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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
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
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 GUI is instantiated by the scalable application. This
intermediate representation may be dynamically customized by the
customizing module based on the capabilities of the target device



internedi ate representati on may be dynam cally
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The display system comprises at least two displays and a graphical
user interface for said displays, said system comprising means for
activating said displays, whereby in response to an activation of at

25 least one of said at least two displays the graphical user interface is
capable of refreshing itself for said activated display according to
characteristics of said activated display.

The device with at least two displays, comprises a graphical user
30 interface for said at least two displays, said device comprising means
for activating said displays, whereby in response to an activation of at
least one of said at least two displays the graphical user interface is
capable of refreshing itself for said activated display according to
characteristics of said activated display.
35
The graphical user interface for a display, comprises controlling means
for receiving information about characteristics of a display in response



characteristics of said activated display. The
graphi cal user interface for a display, conprises
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20 This is advantageous especially when the displays are within one
device, but the invention can be applied also with two different
displaying devices.

Description of the Drawings

25
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

30
Figure 1a,b illustrate an example of a device utilizing the present

invention,

Figure 2  illustrates a block chart example of a structure of the
35 device,

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



Figure 2 illustrates a block chart exanple of a
structure of the device, Figure 3a-c illustrate
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illustrate exanpl es of desk application user interface
views, Figure 5a-c illustrate exanple of imaging
application user interface views, and Figure 6

illustrates exanple of a cal endar application U
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"PDA (Perso i gi tal Assistant) display” is used for
descri bi ng gﬂkwgd%ntogcreen and "phone di splay" is used

for describing "narrow' screen. It is obvious that
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di spl ays are conpared to each other, and therefore the
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situations also some other characteristics may raise

the need for user interface adjusting. For exanple
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to be used in the phone display and therefore in this
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| VEREORM thay "Wave SRR si2BstRedifferent 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 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
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
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ta trans
Th@ecessarlly need to have their own processors, it |s also p033|ble 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 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.

30
The communication within the device 200, between the processing
units 201a, 201b is implemented via internal bus 210. The hardware
user interfaces Ul1, UI2 comprise at least displays 130, 150 and
inputting means, such as keypad 140, 170. The hardware user

35 interface Ul1, UI2 may also comprise audio means 207a, 207b, such
as loudspeaker and microphone.
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processing units 201 a, 201 b is inplenented via
internal bus 2 10. The hardware user interfaces UM

U 2 conprise at |east displays 130, 150 and i nputting
neans such as keypad 140, 1706 The hardware user
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opposite sides of said device may occur by detecting which of the two
sides is turned to the user.

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
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 GUI software.

This kind of GUI can be adjusted between the phone display and the
PDA display. The GUI applications are processed in different ways



opposite sides of said device may occur by detecting
whi ch of the two sides is turned to the user. Due to
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SRR Lo, RirolHing’ dher | SHERBRS PRe tgpp v BBRodisplay s
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be able to cope wth variable screen sizes in S60 U
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20 | SapplichtH,fRaVeiddta (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



Applications that have a single colum list view, e.qg.
a tel ephone application, have data (e.g. text,
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col ums. According to the size and capabilities of the
di spl ay, the nunber or anmount of the colums to be
shown i s decided. For exanple (figure 3a) in phone
di splay ( 130) one columm is s8own and in PDA display
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Si ﬁUPB@ﬁ?, Wethok stylpsiieert il andithere s sagsr avaigble on the
magpwingeaesa, uths dr drameseitk edampidvideli e ashortcuts (530 in

PoROGETEE} i b acd SPLey 196 (han T possible
recorder szmd | mages are typi cal PDA applications that
20 { N OSHPABTRRLIERRGE s sl A ORREIGRTERRS 1/ ducn an
t hapelicatiis warerely the sontertkd thel otbar mgne 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.



manner: the application can add application specific
graphics (520) and/or status information to the enpty
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utilized at all as in Fig. 5a or if the device concept
supports a pen or stylus input U and there is space
avai |l able on the viewng area, the U franework can
provi de pen shortcuts (530 in Qigure 5¢c) to the enpty
space. A dual pane application, such as cal endar
ap | ication, refers to such an application wherein the
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han a non nctions as with current S60,
except that it automatically notifies the day view
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the focus is rmved to right hand side pane, it

f Ut hh@gtscases Nt Mhp¥mentation 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
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
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 still can be seen well on the display in question. It should be also
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.



di splay. It does not necessarily need to be aware of
the left hand side pane at all. If the user interface
wW@weOpR28( r esol uti on and screen form factor) sPEPBRIE/050026

dual pane node, application views should normally be

able to locate thenselves to either of the panes and

update their content on-request. Views should normally

also be abl e to pr esent (gramehaIIy) whet her they are
"in-focus" or "out-of-focus" (also GU franmework can

handl e this). Dialog |ayout (List pane), that can be
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pr trtloirstheeslaiingt i on t he graphical user interface is
adj usted to displays according to the characteristics
of the display in question. However, anyone skilled in
the art will appreciate that the adjusting is not

