Further, the above described f tion is also preferable in aligning

the position and the shape of an object which noves out of a client area by
a large s€EOAETHGDHERIRE MAragdingttinirmael asFtoradi §Redheo the initi al

state. [O le.d vm%?:_, Wb cli ; aLe Spag acr oss
i ncr easesQki%i.‘]dr?ﬁ:v‘lvn esc iegcgdi?nva t ?‘e# r(}reael'rﬁll'ce t% %’% é?%ﬁikgésggﬁng?ggﬁiqg. | 6
(a), a caseeshsamagyingnd nfbrsedrimimarokbtieenremderingnobjeeasminandng i s

rendered wh client aregs A ~ Cexist is considered. |f_is assuned here
that the FPRETIEELony EeD R PORt R A S HRE 19 SBAFhveAR sn2al P
inventiveedichiploFy tH ktte Miged M idrieHrad€a Bnéspssigibgd in this state,
a case nmay take place where the line L1 spanns across the client area C

whi ch wascrdevlagitiing PpdpZdfed LMbf BA¢hecl et |3repanreppd codasest he
correl ati b Neen. ; tart.i i P§gq- e I P f the
line L1 cgﬁeb%teeas:}llil/%ﬁﬁ}é‘sﬁs 152% C@i L?{een er %gt%g ??ﬁg g?ﬁ.%fxgogl}:ﬁ% he
client arpbaséd \th Ithea ssippdlilecharl iexitstarean mdmagingninfioemaBiandamakes it

to be a scrollable area, ,a scroll bar does_not exist |n the ¢lient areas A
and G so ERSt TERERTING 15D St SIANAN W hr IHEO TR EheR ox BRI ESBAGHANEN Fi g

6. This pavedd Q% i SpIehRIARIY Y icrider tOrdacagg whare there is a
client area which is not scrollable as seen in the exanple shown in Fig.
| 6. [ 0032Fendgring/gutrepnras tfetHdrdf~ rdiie? i pasad onj Be spanni ng across

a plurali |, r it ISP th LS L,hvention
i S now deé’érlr%%é%‘#??:gﬁg‘é%?‘a'?é. i dt? 1|6§1 aéflﬁvéc%%?ggho%ngkgtﬁnggﬁpl e of
renderi ngthe abjoeet cpexatinm &adsstianglan adxtgrodl cévent aseas. In
expl ai ning according.to the flowchart of _Fig. |7, information of a new
render i HQESBfééttng aé’% icﬂﬁplﬁ%r“b%ﬁf?fi % #’g’r‘nﬁeﬁ‘}ﬁﬁngbfgcfzaﬂahﬁgi ng tabl e
descri bedphrichtiiged. Specifically, a new object is added to the rendering
obj ect managing table (S1), the kind of object (line, rectangle, imge,
etc.) is stored (S2), method of expression (1, 2, 3) is stored (S3), a
starti ”gsﬁ)@io'ib]a”d an ID of the client area including the starting point is

stored ( a starting point and the nunber of client areas which include
the starting point (the nunber of areas is increnented each tine a | oop

pasees) LB RS Sl B 0 S A8 835 B b Thy s an
object spanning across a plurality of client areas is now
described with reference to the drawings. The inventive
method of displaying objects in a plurality of c¢lient areas
relate to an application in which a plurality of
independent client areas exist and each client area
independently scrolls and particularly to a method of
displaying a relationship between objects spanning across a

plurality of client areas the relative position of which is

changed by scrolling a client area.
[0020]
The first invention of the inventive display method

displays an object by following the movement caused by

scrolling. Fig.5 ~ Fig.7 are diagrams showing the first



are stored (S7) in the rendering object managi ng table. The nethqds
expression 1 ~ 3 correspond to the first to the third inventio %bﬁJBLBZUUZ‘
i*nventive display nethod, respectively in this context. (0033~ An object is
then rendered based on the starting and the end points (S8). The nethod of
rendering the object will be describedjjater with reference to Fig.|B. The
end of rendering is determned in step (S9). Wien the determ nation is the
end of redddEnidoraPf Fhe ineertivatdisrhaynBetiirdg Fhe.8t shevagannd t he

end poi nt znéag?at%w v@rﬁéﬁ‘f‘aﬁe ééegssgﬁﬁfﬁgﬁgggggggggs?b&i? ) gnd

rendering en en the determmnation int 'S rendering not
conpl et edecltiemtolgmests dis tael sue eeonnsctlehgt edl §6&d) pandtaunber of client
areas spanned .acro are recal cul at ed,

: ~J UL 200 19 (S12). An
i ncrease §Peg ease dt ?Wﬁf?&ﬁ%e?°b?ttﬁ@chFeﬁ?eaPiésnFsa§ﬁ%n£ has
determ ned. el A1 ARIRELT Petht BRE AReeRUNBEinef pBhi 8Pt tRECAS: dRET eases
in step (S13), the nunber of client areas spanned across is decrenented by

t he nunberrefr dearshshe rstaetirgdeeiny BB}l eandnabhgi agdtpoiet (BBY), the ID

of a decr ed,.cl i.e r i t e ring, obj ect managi ng
table (S1 % %gf;Hﬁ¥%§9f§9€%é§sf€%g(§g)ééﬁggépgﬁa(gﬁ% , g%% %ﬁ%kgteps of
and after befide ibyirndesahpkrédate shpeat &d Daged @a)thriséathéngtasd t he
current points. Wien it is determ ned that the ugggr of client areas

i ncr eases 3fred IS @crehked | biv FROYR k"t B18h p P85FeeRhErafnber of

client areqg Wi@Gh ahPbir! SRENNSnactPSsnksih86" eAERLEHeBYchh8nBYMbEr  Of
I ncrease, and the follow ng steps are repeated. Rendering an object

spanni ng &er dde ampuntalof yserokl | efit theeabipBtcanpheBedThe t he above flow.
¥0034] relationship between the starting point PS1 of the client
area A and the end peoint PEl of the client area B can thus

be easily understood despite scrolling of the client area.
[0021]

