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| nventi on: Comput er, display device setting nmethod, and program 2.
«Clainms: 1. A conputer apparatus enabling plural types of display devices to
be connected, said conputer apparatus conprising: a profile creation neans
for creating, for each display device, a profile i ncI udi ng iﬂ’w wmmmmm
set for controlling said display device; a profile storage

storing said profile created by said profile creation neans; andisasssetting
means for setting the infornatigpachi®icaeibnol |ing said display devi ce on
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1. Title of the Invention:

Computer, display device setting method, and program

2. Claims:

1. A computer apparatus enabling plural types of display

devices to be connected, said computer apparatus comprising:

a profile creation means for creating, for each display device,
a profile including an information set for controlling said

display device;

a profile storage means for storing said profile created by

said profile creation means; and

a setting means for setting the information for controlling
said display device on said computer apparatus based on said
profile by invoking said profile stored in said profile storage

means in response to a predetermined operation by a user.

2. The computer apparatus according to Claim 1, further
comprising a profile list display means for displaying a list
of profiles stored in said profile storage means in response to

said operation by the user, wherein said setting means sets



means in response to a predeterm ned operation by a IR®r20Q2-d022 edPPut er
apparatus according to daim1l, further conprising a profile list display
.means for displaying a list of profiles stored in said profile storage
means in response to said operation by the user) wherein said setting neans
sets - 1 JP9-2002-0032-JP1 said information for controlling said display
devi ce on the conputer apparatus, based on said profile displayed on said
profile list display means and sel ected by the user. 3. The conputer

appargd yg §&§8£Qé990£Ofglabgh@roﬂﬁﬁﬁ&'Qa?é'é19£9£&'8e9£8@tbﬂntHEa”S creates
said profile enploying arbitrary nane by the user, wherein said profile

list g} '@¥r”§§ﬁ§r9£é§'a%ésé&'gn'ééideﬁP§E¥i89d§§b9%9é8' bhagy;game. 4. The

conputer apparatus according to erein sal nfor mation incl udes

any off,P{1LesPktt §98p159! REaflEPLAa®Bd1ected by the user.

3. The computer apparatus according to Claim 2, wherein said
profile creation means creates said profile employing arbitrary
name by the user, wherein said profile list display means

displays said list employing said arbitrary name.

4. The computer apparatus according to Claim 1, wherein said
information includes any one of resolution, color depth and

refresh rate of the display device.

5. The computer apparatus according to Claim 1, wherein said
profile creation means creates the setting information
regarding a screen saver function and/or a power management

function.
6. A computer apparatus comprising:

a video controller having a plurality of display device

controllers;

a memory for storing the setting information of a plurality of

display devices as the profiles corresponding to said plurality



refresh rate of the display device. 5. The conput er JHgpareiaD Bcc-arrdi ng to
Caim1l, wherein said profile creation neans creates the setting
.information regarding a screen saver function and/or a power managenent
function. 6. A conputer apparatus conprising: a video controller having a
plurality of display device controllers; a nenory for storing the setting

i nformation of a plurality of display devices as the profiles correspondi ng
to said plurality - 2 JP9-2002-0032-JP1 of display devices, said display

devi ¢os DRI £ URPLIES, 10 S01 dh b LRl ddvi s BhSpl@Yedavdcesgont rol | ers and

havi ng different characteristics; and a control unit for controlling said
Vi decba‘:i%tﬂﬂh.laelrilgﬂs@p #splay device controllers and having

different characteristics; and

a control unit for controlling said video controller based on
said setting information included in a profile by invoking said
profile from said memory in accordance with a designation from

a user;

wherein said video controller sets different synchronizing
frequencies to said plurality of display device controllers
based on said setting information when displaying images on

said plurality of display devices simultaneously.

7. The computer apparatus according to Claim 6, wherein said
video controller comprises a first display device controller
and a second display device controller, and said profile stored
in said memory includes the information for making any one of a
display device connected to said first display device
controller and a display device connected to said second

display device controller a primary display device.