{15 desired every time. For exanple, text docunents (e.g.
fax) or web pages may be better presented on every
di splay in such a size that they still can be seen
well on the display in question. It should be al so
noticed that in this description the adjusting is
targeted to the width of the user interface. However,
this is not always the case. In sonme situations other
adjusting directions can be used as well.In the
previ ous description the device conprises two
di spl ays. However



it is possible to utilize the invention with nore than
two displays, e.g. when the device running the user

WO pivenfase software is connected to sonme ot herPCT/FI2006/050026
di spl ayi ng device, e.g. personal conputer and hence
formng a display system The need for activating the
auxiliary display can be detected when the connection
bet ween the auxiliary display Hnd the device is
f opigthg-By understanding the nature of the previous
ex anpﬁ%s, it wll be appreciated that variations and
nodi fi cati ons of them are possible w thout departing

from{ ha EIR6d 9br aagﬁrﬁg argrgbhtdzﬂ sy entdrifterforsatt least two
forthlatheca ; for adj
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5 wher ei nsaid ratsdeast two adisptays atieongephitall essr cmnterface is
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accor di afsaid attivatedadisplaycs of said activated
di splay. 2. The nethod according to claim1, wherein

t he qgraphical user interface is . infornmed about the
char et éNesMethogdr acePing toegRimyle Wherelnt ke graphical user

10 di spl ay|nt§rfaﬂ:'ée|sﬁﬁ¢fbﬂﬁeacéﬁbdt nbet ShararteRisticsvdersdid at least
t he graEhlcaHegﬁ cJéntlerface is informed about the

char act 8PS SR'#@Yat | east one activated di spl ay
by said activated display. 4. The nethod according to

| 1 . . i .
it oried S Bl ora pate &l Yor Baitt 3, WIS cRaphical user
one of tHerfaeel l@\Mnfgrraegipabwt éheeharasionstiengbesaid at least
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The nethod according’t In"said
graphlcal user interface is adjusted within one device

havi ng Twe mahbdyécccﬁdlﬁ@étor@bhﬂm adwrdimgaid grhphival user
1. wher er{tgrfgg sgnt%o meoaabgu{s characteristics relating to at least one
of the following display feature: size, shape, presentation

20 capabilities, interaction capabilities.

5. The method according to claim 1, wherein said graphical user
interface is adjusted within one device having two displays.

25 6. The method according to claim 1, wherein said graphical user
interface is adjusted within one device having two displays of
different sizes.

7. The method according to claim 1, wherein in response to the
30 activation of at least one of the at least two displays, at least one
other of the at least two displays is deactivated.

8. The method according to claim 1, wherein the graphical user
interface is also presented on at least one other of the at least
35 two displays.



interface is adjusted within one device having two
di spl ays of different sizes. 7. The nethod accordi ng
WO 2006/0Zi281 1, wherein in response to the acti vaPCDRI20G6/050026
at | east one of the at |east two displays, at |east
one other of the at least two displays is deactivated.
8. The nethod according to claim1, wherein the
graphi cal user interface is alkh presented on at |east
one other of the at least two displays.9. The nethod
according to claim1, wherein said graphical user ,
i nt er&az,rgei gethedr aseordingittogslapnal, néwsein said graphical user

di spl ayjrtbAacand frérméacatssut displdy ?eﬁéhﬂ%,&%ﬂa@i 8iZe and
to cl a|F11 fé\E/\Flgereln user interface franmework and an
appl i cal9"8hf¥dPbngi ng to said graphical user interface

5 are infornmed about display resolution, display size

cori vl ol SRy RERngtas, ﬁﬂg?hﬂﬁ%ﬁﬁi UWer interface

wher ﬁ@ nframawerk ratneir aacapphxpatlcfvath ngiegotayisaid graphiaal user
|1 C | . : nQa:

Il caliotagh A8 oS iR AISBREEafich [displa} 8o and

Toast t iasTfadibpy BRAIICIEEORE heplaydieiNgagtivatet f or

10 sai d di spl ays, said system conprising neans for
activati sai d di spl ays ereby in response to an .
ot Vil B oethos cBeidiiind'dp Sler ot FRBEBNT 3, LSt interface
di spl ayappheatimpliet@hgingerta nsaid ageapticakpabée aifterface is
refreshi I RO Sal t,] . dissnl ay accordi ng
to char gégg%ér;lﬁ%(?bggegplﬁpg tggtéld\,@[%glogﬂ@&eay. 13. The

di fspl ay system according to claim12, being capable of
1S Rar I8, SRR CSIeEn OMERRGL o) g dieplre and o
act i vat geaphigal gger iteripes f%ﬂ/%@'@lﬁ"ﬁg rsdlsﬁﬁ ggst@na,c,gmpnsmg
12, whenmans #od aativhtingtsaid displays, whereby in response to an
activation of at least one of said at least two displays the
graphical user interface is capable of refreshing itself for said
20 activated display according to characteristics of said activated

display.

13. The display system according to claim 12, being capable of
informing said user interface about the characteristics of at least
25 one display being activated.