Fig.6 shows an example in which an object spanning across a
plurality of client areas is a figure encompassing related
areas. Specifically, an area S1 of the client area A and an
area S2 of the client area B have a certain correlation
each other and are displayed with a rectangle R1
encompassing the areas S1 and S2. The state before being
scrolled is shown in Fig.6 (a) while the state after the
client area B is scrolled is shown in Fig.6 (b). As seen
from Fig.6 (a) and (b), the rectangle Rl inclines in
correspondence to the amount of scroll of the client area
B. The relationship between the area S1 of the client area
A and the area S2 of the client area B can thus be easily

understood despite scrolling of the client area.
[0022]

Fig.7 shows an example in which an object spanning across a



Fi'g.18 is a flow chart showi ng an exanple of a nethod of renderdng
obj ect used in various processing. In explaining rendering of aZII?*ODﬂgL-t 2002

according to the flow chart of Fig.18, in step (S21), i is substituted with
1 and clientNumis substituted with the nunber of client areas which an

obj ect spanns across. In step (S22), i j's conpared with clientNum and the
flowends if i _is greater than clientNUm [|f i is equal to or smaller than
cl i ent NunPlpgralityr afnfld@nt: ahifRs Hes ahchRYIttenrsetinr@nt Thei statar e
converted SGr rdinat houndar [ it AN, | ent ea i of
t he obj echgS%%or%%%ng;ﬁ?gq{ﬂ%% r?g\dlbsgf exp:%/leéé)&s)iiclén slmsévtq gln@c@fégfa{ ed (S24).
The obj ecwhiidet lthie ditatdechfitetn Por telverithiaredeB cis estralbadi ig S25) .

[ 0035] h 2.4 JUL 202.20 It is then determnm.ned whether'or not there is
a Crossi nﬁh_BHf‘ntln\M%t"ﬁ' th‘é’r_'olﬁsecste‘?rh é‘f% B(e’éét‘)_ . "\‘/Qhe?f‘ t (RXr gER®r i ned
that thergha$adt@rOSHNNPANYLiddY G QS FEsPNddnds €& e ARGk S27), and
the parts are fractionated (S28). Wien it is deternmned that there is no
crossi ng p6i scred lafaferthes ddianthiarep that Thegreaning ef okkéng poi nt and

the parts fracti jn t t §f2'ff? (g h ef er mi ned
whet her o?ﬁ%% ctt%%r esq-'lq'”gtn ndc?\r/}'er'{hg'lpssvh? héo e¥ %’E)?Aé%?‘t‘%\és%éesﬁgjs%‘ig). VWhen it
i s deternseedlihialg dfertthd clarertverdexp, an overl apped portion is cal cul ated
(S30) and the offset of the overlapped parts is calculated (S31). Wen
there is no overlap or after it is determned that there is an overlap and

the of fsefgpgagal culated in the step (S31), j is substituted with 1 and
partsNumis substituted with the nunber of fractionated parts (S32). j is
then conpared with partsNumin step (S33). If j is equal to or smaller than

partsNum .t i_.s then. rJn ne E\I\Oﬁ; r itsd C to add a
ark to tﬁiégp:fi%tc S n?ﬂn lg'tq}eegn{yggb% eé]nellrf‘p%%% é\leé e%%grlggﬁgé%dd a mark or
after a ndikpilavadeed odieet tby rnlenssisay Yot oredidcingretlke (G3Pecttbe part |
i's render (S36) and j is increnpnted by subsfjtuting. j withj + 1 (S37).
By 1 ender ERg. 200U QYoo dhiRectd o GRYER e Sar Lokufn 17 &t ep (533
In that cags8gram FHAEGTRIMINEGdBorflSiventitg df whé Ninvend{w38),
returning to the conmparison of i with partsNumin the step (S22), and the

fl ow endsddpPlpy Fedhed hdiichit ahane arpBRl @l cpenthieh oan toIeesul t of
the Comaékgggri]ggf%%@osﬁ %O{E%dz%ﬂé*%céﬂénémwi@ §X€{f§rﬁ£ﬁ0f a

met hod of ing to ng scrolling. I'n explaining the od of
rer ender i eycbopbewing soresld .| Bpeaxichirei by 1 can herdéa 0%l of | tRe 4cTiknR002 21

chart of Fig.l9, when scrolli o) client area i et ect ed_as, an_ext er nal
cvent, k PEda, B ee Arah Lt S bl it o A R ReF e omber o
render i ngcekirethiich Hh ((HOr dnd Ssatdeadi SPIPPER ittt ha 0B dbAhyDeSt P
(S42) and_the flow ends if is greater than objNum If k is equal to or

k
smal | er tRanSBFPRRRSSENG 4he RFGRT Ml ARF a7 enth 9ot Fe te SPREREF CRRAPEd in

the recal gukrainRe RY tshowPGid iEdd |y, (d) Wsidet endi segdahgtber BheNOt a
client area including the starting point of an object k is scrolled in step

(S43). Whehignd paee & df iseraldied ¥heshewn timgFpoi it (Y - afsodpert k is
|l ed, .ar tg inf d - t of
he’r oo SoPR MR P, () oo sata (S cecbile bhaenenciul o

t he recal cu s not for a client area includi ng
t he start angupdi f afovemertlj ebie kbo i the ssceddklmaedf whia¢ helientnatrea cli ent
area inch@ig%e%g é¥21[¥ﬂé“aéga cg%egﬁekcifeg rgkéqu and the area

S2 of the client area B will be encompassed at least by the

enlarged rectangle Rl. This is true for the case of

reduction. The relationship between the area S1 of the

client area A and the area S2 of the client area B can thus

be easily understood despite scrolling of the client area.

