1 USER INTERFACE FOR DIFFERENT DISPLAYS Field of the
Invention 5 This invention relates to devices having displaying capabilities
and more particularly to such devices that comprise at least two displays,
wherein user interface is presented. 10 Background of the Invention
Nowadays there are displays in different devices capable of presenting
application related information via an application user interface (Ul) that is
used by the device in question. A single display type has its own 15
application Ul software that enables presenting the information as
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heterogeneous device pla ccording to the solution presented in
the publication, application developers may build an application graphical
glagkerewd(Gluihatiaventioiependent of the user interface capabilities
within each device platform. The architecture allowing this includes a 30
sC I li , izl in ask manager .
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is used by the device in question. A single display type has its own
15 application Ul software that enables presenting the information as
effectively as possible. Because of different sizes of different displays
one user interface is not necessarily suitable for another display,
especially if the size difference is great, e.g. when the user interface is
designed for a PC display and that same user interface is wanted to be

20 viewed in a PDA display.

The problems of adapting display data (presentation) between different
sizes of displays is taken into account, for example, in publication US
2004/0163046 A1. Said publication relates to a scalable architecture to
25 adapt applications to the user interface of different heterogeneous
device platforms. According to the solution presented in the publication,
application developers may build an application graphical user
interface (GUI) that is independent of the user interface capabilities
within each device platform. The architecture allowing this includes a
30 scalable GUI library, a customizing module having a task manager
module and a transformation manager module, and a render manager
module. When a scalable application is launched or migrated to one of
the heterogeneous device platforms an intermediate representation of
the application GU! is instantiated by the scalable application. This
35 intermediate representation may be dynamically customized by the
customizing module based on the capabilities of the target device



the heterogeneous device platforms an intermediate representation of the

application GUI is instantiated by theéscalable application. This 35

intermediate representation may be dynamically customized by the
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p&%t@‘ im-agwell as properties specified by application developers of the

appllcatlon GUI. The previous solution is addressed to application

developers building applications that can be run by different devices. The
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graphlca user interface and a computer program product for adjusting
that dRYigaenSBTSPGHEIRM AiSHNBRIGH #4748 aspect of the invention, there
is provided a method for adjusting a graphical user interface for at least
two dis .. s having dlfferent characteristics in relation to each other, the
mmary ot ihe lnvenioy
=etsplaying the graphical user interface on at least one
of said two displays; activating at least one other of said at least two
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other display the graphical user interface and dynamically changirig the
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displaying the changed layout on said at least one other display. In a

second aspect of the invention, there is provided a display system
in zdrgrissgpcit Wattawodisplays thevingsdifferadecharavadiisticson selptiding a
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relation to each other, the method comprising: displaying the graphical user

interface on at ieast one of said two displays; activating at least one other of said
at least two displays; refreshing, in response to the activation of said at least one
other display the graphical user interface and dynamically changing the layout of
the graphical user interface for said at least one other dispiay on the basis of the
characteristics of said at least one cther display activated; displaying the
changed layout on said at least one other display.

in a second aspect of the invention, there is provided a display system
comprising: at ieast two displays having different characteristics in relation fo
each other, a graphical user interface for said at least two displays, acfivafing
means to activate said at least two displays; wherein said display system is
capable of presenting said graphical user inferface on at least one of said at least
two displays: wherein in response to an activation of at least one other of said at
least two displays, the graphical user interface is capable of refreshing itself and
dynamically changing the layout of the graphical user interface for said at least
one other display on the basis of the characieristics of said af least one other
display activaied; and wherein said display system is capable of presenting said
changed layout on said at least one other display.



means to activate said at least two displays; wherein said display system
is capable of presenting said graphical user interface on at least one of
said at least two displays: wherein #8response to an activation of at least
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wherein said display system is capablé of presenting said changed layout
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said at least ane other display activated an amically changing the
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capable of presenting said changed layout on said at least one other

display. In a fourth aspect of the invention, there is provided a graphical
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said at least one display activated.

in a fifth aspect of the invention, there is provided a compuier program product
for a device having at least two displays having different characteristics in
relation to each other, and a graphical user interface for at least two displays,
said computer program product being stored on a computer readabie media and
comprising computer readable instructions configured to receive information on
an activation of at least one of said at least two displays, and, in response to the
activation of said at least one display, to refresh the graphicai user interface and
dynamically change the layout of the graphical user interface for said at least one

display according to the characteristics of said at least one display activated.