14. The display system according to claim 12, wherein said at least
one display being activated is capable of informing said user
interface about the characteristics of said display.

30

15. The display system according to claim 12, wherein said at least

two displays have viewing areas of different sizes.

16. The display system according to claim 12, wherein said

35 characteristics relate to at least one of the following display

features: size, shape, presentation capabilities, interaction
capabilities.



one di splay being activated is capable of informng

said user interface about the characteristics of said
waele@plozazsl 15. The di spl ay system accordi ng to BPCHFINGAS0026

wherein said at | east two displays have view ng areas

of different sizes. 16. The display system according

to claim 12, wherein said characteristics relate to at

| east one of the follow ng disiday features: size,

shape, presentation capabilities, interaction

capabilities.17. The display systemaccording to claim

12, bei-nghefisplay sysianasanteneing aiod ClabHi% abeingecapable of

i nterfaprosdrtthPsaid dipHicanaser Naterfices allso abn ! g8%dast one
two dis ka S. . 'Iige di spl stem according to
claim1 ,h%eq)fnﬁa'grq ﬁ@%tdt"Y%aggFi%lés-devi ce. 19. A device
Swith at | east two displays, said device conprising a
raphj Lot e_f i d_ar tea -
O eprie St tpial HisBP APl eakialir 52, bifhg, amanged into
sai d di opeasviC&herein in response to an activation of

at least one of said at |east two displays the
graphi cal user interface is capable of refreshing

i t sel¥9-ArdedeeR \%(Ehi@/ta{&?eﬁtoﬁ“é(bldé%léb!@oﬁéid@@éce comprising a
10 char act grasticasusér predass for shiedatiesrt o dHéblayBesaid device
devi ce according to cl ai Fn 19, .bei .n%f Z%a%gblﬁﬁ olf herein i
i nf or mi AYTRLISNG r JRRIS, TQfs ACH VA affel'dyRe Wherein in
char act mpsgEansess tofamtadteationoné ati lastyomeiofgsaid at least two
activat hdh | of. 4 o..cl.ai , :
Sher o) nOBPIAYS, thpoGraSar JREEPifofob st LBBRIE of, refreshing
capabl eitselfifor csaidngctivaiedy digmay shceryeiing rioeehacacteristics of
15 about tggiocgéﬁ\pé{bgrd@#)jaryg of said display. 22. The
d

evice according to clarm19, wherein said at |east
two di splays have viewi ng areas of different sizes.

23. Pk Teyidwvies cgodrding o dlainm 119, beiney eapabhd &f informing
charact &hid° E:)'ré:ﬁhical user interface about the characteristics of at least
one display being activated.
20
21. The device according to claim 19, wherein said at least one
display being activated is capable of informing said graphical
user interface about the characteristics of said display.

25 22. The device according to claim 19, wherein said at least two
displays have viewing areas of different sizes.

23. The device according to claim 19, wherein said characteristics
relate to at least one of the following display features: size,
30 shape, presentation capabilities, interaction capabilities.

24. The device according to claim 19, being capable of presenting
said graphical user interface also on at least one other of said at
least two displays.

35

25. The device according to claim 19, comprising means for

communication.



relate to at |east one of the follow ng display
features: size, shape, presentation capabilities,

WO pioe0Z2si on capabilities. 24. The devi ce accoPdi/RBOG6H50026
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claim 19, being capable of presenting said graphical

user interface also on at |east one other of said at

| east two displays. 25. The device according to claim

19, conprising neans for conmi cation.26. The device
according to claim19, conprising PDA functionality.

27. AGSgraphl cal user interface for a display

conprdGi Hie eeniGeoaceorgling o slaiagy 19e@@mnrt$¢ng ilﬁEM\ eneienality.
about characteristics of a display in response to an
activagipn of said displa erein.the contro

rreanga}ar'g Faphial lb?”a@ﬁ%é??é&%zﬁ @'ﬂﬁ“éﬁhu%’g‘mﬁ@g controlling
i nt er f apweaws fordiecgiving $safioimationeabent sharaetéistiss df a display

ccor ai y sHRRE 07 i aPhRRUT oo (58 bRl Fherein the

concer nsoatsoliing heans aref capablei eblagiustirg saichgsapbical user
pf ogr a”]rﬂéﬁ%ét afc%rcﬂ | $8! §éihﬁgcﬁ’£r‘éb&§n§i@é' riga%gld activated

ast two displays and a graphi cal user 1 nter

sald co @Y. program product conprising conputer
readabl e instructions configured to receive
|nfor on_on.,an activatign of at |east one of
T ThEnaRrgRCGser ThatRes adiail to Wit 27 Wherein the

act i vat irdormatieaiabrtiesps apoud the fsizs bf thtedlsﬁmy
interface for said activated display according to

characteristics of said activated displ aly. . . .
29.A computer program product for a displaying device having at

least two displays and a graphical user interface, said computer
program product 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 display to refresh the user interface for said activated
display according to characteristics of said activated display.