[0024]



[ 0037] When a client area including the end point of an object E‘hSJlJL %poz
scrol l.ed, the end point is recalculated (S46) and the flow goes out of the _
recal cul ating part. Wen the scroll is not for a client area including the
end point of an object k, it is determ ned whether or not the starting

point need be recalculated in step (S4y). Wen the starting point need be
recal cul ated, the starting point is recalculated (S48). Wen the starting
poi nt neeBh@othbedr tnuprtilaneafothaf iavenhévet disbdgypaiethods recal cul at ed
when t he ' i g d,.be ul at: it term ned whet.her or
not recaJ%% %%g% gg ?ﬁéggﬁdbgoFéﬁﬁiégnécé§§§F§EPn%Eggﬁefsng?ﬁhﬁa+Wt is
necessar ys¢pol EtagcuFageot keregdipoare, dibgrand phiomtinigs thec alhdwdat ed

(S50). When it is not necessary. to recaliulate the end point or after the

end poi nt1P¥eRELANcOf abRE WA¥RDELVRsAhEPLBYaPPtNedr efAIT P &hOMSh@Tend |

2 ~r J Udx - iR2wRPEA ant BB W, 81iaut slsfae o lL.cyligt part of
The starti e e nt mand e PR atdor S SBRERAR' afrortie Bty ¥

recal cul a¢lhgnpaareashésobpedémageod thpsistépg iof enasedden Idt exf (tBhsl) .
After the $unbgr of t%e cl,i ent .areas apagn%g ackoss .,i S .rec Icglat d (S52),
it is det@rheRE®hRdt AePlSr FRot™PHE AAnBEr OF FA&SRY &2 Fead d dhses in
step (S53asdVephét imsgdst ennenadibhatket e spuaied ofvitdhe aCldoPRiexasaas
decreases, the nunber of client areas spanned across is decremented on the
renderi ni@bbjBed hankbhenimegnl é1(384) angGoPrRaVEDASr afifd Xesh tespddi ng
client argp.gs sl ﬁ&eelh&r9%&@%&68@6%@9&%@@ 178330 19 tage (S55). Wien
it is deternined that the nunber of the client areas does not decrease or
after it ¢envexedti and thet coheameniiér age tifeaclshepe ahdah dediakases and

h d d_ Jt.i i ned .whet h
ot the retRr OHICEr | NG BFAKE PREPER.ESLPH BrepliBsbis W Ans

det er m nedid hat (dhewhubbeenef sehtenhfaeeasheneleands ardae pwdber of client
areas spanned_across is increnented on the rendering object nmanaging table

(S57), theCT®LbPdrhE EBPMBspBndifAg ciPént Adr 88°0s f508t dd 9P 1l ering
obj ect mapagi ngytabl e (Ra8)imagBdrihesh@ikzenhal #MdnVeHd GRlagitnd lat
positions of the client area are stored in the rendering object nanagi ng
tabl e (S59)e ¥weationisitiecennbredashdy uhdemsitood &y dlhiecgoraresad ldoes not

| nor easee Sha thetebkakd L8 PR Elle' MRaoboly RRCEHE, SRS P B Re®

obj ect k ¢srrehseeddebabBedthbrrthe starting point and the end point. The
rendering of the object k is sane as the rendering of the object described
with reference to Fig.lB. Wen rendering of the object k has been
conpl et edjob26$ substituted with k + 1 to ,, 24J UL 2°'002. ~,_ 23
increment k (S61), returning to the step (S42), and the flow ends or the
steps thereafter are repeated depending on the result of the conparison.

[ 0039] Fig; 209 hsS oW..C OWi,N e justing
t he posit?%%'%? aﬁog%jﬁgtgﬁ%%pggp%?i%P%ghtﬁgnﬁgﬁﬁ%g:3¥E§ghﬁg{?%§ﬁgﬁg
posi ti on af phmrabi tyt oficcdidntgareashé sf bowhalacttesf stinirzd, Tay Welsecting
an object to be _clicked, 1.is substitut i t.h n reaNum i s ,substituted
t, with t‘ﬁ%sﬁmr‘f)ﬁ? SPIEFtedt St& 2‘@‘3&%2’2‘%&%#@%% jaegstIg SN s71). 1
is then canpoked Wbt Bhar gaNdibh betweel’Zhaaad tHeres f |lspeaimiscd i, i s
greater than areaNum \Wen i ual tq or less than aregNum e ,scrol

lis e t
position BFERhR EfPenf3apédirers tophendynEtdmt 1 FURF DI fecthe
managi Ng LpbLRt (2F3h hoanar @l hihle 4al hedti xdedol tha/ Hund sy xdering

following scrolling is then processed (S75). The rerendering process is
sane as t¢karactadger pfigtprocddentobren By JoeolState defanddriig h
reference_to Fig. L9. r.er enisn r haan lis
substitut%ﬁrai%%dllg fggggiﬁgrgq ﬁ%01q827 ?agégﬁg%ing ‘%qﬂﬁ%5é5%33(371),
and the féDvertdsrea Bhessisepslilker daf tshiowar e alieatldd (9perks ngeam t he
result of the conparison. [0040% (Effect of the Invention] It is, apparent
that, in SraBtRoE-4P dRepPRG d§) obP¥ERs 1itn SHITRHAT LD i htL Sir eas

rel ate togps5eiARE LR \ef_ﬂiecfju@ad%liwﬁgt Bolingrpaniedl idieiray efs exi st
and at | east”one the clienf areas independently scrolls, this invention
di spl ays theetharsrathirp shatinge ¢adbpsc e sdilaplundarstred by the lines

43 and 44 of the same color.



., r 2 ~r JUL 2D02 24 plurality of client areas t~hre --relativ oSt fyl
of which is changed by scrolling a client area. by follow ng thz mu&%ﬂﬂ?

caused by scrolling in the first invention, by enlarging the object by the
anount of novenent caused by scrolling in the second invention, and by

mar ki ng a junction between objects in scrolling in the third invention. The
correlation of objects displayed in a plurality of client areas can thus be
visual |y understood at a gl ance easily - [Brief Description of Draw ngs]
Fig.l is gpgéggk di agram showi ng an overal |l configuration of an exanpl e of
t he display device of this invention for displaying an object displayed in
a plurality of client areas. Fig.2 is a diagramshow ng a configuration of
an exanple of _the client area managing . table. Fig.3 is a di agram show ng

the configtd alf ofihBVSaAneREAPPL LT WE1CE, A%y Ohy S5 PRI ARFLED e.