in a sixth aspect of the invention, there is provided a computer program product
for a device having at least two displays having different characteristics in
relation to each other, and a graphical user interface for at least two displays,
said computer program product being stored on a computer readable media and

comprising computer readable instructions configured to, in response {c an



In a fifth aspect of the invention, there is provided a computer program
product for a device having at least two displays having different
characteristics in relation to each offfer, and a graphical user interface for
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computer readable media and comprising computer readable instructions
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dispin AgEVAEthyout of the graphical user interface for said at least one
display according to the characteristics of said at least one display

activated. In a sixth aspect of the invention, there is provided a computer
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in %%%5;%;@9%!%?&9iﬁ@%@xﬁﬁ@%ﬁ toichareciglistigr 9b$8idcomprises a
graphical user interface for said at least two displays, said device comprising
means for activating said displays, whereby in response to an aclivation of at
least one of said at least two displays the graphical user interface is capable of
refreshing itself for said activated display according fo characteristics of said

activated display.

In example embodiments, the graphical user interface for & display, comprises
controliing means for receiving information about characteristics of a dispiay in
response



display. In example embodiments, the device with at least two displays,
comprises a graphical user interfage for said at least two displays, said
device comprising, means for activati sg%%gis lays, whereby in
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adjusgrapBigal yeashitalrfacerstapable atontieshiny daelf ibasadterietivated said
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activ Rts, the graphical user interface for a display, comprises
controlling means for receiving information about characteristics of a
display in .response 3,.to an actiyation of said display, whereby the .
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The other embodiments are described on the attached dependent claims.
Embodiments of the present invention seek to minimize the amount of
The efispigmbpdimerisarmiericbeefandheqitachpdisisag st s miere
may be no need to have display specific user interface framework or
application software, but the one user interface is adjustable between
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also with two different displaying devices. "Description of the Drawings
to have display specific user intefface framework or application software, but the
one user interface is adjustable between several displays with different
characteristics. This may be advantageo&s especially when the displays are

within one device, but can be applied also with two different displaying devices.

Description of the Drawings

The accompanying drawings, which are incorporated in and constitute a part of
this specification, illustrate examples reiating to this invention and, together with
the description, explain the objects, advantages and principles of the invention. in
the drawings

Figure 1a,b illustrate an exampie of a device utilizing the present invention,
Figure 2 illustrates a block chart exampie of a structure of the device,

Figure 3a-c illustrate examples of user interface views,



The accompanying drawings, which are incorporated in and constitute a

part of this specification, illustrate examples relating to this invention and,
together with the description, explain the objects, advantages and

principles of the invention. In the drawings Figure 1 a,b illustrate an

example of a device utilizing the present invention, Figure 2 illustrates a
block chart example of a structure of the device, Figure 3a-c illustrate
examples of user interface views, 4 Fig&re 4a,b illustrate examples of

desk application user interface views, 5 Figure 5a-c illustrate example of
imagigyapphcatitnaisaeintsdangloseves, ateskigapphchtsimatesexam@igace
of a calendar ap9|m§'9n Ul views. 10 Detailed Description of the

Invention Although specific terms are used in the following description for

the sake of clarity, these terms are intended to refer only to the particular
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are not necessanigynsendeld to define the scope of the invention. In this
detailed description a term "PDA (Personal Digital Assistant) display" is

used.for describi "wide" screen and "phone,display:’ is,.used for
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display is "wider" than the other. In some situations also some other
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are not necessarily intended to define the scope of the invention.

in this detailed description a term "PDA (Personal Digital Assistant)
display” is used for describing a “wide” screen and “phone display” is
used for describing "narrow” screen. It is obvious that terms “wide” and
‘narrow” may have different sizes in different situation, but the main
thing is that these displays are compared to each other, and therefore
the other display is “wider” than the other. In some situations also some
other characteristics may raise the need for user interface adjusting.
For example different shapes of displays (e.g. circular display),
different interaction capabilities of displays (e.g. the other one is touch
screen), different presentation capabilities of displays (black-and-white
compared to color displays), etc. In this description Symbian 560
platform is used as an example of the user interface to be used in the
phone display and therefore in this description the extended S60
platform is an example of a platform that can be suited both to phone
type of display but also to PDA type of display. However it will be
appreciated that the main idea of the invention is not dependent on the
platform types.