Fig.4 is & ;ﬂiéﬂﬁﬂﬂtﬁew BYiadntogcens 9 Lhe iy lerRRuidds¥ind he starting
point and the end point. Fig.5 is a diagram show ng an exanple in which an
obj ect speehahgdasress dapkecihhuyeohegie)entinartdds iaase | ithe caviecti ng

related points, Fig.g is di agram show_n exanpl £ i.n _which .an object
spanni ng %%r%%gpgag?gr gflitﬁyao g‘(’f%i 8%? asraé“%s%l%sloé |gcﬁrs§laé°r?coané;;kals’§? g
rel ated at®ashe juncRioch BebwkeB0QRe2Tekitginglics ,a sicag/fAra=ANIoM N th
an, exanpl e i n_which an object spanning across a plurality of client areas
i s a charactetaBgpifag. MRry. A5 ffifedytam oy trre hein which an

obj ect SpﬁggkgﬂgﬂérB%Stﬂepgﬂﬁéhkt&r%% ¢l Lol ANrSA%idguidy IINe ggconpassing
related areas 1h the second invention of the inventi've display nethod.
Fig.9 i s affingdabmpshbei ognatieramfl acatangleh ofh this edtiesparenery Beross a
plurality,,of c#i nt. areas is.an i [ .he i.rd.inventian pf, the
inventivéT sﬁ 3§enggﬁ859 belng sg%%ﬁle% H@ éﬂ%dﬁ 1n‘§%g.fﬁ f%)

while the state after scrolling the client area B is shown

in Fig.11 (b). As seen from Fig.ll (a) and (b), even if the

rectangle is disjoined at the junction by scrolling the

client area B, the correlation between the rectangles can

be easily understood by the marks 45 and 46 of the same

color and shape.
{00271

A case where a plurality of objects which span across a
plurality of client areas is now described hereunder.
Fig.1l2 shows an example in which a plurality of objects
cross each other. The state before being scrolled is shown
in Fig.12 (a) while the state after scrolling the client
area B is shown in Fig.12 (b). In Fig.1l2 (a) and (b), a
rectangle Rl, a rectangle R2, a line L1, a line L2 and an
image I1 are shown as a plurality of objects spanning
across the client area A and the client area B. Among them,
the rectangles Rl and R2 are displayed pursuant to the
above described second invention of the inventive display
method. The lines L1 and L2 are displayed pursuant to the

above described first invention of the inventive display



Fig.l O shows an exanple in which an object spanning across a phu aéplarzﬁoz
client areas is a character string. Fig.ll shows an exanple in

Obj ect spanning across a plurality of client areas is a figure enconpa53|ng
related areas. Fig. |2 shows an exanple in which a plurality of objects
spanning across a plurality of client eas exi st and crosses each other.
Fig. I3 is a diagran1$homﬁn% an exanple in which a plurality of objects
spanni ng BeEbBed - aTheuiBrgey éflélﬂéﬁpléMﬁﬂsH%F%H@Q%NFQMRQ¢eﬂb@ﬁ%h ot her

among cas gs%l?%sg_ E\'nglﬁ .iﬁvan@:x%w g %‘i&%""‘ gﬂreq{h‘?)@rﬁi% oy %1?1‘»?%' ng in

t he exanp where a plurality ects over
Fig.IESiﬁhendthgrahiehbmangaaalmstmembldbdnﬁﬁomﬂnhﬁnstatélEbfﬁrd LEL
2'002 P ., 26 Fig ﬁ a dlagran13§oging exanpl e in which the number
of ol i ent iy 85EOLbaRndaRauRoLE FABr 4deda) Ta Gher G SE4e FetartaShow ng an
exanpl e oétﬁéﬁdsélggoaﬂ 9Rj £¢h.3RANM)NY IRCHASS AVl AHd Yoje&ti £8t areas.
Fig.IBis a flow chart show ng an exanpl e of nethod ‘of rendering the

obj ect. Figspbayedavitbwachreceshogerdesn iaxarfile onetinn oy afmark
rerender'fﬁdlgaL9n ng égo shnagafflxed in the junction as shown in

Fig.12 (b). As seen from Fig.1l2 (a) and (b), even if an
object is disjoined at the junction by scrolling the client
area B and the objects cross each other, the correlation

between the objects can be easily understood.
[0028]

Fig.13 is a diagram showing an ‘example in which a plurality
of objects overlap each other among cases where a plurality
of objects spanning across a plurality of client areas
exist. The state before being scrolled is shown in Fig.13
(a) while the state after scrolling the client area B is
shown in Fig.13 (b). In Fig.13 (a) and (b), rectangles R1,
R2 and R3 are shown as a plurality of objects spanning
across the client areas A and B. The rectangles R1l, R2 and
R3 are displayed pursuant to the second invention of the
above described display method. When the client area B is
scrolled from the state before it is scrolled (shown in
Fig.13 (a)), the objects overlap each other as shown in
Fig.13 (b). In this case, the object is displayed with
overlapped portion offset as shown in Fig.13 (b). As seen
from Fig.13 (a) and (b), even if object overlap by
scrolling the client area B, the correlation between the

objects can be easily understood.

[0029]



ng.zo'is a flow chart showi ng an exanpl e of a nethod of adjustié; ;jﬁ
posi-tion of an object. Fig.21 is a diagramfor explaining a plur ﬂi .bIZDQZ

client areas. Fig.22 is a diagramfor explaining a problemin a case in

whi ch an object is a line connecting related points. Fig.23 is a diagram
for explaining a problemin a case in ich an object is a figure
enconpassing related areas. Fig.24 is diagram for explaining a problemin
a case i Fitith bs abflbagram shovimgeanreyal®plesofl dEfgestihgr ioxha ni ng a

probl emin e_Ln wi n_object.is.a.character string. [[Description of
Referencé”ﬁﬁﬁﬁgésTfl?lgx§%|§§eﬂ%v?c%1&6?ft§§r8?|5@8%?%8|°§8F53P facy 11:
Client arethaBNagi§Ql4pea), shdds dendeanpleobhewhidhngbengeptbhglds O i ent

area managi ng_part -14: Rendering object managing part 20: Client area
control FFe dbpplayedvithtthedpig¢dlenrechabgde Bdrtbedpm expardedkt erna

event inpil PASER BePond2ehb weheh! oFBpAdi DBEepNLAg! hbid.P 5 23N
Position control par sn30: Cont rol %art orgg ?igureh%8%r~§%%%é%§§ﬁ?ﬁol
parts forRklardtR3rehscli ArehdiBOin la~s308- widkhne&igl ilde (bdnshowspari s

e o RS R S e R
with the position shifted one after another to the right by
a fixed distance and with a same width. Fig.14 (c) shows an
example in which the upper, middle and lower rectangles
R1l, R2 and R3 are displayed with the width being expanded