In this solution there is no need for display specific user interface
software in devices having at least two displays. The information share
and the dynamic change of user interface layout can be implemented



compared to color displays), etc. In this description Symbian S60 platform

is used as an example of the user interface to be used in the phone

display and therefore in this description the extended S60 30 platform is

an example of a platform that can be suited both to phone type of display
but also to PDA type of display. However it will be appreciated that the

main idea of the invention is not dependent on the platform types. 35 In
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(PDA) and the other processing unit 201b is a wireless communication
device. Processing units 201a, 201k comprise hardware user
interfaces Ui1, UI2. The device 100 comprises also processors 203a,
203b that control the functions of the processing units 201a, 201b
respectively. However, the processing units 201a, 201b may not
necessarily need 1o have their own processors, it is alsc possible to
have a shared one and in some situations the device may comprise
several processors. The processors 203a, 203b can be micro
processors, micro controllers or similar, and they can comprise an
ASIC circuit. The device 100 comprises also memory means 204a,
204b, bus connecting means 208a, 208b, external connecting means
209 to e.g. memory card interface 212 or IR data transfer means. The
other processing unit 201b comprises communicating means 211 for
connecting to communication network.

The communication within the device 200, between the processing
units 201a, 201b is implemented via internal bus 210. The hardware
user interfaces U1, U2 comprise at least displays 130, 150 and
inputting means, such as keypad 140, 170. The hardware user
interface Ul1, Ui2 may also comprise audio means 207a, 207b, such
as loudspeaker and microphone.



20 respectively. However, the processing units 201a, 201b may not
necessarily need to have their own processors, it is also possible to have

a shared one and in some situations the device may comprise several
processors. The processors 203a, 203b can be micro processors, micro
controllers or similar, and they can comprise an 25 ASIC circuit. The _

device 100 comprises also memory means 204a, 204b, bus connecting
means 208a, 208b, external connecting Reans 209 to e.g. memory card
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130 fostiaotiveledeitt the sewer tine theopibaedf dhel displRBANGSBRY 150 is
15 active. Figure 1b illustrates a situation where the cover 110 is closed,
the PDA display 150 is deactivated and the phone display 130 is
activated. In this example the activation is due to the function of cover
110, however the activation of a display can be carried out by
launching a display, taking a screensaver off, or by some other
20  operations that cause the activity of the display. For example the
activation of display in a device that comprises two displays on
opposite sides of said device may occur by detecting which of the two
sides is turned to the user.

25  Due to the activation of one of the displays 130, 150 the GUI software
: is notified about changes of display characteristics, such as e.g. display
resolution, display size and form factor. GUI software comprising GUI
framework and applications obey this notification and refresh their GUI
content, e.g. by means of controlling means. In addition, based on the
30 display activation/de-activation the lowest level graphics context is
directed to the display memory of the activated display. The notification
of the change is transferred within the device by the target display
being activated. In other words, the target display may provide its
characteristics to the GU! software.
35
This kind of GUI can be adjusted between the phone display and the
PDA display. The GUI applications are processed in different ways



deactivated if not needed. However, in some situations both of the
displays can be in activated state, whereby the user interface can be
presented on both of the displays. In figure 1 a the device is in "opened"”
position, wherein the cover 110 is opened and the PDA display 150 is 15
active. Figure 1 b illustrates a situation where the cover 110 is closed, the
PDA display 150 is deactivated and the phone display 130 is activated. In
this example the activation is due to the‘function of cover 110, however
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1 display memory of the activated display. The notification of the change is
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15" tgﬁpiication needs to be able to cope with variable screen sizes in S60
Ul software, stretching the screen size to a PDA display is

straightforward.