: one after another. Fig.14 (d) shows an example in which
the upper, middle and lower rectangles R1l, R2 and R3 are
displayed with the width being reduced one after another.
The display method of this invention can be preferably

practiced in any example.
[0030]

A function to adjust the position of a scroll bar so as to
restore an object to an initial shape by clicking a part of
the object is now described hereunder. Fig.l5 is a diagram
showing adjustment of such object. As shown in Fig.15 (a),
a line L1 is rendered as an object spanning across the
client areas A and B. It is assumed that the line Ll is
displayed pursuant to the first invention of the inventive
display method. When the client area B is scrolled to a
large extent from the state of Fig.15 (a), the state shown
in Fig.15 (b) is resulted. In the state shown in Fig.1l5
(b), a line L2 is rendered as a new object spanning across
the client areas A and B. When the line Ll in the client
area A is clicked in this state, the line L1 returns to the
initial state as shown in Fig.15 (d). If the line L2 is
clicked in the state of Fig.1l5 (d), the object returns to



2 '~ J UL 2002 2 4 J UL 2002 -28 METHOD AND APPARATUS OF DI SPLAYI NG
Q@BJECTS ON CLI ENT AREAS AND DI SPLAY DEVI CE USED THEREFCOR CLAI I\/g % Lﬂ-m ]
di splay nethod in which a plurality of independent client area x‘J 2
at | east one of the client areas independently scrolls, a nethod of

di splaying a relationship between obj q&hs di splayed in the plurality of
client areas the relative position of ich is changed by scrolling a

client ardwe Bmpibialoitafte hel vendie shakePhHyFiarbl | (@l The mbewdod of

claim1 i i r t f.client
areas is &aéﬂyne%c%%r@gﬁéln%gi r e‘lf gfl(tad&%om elqlsal dé%’ﬁl'o% 1£rallkgétl%c'é)r“rtt-)v%?ﬂant
caused bwaretrifd igitapes b Scniarqy.‘erbamedbgccumtaemléuy dhrre s s stoweg by the
scrolling. 3. A nethod of claiml in i ch, when the object dISp| ged in

the plurdN BFHRZIT kg ahbale &y Jf’i"g'ir"r%l ditatebgcaiss th
enconpas ) H&'@éé@ﬁrfés%oxs@d G d OOV e £41e M@E%f@&@@d esScrolling

is displayed by inclihing the area or the character string by t e anount of
nmovenent mwmnm¢ﬁ®¢tw Ys aksa mgﬁﬁ%blmtim@lmwcmg:htlae
pluralit ndepen cl.i ent e S gexs | east one of the client
areas in epselnt St 13 y cgetr 1 IShape hag%l %%ﬁg sp ay| ngm%v?sel%‘ﬁo% h‘?p bet ween
obj ects diispirayethda) Byhex [l atrdd i soreilnlg drdcusasthidec Phats Veapaséti on of
which is changed by scrolling a client area by enlarging or reducing the
obj ect bfPaHduamiigned v tbirkF B he scrolling. 5. A nethod of
claim4 in which, when the object displayed in the plurality of client
areas is a figure enconpassing related areas, said enlarging or reducing is
di spl ayed a®Bldnl argi ng or reducing the area by the amount of novenent
caused by the scrolling. 6. In a display nethod in which a plurality of

i ndependent client areas exist and at |east one of the client areas

i ndependedi lakaip1ad lin whieh hek dlubepl & i dlient Zredis Jsphhn@f02 - 29

rel ati onshi p between objects displayed in the Iuralit of client_ areas the
reIativeﬁﬁﬁﬂ%ﬁ(ﬁ?Qﬁeﬁﬁﬁﬁﬁﬂﬁs“%%dﬁ%% QCVbF i rRFerepeento af+3- b9 nar ki ng

a juncti o RG{WRENn Fig.16 (a), a case where a line L1 spanning
between the client areas A and B is rendered when client
areas A ~ C exist is considered. It is assumed here that
the line L1 is displayed pursuant to the first invention of
the inventive display method. When the client area B is
scrolled in this state, a case may take place where the
line L1 spanns across the client area C which was not
initially spanned across by the line Ll1. In this case, the
correlation between the starting point PS1 and the end
point PEl of the line L1 can be easily understood by
rendering the line L1 also in the client area C. While a
scroll bar exists in the client area B and makes it to be a
scrollable area, a scroll bar does not exist in the client
areas A and C so that they are not scrollable areas in the
example shown in Fig.16. This invention is preferably
applicable to a case where there is a client area which is

not scrollable as seen in the example shown in Fig.16.

[0032]



t he obj ects when the objects are scrolled. 7. A nethod of clai m;ﬁl'i m?ﬁm
when t'he obj ect displayed in the plurality of client areas is i ,
said marking of the junction is displayed by affixing a convex and a ”
concave of conplenentary shape to the junction of the objects. 8 A nethod
of claim®6 in which, when the object diipl ayed in the plurality of client
areas is a character string, said marking of the junction is displayed by

af fixing & methad of swnslawing aro abdjedtumpEring admwssbjsegilsardli ¥y met hod
of claimég i ch, when the object di,splayed in t urality of client
areas is &TiQUE eftfGitass ﬁbs‘ércgllﬁ Ce%’egrqg’ﬁﬁ i rﬁh‘f"l«‘%@ tc}'fyst he junction

i s di spl ayefditiadd id v dedri¥ed HeaBurttpe B, 1C01i 4 Flde j unction

of the objects. .2 ~r J UL 2002 30 10. A nethod of either one

bf ~~cl ai m€hRRY TheWinghiath eXamt e 9l rendesing aghjekiectesrantid t he

obj ects cr. t : | 5i bject r ISPl | a
space i nsea(rét'st?dse&fJI ?tpﬁe'ﬂglols i ?1% 84&1%& ora a%nsg'r kﬁfr%?@.aaﬁrﬁgﬁgg E?(;érl‘;(;cg:sc|w'nr§g$I

af fi xed tdd Hthecrfolssy nghapoi df Fliky . 1A ,mamifedmeftisirt el someevofrariderind to 9

i n whi ch, en .a plurality of objects i st and t.he ohjects overlap each
ot her by $H595 n’gs at%eé’t%i%csttso‘lﬁ‘i xoll 2%1ea>7’€r51 Bg SKHIGTHy w3 | apped
portion. k2b1A i dq aid arg.one sfedilmidml il t & Heu ESth $de obj ect