Applications that have a single column list view, e.g. a telephone
20 application, have data (e.g. text, numbers, icons) arranged into one or
more tabulated columns. According to the size and capabilities of the
display, the number or amount of the columns to be shown is decided.
For example (figure 3a) in phone display (130) one column is shown
and in PDA display (150) two columns are shown. The number or
25 amount of the columns shown is increased according to the width of
the display, or the number or amount of the columns shown can be
selected by the user. Another example {(figure 3b) is to show one
column in both display sizes, but showing more content in the PDA
display (150}. For instance, when the phone display (130} shows as
30 much surname and first name as possible in the telephone application,
the PDA display (150) can show names completely. Yet another
example (message inbox in figure 3c) is to arrange the tabulated
columns horizontally (side by side}) on the PDA display (150) and
vertically on the phone display (130).
35
An example of an application having a grid view application is
presented in figure 4a. A typical example grid view application is a



following the extended S60 platform is disclosed as an example of a

method for handling different applications. 5 The extended S60 Ul

software should be able to take into account the current applications of a
telephone unit and how they are adapted to the PDA side, and how

typical PDA (specific) applications are handled by S60 Ul software that

said applications are presented correctly in the PDA display. 10
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ort Rk ; e S
u_s,eﬁ?@%ﬁgﬁ%ﬁ%@@%ﬁé@%ﬂ fn@"ﬁ@f{kgﬂ@ Dlcation
sizes, but Showing mofe (OGNt i the BEA " HiG5iaY) (1BE VD intignilowing
whe@RNSHortBQiigpBlcati) Swwadd pplieatisuinspesifisddiaphmse520)
as passife stahestetdphoatappbiictiorenbeyPEadistlay (15N SHPWr the
15amempRnaiRiel is' AbRRRIARIG at all as in Fig. 5a or if the device concept
supports a pen or stylus input Ul and there is space available on the
viewing area, the Ul framework can provide pen shortcuts (530 in
figure 5¢) to the empty space.

20 A dual pane application, such as calendar application, refers to such an
application wherein the content of the other pane changes according to
the selections or cursor movement on the other pane. For example in
calendar application {figure 6a) the other pane presents a month view
(610) and the other pane presents a day view (620). In the phone

25  display (figure 6b) the dual pane view can be implemented by
displaying in the first view the first pane (610) and a user selection in it
provides an opening of the other pane (620). E.g., in a calendar
application, at first the month is displayed whereby the selection of a
day invokes the day view. The behavior of a dual pane with S60 in the

30  PDA display can be achieved e.g. by presenting both the month view
and the day view on the screen (150) at the same time {(e.g. month on
left hand side, day view on the right hand side). When the focus is on
the month view pane, application code handling a month view functions
as with current S60, except that it automatically notifies the day view

35 pane when the cursor moves to another day {which then causes the
day view content to be updated). When the focus is on the day view
pane, application code handles the day as the in S60 UL.



example (message inbox in figure 3c) is to arrange the tabulated columns
horizontally (side by side) on the PDA display (150) and vertically on the
phone display (130). 35 An example of an application having a grid view
application is presented in figure 4a. A typical example grid view
application is a 8 desktop, wherein objects are placed one upon the other
and side-by-side. The grid view layout can be stretched on the PDA
display (150) by placing more objects ﬁorizontally. In the phone display
(130) the amount of objects side by side is reduced to fit the width of the

5 disiplay Bydpging hsestiveriqally. Fimdadyenibrianulistieinishager,

vieyy (figure 4b) many,more.columns are presented on the display, .
ol o AR P DA géﬁa(ﬂ aﬁ%ﬁ@%ﬁ%&a@y et e fopmgys on
of the pebrans ide1rangotiBicio e diraer ke IRRRRIAY Hisicanbpigliow
5 apmmmm;mmmmmmwsmmm&mcﬁorie_tee‘wmi \iflapm the
tﬁn@&l?sa@'tﬁ%%@ vy &@h@%gﬁ@démma@g&%n&ﬂﬂ@ﬁeﬂm@sa&_ l@youtpidne
e win ner: 10 10 | .
or e o R Te AR R S BEBRIEP TRE K npngsice
5op8Rthét 8lbnipHie paRer imfﬁﬁﬁzéeﬁ%ﬂtag%%t'% 8rf heraederm
cofaehor ) ssigpootisachent pestylowagpus pplaratitre nddsvspslitewdd ailatiteatiy be
10 thepeWndcEaes teHdEamne Wer kst ProYidpe oA e (pRdle their
f'%%q?e%é"o‘i%‘-‘?e%{)ﬂ@@(? 8?«322@9!@' rP&'Pﬁﬁ@P'Q%BOB.’eS ‘Hleastq present
caléndar application, Téfers to such an application wherein the contefit 6
thd PidRRisaHY) M4BT RBIIIARLo IMROSHR ctIns B RfréafisovEHRGM GUI
onftaeetveripaae. irordadhiple in calendar application (figure 6a) the
other pane presents a month view
15 Dialog layout (List pane), that can be found from the S60 user
interface, does not necessarily utilize a wider screen area as such but
the following options could be used on a wider screen area: the current
dialog layout is kept but the dialog box is allowed to float on top of the
current application or the dialog box GUI can be modified to better

20  utilize horizontal space {(when it is available).

In most cases, the implementation of the adjusting method does not
need changes in application implementation. The GUI framework and
the applications support the adjusting within limits of the same GUI

25 style, e.g. S60 and S80. Therefore the applications and GUI framework
do not necessarily need to know the amounts of the displays, but they
are arranged to adjust themselves due to the notification.

in the previous description the graphical user interface is adjusted to

30 displays according to the characteristics of the display in question.
However, anyone skilled in the art will appreciate that the adjusting is
not desired every time. For example, text documents (e.g. fax) or web
pages may be better presented on every display in such a size that
they stili can be seen well on the display in question. 1t should be also

35 noticed that in this description the adjusting is targeted to the width of
the user interface. However, this is not always the case. In some
situations other adjusting directions can be used as well.



(610) and the other pane presents a day view (620). In the phone 25
display (figure 6b) the dual pane view can be implemented by displaying
in the first view the first pane (610) and a user selection in it provides an
opening of the other pane (620). E.g., in a calendar application, at first the
month is displayed whereby the selection of a day invokes the day view.
The behavior of a dual pane with S60 in the 30 PDA display can be
achieved e.g. by presenting both the mohth view and the day view on the
screen (150) at the same time (e.g. month on left hand side, day view on

the Ir_tgfthlaagmtbﬁida)s Mﬁ@%ﬁ;ﬁh@mﬁ@déxﬂfﬁem_@rﬁwﬁ%yiﬁ%@ﬁﬁia s. However
app . rren

exceé‘géi%ﬁé?%%i’@ e Ao T SR A s, oo
mov Waf‘hffh PHW(MEWQ@ GRS e RGP VRRINvaRR it mnected to
Apdaemewrbathdisglay ngosiavicdayepw peasenappticatimendend hence
handtersring deyirplap sy SEMUTSe Qlet dupRINaRRYieRIBNKIRE display

mes t eyt ' .

i e e A e i e R RIS ST ispjgy 2
hanﬁﬁo%eﬁé%'ﬁ'uwmgfjonly follow 5 the cursor movements and updates

its cg]tent or vice-vggrsa. When the focus is moved to right hand side

pané& ¥t RIRAEEHERE! 2 PioMatHISHIS). thBodd RYPHEc AN ABeditovill be
1he anpprestatadiethabndsiakiopananat atodifieatisssintdritiercoareppossible

(resolithontaadsargny feom fASARSHERATISEHA NS MPRLIARINGSHORSs set

V|e%ﬁﬂqylﬂ1%05@?#pépe 10 able to locate the_mselves to either of the
panes and update their content on-request. Views should normally also

be able to present (graphically) whether they are "in-focus” or
"out-of-focus” (also GUI framework can handle this). 15 Dialog layout
14List pane), that can be found from the S60 user
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interface, does not necessarily utilize a wider screen area as such but the
following options could be used on a wider screen area: the current dialog
layout is kept but the dialog box is aligwed to float on top of the current
application or the dialog box GUI can be modified to better 20 utilize
horizontal space (when it is available). In most cases, the implementation
of the adjusting method does not need changes in application
implamegttation. The GUI framework and the applications support the
adjusting within limits of the same GUI 25 style, e.g. S60 and S80.