i's displayed by being returned to an initial shape assuned at the tinme when
the scrol |2 thorths randgying absledy MATRPP DRI kiHy a e tkioidt he
object. 13, 13?‘% d,af  eit Q'Rﬁf' | 21 |.ch en the

di spl ay 01\}) ft %e 0 %lgciﬂsnpe:’nsl%edr’ﬁao a érjl’ev%/ﬁaqjlé;ﬁte]ta%ga%y i%aﬁ%cfi hsgﬂg’ client
area, thermadtjlest 08 akmmsyiath allso 4 N hd natatadkentSHreaa dartling spl ay

device forpodlinstplaar}g na% aﬂ) Oc?ii et%te icr]Liaent area including the starting
point is stored (S84), a starting point and the number of
client areas which include the starting point (the number
of areas is incremented each time a loop passes) is stored
(S5), an ID of the client area is stored (S), and
horizontal and vertical scroll positions of the client area
are stored (S7) in the rendering object managing table. The
methods of expression 1 ~ 3 correspond to the first to the
third inventions of the inventive display method,

respectively in this context.
[0033]

An object is then rendered based on the starting and the
end points (S8). The method of rendering the object will be
described later with reference to Fig.18. The end of
rendering is determined in step (S9). When the
determination is the end of rendering, an ID of the client
area including the starting and the end points is stored in
the rendering object managing table (S10) and rendering
ends. When the determination in the step (S9) is rendering
not completed, the object on the screen is deleted (S11)

and number of client areas spanned across are recalculated



plurality of client areas, said device conprising a client area 2 trﬂ
part having an external event input part and a position calcul at Hg\d [_2002

and control parts for various figures each having a rendering/outputting
part, each of said position calculati ng part recal culating a rendering
position of an object in each cli ent pea based on an external event

i nputted in the external event in art wi_ith reference to client area

managi ng {$%Or meRR GHPFFRRFE HRT R i ﬁ‘f’r 288 RhnERPNEUPRRF 2fdtPenderi ng

obj ect nMesAY AAEL8 NBL T ORleh T QBLERRI hEATEWHEH 2B) 86! JERBAML RELP gtat and
the rendering/outputting part causing the rendering object to be displayed

in each dihemumben dfselientthreascdecneased I-Bnd@ﬁpngspail,ttbe of the
obj ect . A AY. A3. AhF. AhF. A. F. A,
AR S (98 et a68af SReinad asboatet ASORCESRBREEIABY A 1 Bl g

number of decrease in the rendering object managing table
07#CPAC| wr mhc/ X ]C%a] ca] ca] ca]ca]ca]ca]c(a] ca]calcalca] ca]ca]ca]ca]ca]ca
] c(a] ca] cE¥4) ca }é;%] |eh] 2 feareaspdaftiprtapteppolis deleted from
L1 7" a#h# C ajga cal ca
colctayod s tig driice pheat el paupel ol erlapeptaglgghorhap ol ool
o sktiéltil(l&l 2\2%3‘!56451“[ h&té){U] aaqical]iea}?ta]bea]bfa]aud] sdkea] c(a] ca] ca] cal

gg‘];a] calcalgalsal cals(alsLat! slal calcalcgl £aLsal gal ¢aleaksahsla! Lagpo6668P

5 C<===>0he T AN AMRIEDD whahcd YU s aliesken) aalicahag] enkcalmbkeal caj cal ¢
a] c*a] c*aU] c*a] ca] ca] ca] ca] ca] ca] ca] ca] c(a] ca]lca] caLca%ca] ca] ca] ca! DDDgEFFK
&K(K5K8KEH%E$kX§#A(}}S@#{i»&ﬂ?@ses in step” (S16), t low returns

XGXnYXZZ a o a al.cal ca] ca] ca] ca
Syl LA kgl sy tptachol
AYN AN d Jesete of hhb#oss is incremented by the number of

TEES] cal aai%r}?%%’%ﬂ%rﬁ] R A B T B SRS

UUCNnVUW@MMbbJect spanning across a plurality of client areas is
XXyQy[y y}xsnl d ] c*alcal cal calc %ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] ca] ca] XY cEreapbay®aftarca) cal ca!l Ay yl yoyl s" %R#% &
| vgl gb] X] ca] ca] ca] ca] ca] c(aUlca]c(a]calca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]calca
]c(a]cal] calca]c(a]c(a]ca]ca]ca]ca]c*alc
a! nMJ $ZnlENB#{ /gl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] c(aU] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c*a] ca] ca] ca] ca]ca! p91@zZ otJ8}xsnid _Z]]ca]
ca] cal ca]ca] ca]ca]ca] ca]c(a]ca]ca] calca]ca]ca]calcalcalc(alc(a]ca]ca]lc(a]ca
] ca] ca] cagim] 1:81] ta]safrav’ Ehdrt- B8 ByI dnz]e]campde] of| eajredhedl of] ca] ca] c(a
] ca] ca] cal ca a] ca] calcal cal ca ca;3 E@ ca ca ca] c(alc(a] caL{\=
10%4& () ’lﬁ % ‘P'?A @L’?? F§$Y6 li f% () $ 10%4& ()-Y
' dE: / 10RO Qﬁ@ﬁréﬁderlﬁg%ﬂﬁ &h- Sbjée%H&cbbrdlﬁ@%H& the flow
109148 () - 10981H& ( "1l uVv7/ 10s! 10%3& ] sL! 109%% (t) &10% & (t)h sY
chart o Flg 18, in step (82 1 is substituted wi and
clientNum is substituted with the number of client areas
which an object spanns across. In step (S22), i is compared
with clientNum and the flow ends if i is greater than
clientNum. If i is equal to or smaller than clientNum, the
starting point and the end point (or current point) are
converted to screen coordinates. A boundary point within a
client area i of the object conforming to the method of
expression is then calculated (824). The object is then

divided into parts within the client area i (S25).