Therefore, the lications,and. GUI framework do not necessatrily need to
o ISR LSS, B ey Al A5 e A Co 1 o 1east two
themselvdisglay s hayingifitdesani rohay pedeivskicgefeiptatinmdo each other,
graphicakisehifedacsompeisisigd to 30 displays according to the
characteristigs of the display.i [ Oo\VEV illed in.the ;
art il appro R BN EEa S g et R AT ac et 6% said

example MExCERRAWENts (e.g. fax) or web pages may be better
presented opctirgasitispliale st urheactizer théts e \astid gsinthe sheplasd;

he displayd jor, | 54 Ny
on the disp RefRgHERdO }é@BH%ﬁﬂ% tﬁagpfﬁ?eotﬁ%ff‘sﬁ? at least one

description the adjusting Is targete ser interface.

J .
HoweverPtARTis ASPiAVay1the FRRNIRL o MECiHRKIR G & iy LyiRgmically
directionsicangiagstueakawelt 10f héhgraphaa deseriptberiacaldoicesaid at

e R
software% Ké}?}#egﬂe ?8%9561‘;?@1%&@3;& .g device, e.g. personal
computer ardisiasengprihingehangey dasent. Tie pail et deartinge other

the auxiligryyslipplay can be detected when the connection between the
auxiliary display and the device is formed.

2. The method according to claim 1, comprising:
informing the graphical user interface about the characteristics of
said at least one other display activated.

3. The method according to claim 1, comprising:

informing by said at least one other display activated, the
graphical user interface about the characteristics of said at least one
other display activated.

4. The method according o claim 1, comprising:

informing said graphical user interface about the characteristics
relating to at least one of the following display feature: size, shape,
presentation capabilities, inferaction capabilities.

5. The method according to claim 1, comprising:
adjusting said graphical user interface within one device having
two displays.



By understanding the nature of the previous examples, it will be 10
appreciated that variations and modifications of them are possible without
departing from the scope of protectid# of the invention as set forth in the
claims. 15 11 Claims: 1. A method for adjusting a graphical user interface
for at least two displays having different characteristics in relation to each
other, 5 the method comprising: displaying the graphical user interface on
at least one of said two displays; activating at least one other of said at

least &wo Idigpigsh %fmg‘r\gl&ﬁéﬂi% To BRIMREISHIBN of said at least
one 10 mﬁmsﬁnsglaatdewmcai usssrintadatzcendityiramiealyevice having

chang’wg H?QFJ %ﬁ?@%user interface for said at least one

other display on the asis o racteristics of said at least one other
display activated; displaying the changed layout on said at least one other
15 digplayhg. methadthodardiogite etadaim tocoprsisigy: informing the

graph'caﬂéﬁ%'tzkﬂéﬁﬁ es%h@“é'f'ei%ﬁcﬁ@'%éﬁlé{i"dﬁt Ir8¢hORse to the
other dl? acf%f\ : fng § meth t0 claim 1,
compﬁg ﬁa g PR 18RS 8 lay activated, the
graphical user interface about the characterlstlcs of said at least one
10 otherglisfilag aséittértiaccording to claim 1, comprising:
presenting the graphical user interface on at least two of said at
least two displays.
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25 4. The method according to claim 1, comprising: informing said
graphical user interface about the characteristics relating to at least one
of the following display feature: size, ghape, presentation capabilities,
interaction capabilities. 30 5. The method according to claim 1,
comprising: adjusting said graphical user interface within one device
having two displays. 35 lla 6. The method according to claim 1,
comprising: adjusting said graphical user interface within one device

having t\/\f@]g ﬁp@ﬁg@f&ﬁg@q iZg. é}a]mTl@em ording to claim

1, comprlr}F - deactivatjn ﬁ éleast one dis lgém response ot |
actvation PG, Rl SRPAIGEH diSsiay 16 ot R ISR golution,
to claitisp)aywigestrgigiredasing. the graphical user interface on at least

two of said at least two displays. 12 9. The method according to claim 1,

compr ng- infor aid graphic terf splay

resolu ?)hq‘ g@%ﬁ ‘%Fé) T Sg%{gl i’hgg?niiP%gccordlng to

claim 1, dafﬁfmn@g iRfoMSIRG airawaﬁ@rfaféémm%rm aan  application
applicpéfshging to said graphical user about display resolution, display

size or form factor by said at least one display activated.

11. The method according to claim 1, comprising

refreshing a user interface application belonging to said graphical
user interface on the basis of the type of the user interface
application.