[0035]



1096& ()-@)s! 10965& () - $nL0Y%& ()- 10H BId aVK@ 10 105 1052
10591098& ()- Y+ 1006& ()- ! F(10065& ()- 0a0%s& ()- f ! 109m& ()LA W JUL 2002
07#>?aB7@ 10 10s4 "109%& ()- GL10%&' ()-s!!10%& ()-Z ' 10%& ()-!s! 10%& ()-°$
109& ()-9?@QUpnNC8 10 10FS 109& ()- Ff 109 ()- F109%& () - 109& ()- %

109& () -1
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It is then determined whether or not there is a crossing
point with other object in step (826). When it is
determined that there is a crossing point, the crossing
point is calculated (S27), and the parts are fractionated
(S28) . When it is determined that there is no crossing
point or after is determined that there is a crossing point
and the parts are fractionated in the step (S28), it is
further determined whether or not there is an overlap with
other object in step S(29). When it is determined that
there is an overlap, an overlapped portion is calculated

, {S30) and the offset of the overlapped parts is calculated
(S31) . When there is no overlap or after it is determined
that there is an overlap and the offset is calculated in
the step (831), j is substituted with 1 and partsNum is
substituted with the number of fractionated parts (832). j
is then compared with partsNum in step (833). If j is equal
to or smaller than partsNum, it is then determined whether
or not it is necessary to add a mark to the parts in step
(S34). When it is not necessary to add a mark or after a
mark is added when it is necessary to add a mark (S35), the
part j is rendered (S36) and ] is incremented by
substituting j with j + 1 (837). By rendering all the
parts, j becomes larger than partsNum in step (S33). In
that case, i is incremented by substituting it with i +
1(S38), returning to the comparison of i with partsNum in
the step (S22), and the flow ends or the steps thereafter

are repeated depending on the result of the comparison.
[0036]
Fig.19 is a flow chart showing an example of a method of

rerendering following scrolling. In explaining the method

of rerendering following scrolling according to the flow



10 10uV7N08I 10%| & ()- 10%| & ()-!'10%| & ()- <l 10%p& ()- F% (2’ J L UOZ
1094 & ()- 10%t| & ()-° 10bC8y 10%Z& ()-10%Z& ()-%B10%Z& () - SML Aﬁ& AJ Nz
104| 104| 104|:'10%| & ()-* !!7"aBbC8! 109%Z& ()-1 109%&Z& ()-
ly&10%&&& () - h10%&Z& () - mlO%Z& () - zz
109%Z&' () - 7" a#th###3$$aBbC8710%&Z& () -3: ! 109&Z& ()-1 1! 109%Z& () -/
10%Z& () -, 10%Z& ()-!!-&10%WNV& () - $/ %09 b@o YAYRB06-] >8F 109B& ()- $ %0%W& () -
Y0%& () - HETOYE BilB&d,) whEl skiio1hBa P’ dﬂfﬁ’/@iénﬁ/%ﬁé‘a“ffs“f =8! 10%
& ()-1#F&* 109 U TU& ()-- 10B 10B 10BI 1!'109B& () -
detected as an external event, k is substltuted with 1 and
objNum is substituted with the number of rendering objects
in step (S41). k is then compared with objNum in step (S42)
and the flow ends if k is greater than objNum. If k is
equal to or smaller than objNum, a starting point and an
end point is recalculated in the recalculating part.
Specifically, it is determined whether or not a client area
including the starting point of an object k is scrolled in
step (S43). When a client area including the starting point
of an object k is scrolled, the starting point is

| recalculated (S44) and the flow goes out of the
recalculating part. When the scroll is not for a client
area including the starting point of an object k, it is
determined whether or not a client area including the end

point of an object k is scrolled,
[0037]

When a client area including the end point of an object k
is scrolled, the end point is recalculated (S46) and the
flow goes out of the recalculating part. When the scroll is
not for a client area including the end point of an object
k, it is determined whether or not the starting point need
be recalculated in step (S47). When the starting point need
be recalculated, the starting point is recalculated (S48).
When the starting point need not be recalculated or after
the starting point is recalculated when the starting point
need be recalculated, it is determined whether or not
recalculation of the end point is necessary in step (849).
When it is necessary to recalculate the end point, the end
point is recalculated (S50). When it is not necessary to
recalculate the end point or after the end point is

recalculated when it is necessary to recalculate the end
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[0038]

After going out of the recalculating part, the object k on
the screen is erased in step (851). After the number of the
client areas spanned across is recalculated (852), it is
determined whether or not the number of the client areas
decreases in step (S853). When it is determined that the
number of the client areas decreases, the number of client
areas spanned across is decremented on the rendering object
managing table (S54) and the ID of the corresponding client
area is deleted from the rendering object managing table
(S55). When it is determined that the number of the client
areas does not decrease or after it is determined that the
number of the client areas decreases and the steps (S54)
and (855) have been executed, it is determined whether or
not the number of client areas increases in step (856).
When it is determined that the number of client areas
increases, the number of client areas spanned across is
incremented on the rendering object managing table (S57),
the ID of the corresponding client area is stored in the
rendering object managing table (S58), and the horizontal
and vertical scroll positions of the client area are stored
in the rendering object managing table (859). When it is
determined that the number of client areas does not
increases or after it is determined that the number of the
client areas increases and the steps (S57), (858) and (S59)
have been executed, the object k is rendered based on the
starting point and the end point. The rendering of the
object k is same as the rendering of the object described
with reference to Fig.1l8. When rendering of the object k
has been completed, k is substituted with k + 1 to
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Fig.20 is a flow chart showing an example of a method of
adjusting the position of an object. In explaining the
method of adjusting the position of an object according to
the flow chart of Fig.20, by selecting an object to be
clicked, 1 is substituted with 1 and areaNum is substituted
1 with the number of client areas across which the object
spanns (S71). 1 is then compared with areaNum in step (872)
and the flow ends if 1 is greater than areaNum. When 1 is
equal to or less than areaNum, the scroll position of the
client area 1 is obtained from the rendering object
managing table (S73) to scroll the client area 1 (874). A
rerendering following scrolling is then processed (S875).
The rerendering process is same as the rerendering process
following scrolling described with reference to Fig.19.
When rerendering process has been completed, 1 is
substituted with 1 + 1 to increment 1 (876), returning to
the step (871), and the flow ends or the steps thereafter

are repeated depending on the result of the comparison.
[0040]
[Effect of the Invention]

It is apparent that, in a method of displaying objects in a
plurality of client areas relate to a method in which a
plurality of independent client areas exist and at least
one the client areas independently scrolls, this invention

displays a relationship between objects displayed in a
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U plurality of client areas the -relative position of which is

changed by scrolling a client area. by following the
movement caused by scrolling in the first invention, by
enlarging the object by the amount of movement caused by
scrolling in the second invention, and by marking a
junction between objects in scrolling in the third
invention. The correlation of objects displaved in a
plurality of client areas can thus be visually understood

at a glance easily.
[Brief Description of Drawings]

Fig.l is a block diagram showing an overall configuration
of an example of the display device of this invention for
displaying an object displayed in a plurality of client

areas.

Fig.2 is a diagram showing a configuration of an example of

the client area managing table.

Fig.3 is a diagram showing the configuration of an example

of the rendering object managing table.

Fig.4 is a diagram showing a concept of the scroll

position, the starting point and the end point.

Fig.5 is a diagram showing an example in which an object
spanning across a plurality of client areas is a line

connecting related points.

Fig.6 is a diagram showing an example in which an object
spanning across a plurality of client areas is a figure

encompassing related areas.
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spanning across a plurality of client areas is a figure
encompassing related areas in the second invention of the

inventive display method.

Fig.9 is a diagram showing an example in which an object
spanning across a plurality of client areas is an image in

the third invention of the inventive display method.

Fig.1l0 shows an example in which an object spanning across

a plurality of client areas is a character string.

Fig.ll shows an example in which an object spanning across
a plurality of client areas is a figure encompassing

related areas.

Fig.1l2 shows an example in which a plurality of objects
spanning across a plurality of client areas exist and

crosses each other.

Fig.1l3 is a diagram showing an example in which a plurality
of objects spanning across a plurality of client areas

exist and overlap each other among cases where.

Fig.14 is a diagram showing an example of offsetting in the
example of Fig.13 where a plurality of objects overlap each

other.

Fig.15 is a diagram showing adjustment of such object.
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Fig.17 is a flow chart showing an example of rendering an

object spanning across a plurality of client areas.

Fig.18 is a flow chart showing an example of method of

rendering the object.

Fig.19 is a flow chart showing an example of a method of

rerendering following scrolling.

Fig.20 is a flow chart showing an example of a method of

adjusting the position of an object.

Fig.21 is a diagram for explaining a plurality of client

areas.

Fig.22 is a diagram for explaining a problem in a case in

which an object is a line connecting related points.

Fig.23 is a diagram for explaining a problem in a case in

which an object is a figure encompassing related areas.

Fig.24 is a diagram for explaining a problem in a case in

which an object is an image.

Fig.25 is a diagram for explaining a problem in a case in

which an object is a character string.
[Description of Reference Numbers]

1: Display device
10: Overall control part
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10 h 12: Rendering object managing part

13: Client area managing part

14: Rendering object managing part

20: Client area control part

20A ~ N: Client area (A ~N) control parts
21A ~ 21N: External event input parts

22A ~ 22N: Scroll managing/controlling parts
23A ~ 23N: Position control parts

30: Control part for a figure

30A ~ 30N: Control parts for client areas (A ~N)
30A-1 ~ 30N-1: Linear line control parts
30A-2 ~ 30N~2: Rectangle control parts

30A-3 ~ 30N-3: Image line control parts
31A-1 ~ 31N-1l: Rendering/Output parts
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. In a display method in which a plurality of independent client areas exist and
at least one of the client areas independently scrolls, a method of displaying a
relationship between objects displayed in the plurality of client areas the relative
position of which is changed by scrolling a client area by following the movement

caused by scrolling.

2, A method of claim 1 in which, when the object displayed in the plurality of
client areas is a line connecting related points, said following the movement caused by

scrolling is displayed by reconnecting the points moved by the scrolling.

3. A method of claim 1 in which, when the object displayed in the plurality of
client areas is a figure or a character string encompassing related areas, said following
the movement caused by scrolling is displayed by inclining the area or the character

string by the amount of movement caused by the scrolling.

4. In a display method in which a plurality of independent client areas exist and
at least one of the client areas independently scrolls, a method of displaying a
relationship between objects displayed in the plurality of client areas the relative
position of which is changed by scrolling a client area by enlarging or reducing the

object by the amount of movement caused by the scrolling.

5. A method of claim 4 in which, when the object displayed in the plurality of
client areas is a figure encompassing related areas, said enlarging or reducing is
displayed by enlarging or reducing the area by the amount of movement caused by the

scrolling.

6. In a display method in which a plurality of independent client areas exist and

at least one of the client areas independently scrolls, a method of displaying a
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7. A method of claim 6 in which, when the object displayed in the plurality of
client areas is an image, said marking of the junction is displayed by affixing a convex

and a concave of complementary shape to the junction of the objects.

8. A method of claim 6 in which, when the object displayed in the plurality of
client areas is a character string, said marking of the junction is displayed by affixing

a line of a same color to the junction of the objects.

9. A method of claim 6 1n which, when the object displayed in the plurality of
client areas is a figure encompassing related areas, said marking of the junction is

displayed by affixing a mark of a same shape and color to the junction of the objects.
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10. A method of either one oficlaims 1 to 9 in which, when
a plurality of objects exist and the objects cross each
other by scrolling, the objects are displayed with a space
inserted in the crossing point or a mark indicating a

crossing affixed to the crossing point.

11. A method of either one of claims 1 to 9 in which, when
a plurality of objects exist and the objects overlap each
other by scrolling, the objects are displayed by offsetting

the overlapped portion.

12. A method of either one of claims 1 to 11 in which the
object is displayed by being returned to an initial shape
assumed at the time when the scroll position of an object

is correlated by clicking a part of the object.

13. A method of either one of claims 1 to 12 in which, when
the display of the object spans into a new client area by
scrolling a client area, the object is displayed also in

the new client area.

14. A display device for displaying an object in a
plurality of client areas, said device comprising a client
area control part having an external event input part and a
position calculating part, and control parts for various
figures each having a rendering/outputting part, each of
said position calculating part recalculating a rendering
position of an object in each client area based on an
external event inputted in the external event input part
with reference to client area managing information from the
client area managing part and rendering object managing
information from the rendering object managing part, and

the rendering/outputting part causing the rendering object

to be displayed in each client area based on the

recalculated rendering position of the object.