12. A display system comprising:

at least two displays having different characteristics in relation fo
each other,

a graphical user interface for said at least iwo displays,

activating means to activate said at least two displays;

wherein said display system is capable of presenting said
graphical user interface on at ieast one of said at ieast two displays:

wherein in response to an activation of at least one other of said
at least two displays, the graphical user interface is capable of
refreshing itself and dynamically changing the layout of the
graphical user interface for said at least one other display on the
basis of the characteristics of said at ieast one other display
activated; and

wherein said display system is capable of preseniing said
changed layout on said at Ileast one other display.



belonging to said graphical user about display resolution, display size or

form factor by said at least one display activated. 10 11. The method

according to claim 1, comprising refresz'nng a user interface application
belonging to said graphical user interface on the basis of the type of the

user interface application. 15 12. A display system comprising: at least

two displays having different characteristics in relation to each other, a
graphical iber thisgfagedpsieitl atarditvgp thsplais, D, astiartig theadsplay

capable O et o S g oL T o U TRCSSy Inigrface
ot loast 1A R SR AT EoRte %@@L BLlEa5h o L dlsplay
other of saﬁili‘aaiedst two displays, the graphical user interface is capable

of 25 refreshing itself and dynamically changing the layout of the

graphical user interface for said at least one other display on the basis of

the characteristics of said at least one other display activated; and

wherein said display system is capable of presenting said 30 changed

layout on said at least one other display. 12a 13. The display system

according to claim 12, wherein the display system is capable of informing

said graphical user interface about the characteristics of said at least one

other display activated.
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513 14. A device comprising at least two displays having different
characteristics in relation to 5 each other, a graphical user interface for
said at least two displays; activating means to activate said at least two
displays: wherein said device is capable of presenting said graphical user
interface on at least one of said at least two displays; 10 wherein, in
response to an activation of at least one other of said at least two
displays, the graphical user interface is capable of refreshing itself for
said at least one other display activated and dynamically changing the
layout,of ;%e raphical user interface on the basis of the characteristics of
said aﬁ’e t%@%?h%?%QB@?%S activated; and wherein said device is
capable éftpasasintng diseleyanheding differesdichanaateisikostirrelation to
displagadip ofiferdevice according to claim 14, wherein the device is '

ble 20.of informi id hical C Nt bout th .
charactefoRCe A S PR et SR RS e B Sivice
accordin@ &I ¥RfimgLMsARS dih aclivatecsaichae Ioasd tarsiispiaysated is
Cﬁpable Qﬁhﬁmmir@?ﬂ:aid@fwisaba?#@mr@ﬁtpr@éa’ﬂb@bﬁiﬂT%raé)hi_cai user
Chara n | Vak .Ine device
accor |%ﬁ%%§§rﬁ %ﬂl%&%ﬁ;‘?&%ﬁfﬁé%éj §ﬁ?g{ %gﬁ%%gggéjas Viewing

area of a Y8 GiffeEniSRRARSR & A &Cl¥alin RpwloN8 other of said
devicahdeasinpno didplayswheecigrepliicdaramerisiiderface is capable of

refreshing itself for said at least one other display activated and
dynamically changing the layout of the graphical user interface on
the basis of the characteristics of said at least one other display
activated; and

wherein said device is capable of presenting said changed
jayout on said at least one other display .

15. The device according to claim 14, wherein the device is capable
of informing said graphical user interface about the
characteristics of said at ieast one other display activated.

16. The device according fo claim 14, wherein said at least one
other display activated is capable of informing said graphical
user interface about the characteristics of said at least one other
display activated.

17. The device according to claim 14, wherein said at least one
display has a viewing area of a size different from said at least
one other display.

18. The device according to claim 14, wherein said characteristics
relate to at least one of the following display features: size,
shape, presentation capabilities, interaction capabilities.



relate to at least one of the following display features: size, shape,
presentation capabilities, interaction capabilities. 35 13a 19. The device
according to claim 14, wherein the device is capable of presenting said
graphical user interface on at least f\@e of said at least two displays. 5 20.
The device according to claim 14, further comprising means for
communication. 14 21. The device according to claim 14, further

compyingHEDABelioRalbrding A 1@y aRiNGAL USeS, '“\‘}ﬂﬁféférﬁortﬁé'eﬂgvlce is
two displa ing, 5 different chara teristics.in relation.t ch oth
compris P A S SET o R L G RPT AR dBace On ‘t least
charactetticobsaidezisiensd bivsaidsqlryst two displays in response to

an activation of said at least one display; wherein the controlling means

chana IS HER Bo e ARG e tudHOGB e Qe e s fo

display &SEBroiRitaLany charactenstlcs of said at least one display
activated. 23.The graphical user interface according to claim 22, wherein
the information concerns about the size of said at least one display 15
activated. 24.A computer program product for a device having at least two
displays having different characteristics in relation to each other, and a
graphical user interface for at least two displays, said 20 computer
program product being stored on a computer readable media and
comprising computer readable instructions configured
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to receive information on an activation of at least one of said at least two
displays, and, in response to the activation of said at least one display, to
refresh the graphical user interface and 25 dynamically change the layout

of the graphical user interface for said%at least one display according to

the characteristics of said at least one display activated. 30 3515 25. A
computer program product for a device having at least two displays having
differ@t.chhmctigigtes incetatiimgoteaatiaitiner 1 4ndurigrephicatpsizing PDA
interface fgr, afilsasiidyo displays, said computer program product being

stored on a computer readable 5 media and comprising computer

readable instructions configured to, in response to an activation of at least

one o22aif agkaphingd displaysiediacsh floe gadpleastudacindigptayandaving

dynamicaliyreianahibiaagpitioktive @rapideald eRidABRSE febafiiging:
least one display.on the baS|sT, of the charactergstlcsﬂff sa[%?i Ifaﬁt 10,{ isti
disma%?gﬁﬁﬁfﬁ{b%mg??ﬁe%smg@&g; GRS gcteristics
clamatseastrinecoriridmy toag dwe rdiaRiBrsinBtieaRNRsCIfi@attivation
reegig@idnterieaiitrone silishasjivalisrefrsaitkat inarbing disels & Capable
T r.p, t f . I
e C e B v ey St the
theBRithQérikiR s YeRlical 18880 MRtaNpRS .ty 28aithatdraniiepne display
prageondinglte saidatma tiarigiic 2 4f whideat |saist aieadiapiaydispiaated.
has a viewing area of a size different
23.The graphical user interface according to claim 22, wherein the
information concerns about the size of said at ieast one display
activated.

24.A computer program product for a device having at least two
displays having different characteristics in relation to each other,
and a graphical user interface for at least two displays, said
computer program product being stored on a computer readable
media and comprising computer readable instructions configured
to receive information on an activation of at least one of said at
least two displays, and, in response to the activation of said at
least one display, to refresh the graphical user interface and
dynamically change the layout of the graphical user interface for
said at least one display according to the characteristics of said
at least one display activated.
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from at least one other of said at least two displays. 29. The computer
program product according to claim 25, wherein 25 said characteristics

relate to at least one of the following dispg.ay features: size, shape,
presentation capabilities, interaction capabilities. 30. The computer

program product according to claim 24, further 30 comprising computer
readable instructions configured to present said graphical user interface

on aRfRalt teorgfutsd arterstnwproitiptayko3s device having at least two

displays having different characteristics in relation to each other,
and a graphical user inferface for at least two displays, said
computer program product being stored on a computer readable
media and comprising computer readable instructions configured
to, in response {o an activation of at least one of said at least two
displays, refresh the graphical user interface and dynamically
change the layout of the graphical user interface for said at least
one display on the basis of the characteristics of said at least
one display activated.

26. The computer program product according to claim 28, further
comprising computer readable instructions configured to receive
information on said activation of said at least one display.

27. The computer program product according to claim 25, further
comprising computer readable instructions configured to receive
information about the characteristics of said at least one display.

28. The computer program product according o claim 24, wherein
said at least one display has a viewing area of a size differant
from at least one other of said at ieast two displays.

29. The computer program product according to claim 25, wherein
said characteristics relate {o at least one of the following display
features: size, shape, presentation capabilities, interaction
capabilities.

30. The computer program product according to claim 24, further
comprising compuier readable instructions configured to present
said graphical user interface on at least two of said at least two
displays.