8. The computer apparatus according to Claim 6, wherein said
setting information stored as said profile in said memory

includes the information of resolution and color depth set on



said setting information included in a profile by iniBkih@03a0eBprorll e
fromsaid nenory in accordance with a designation froma user; wherein said
.video controller sets different synchronizing frequencies to said plurality
of display device controllers based on said setting informati on when

di splaying i mages on said plurality of display devices sinmultaneously. 7.
The conputer apparatus according to Caim6, wherein said video controller
conprises a first display device controller and a second di splay device
controhdrrai@ptagahdypeefile stored in said nmenory includes the information
for maki ng any one of a display device connected to said first display
device controller and a display device connected to said second di spl ay
device controller a prinmary display device. 8. The conputer apparatus

accor?h Nork @ &ﬁbﬁﬁ‘;@r X‘Bﬁéf&@ﬁ%@cé?&ih&gtb”(f:PémtGonwﬁéPé%q 8sigaid

profile in said nenory Tncludes the I nformation of resolution and col or
depthsé€£188 1n§ormatlon stored as said profile in said memory

includes the information regarding a power management timer
function and a screen saver function set on each display

device.
10. A display device setting method comprising the steps of:

creating the setting information on each of a plurality of

display devices to be connectable to a computer apparatus;

storing said created setting information as a profile for each

display device;
accepting a designation of said profile from a user; and

invoking a specific profile based on said designation, and
setting up a corresponding display device based on said

profile.

11. The display device setting method according tec Claim 10,
further comprising a step of displaying a list of said profiles

stored upon pushing down of a hot key by the user, wherein said



JP9- 2002- 0032- JP1 each display device. 9. The conput®r9 appaz at w32 aredr di ng
to Cdaim6, wherein said setting information stored as said profile in said
.nenory includes the information regarding a power nanagenent tinmer function
and a screen saver function set on each display device. 10. A display
device setting nethod conprising the steps of: creating the setting

I nformati on on each of a plurality of display devices to be connectable to
a conputer apparatus; storing said created setting information as a profile

for e@@@pdéﬁpé@aeg@yﬁgeth@casgigﬂgtﬁoﬁeéfggaia0$r9£1§@'éom§9igé§ froma
user; and invoking a specific profile based on said designation, and

settIQgca§t9n§0£ﬁ58@999¢ﬂgt95&p&ﬁysggalﬁfoPﬁfsdbpntﬁélng£O%£bﬁ

among the profiles displayed in said list.

12. A display device setting method for use with a computer
apparatus to display an image on a first display device and an
external second display device connected to said computer

apparatus, comprising the steps of:

selecting any one of said first display device and said second

display device as a primary display device;

inputting the setting information in said first display device

and/or sald second display device; and

storing a profile including the information indicating that
said primary display device is selected, together with said
input setting information.

13. The display deviqe setting method according to Claim 12,
further comprising a step of selecting a screen saver off
and/or a power management timer off for said first display

device and/or said second display device.

14. A program for a computer apparatus enabling a first display

device and an external second display device to be connected,



11. The display device setting nethod according to Gm9ndd:-dosd - herl
conprising a step of displaying a list of said profiles stored upon pushing
.down of a hot key by the user, wherein said - 4 JP9-2002-0032- JP1 step
of accepting the designation of said profile conprises accepting the
designation of said profile by the user fromanong the profiles displayed
insaid list. 12. A display device setting nethod for use with a conputer
apparatus to display an inage on a first display device and an external

secongl, dy deviShRo£pansst ed to said conputer apparatus, conprising the
st eps of:%géﬁ%gtindﬁg%y onégof said first display device and said second

di splay device as a primary display device; inputting the setting
information in said first display device and/or said second display device;

and a creation function of creating the display setting information

on said second display device;

a storage function of storing said created display setting

information as a profile on a predetermined storage device;

a designation recognition function of recognizing a designation

of said profile from a user; and

a setting function of invoking said profile based on the
recognition of said designation recognition function, and
making the settings of a display on said second display device

based on said profile.

15. The program according to Claim 14, wherein said designation
recognition function comprises displaying a list including the
names of said profiles upon pushing down of a hot key by the
user, and recognizing the designation of said profile made by

the user employing said list.

16. A program for a computer apparatus enabling a first display
device and an external second display device to be connected,

said program comprising:



storing a profile including the information indicatingg -Rloa -9ai3e -gelmar y

di splay device is selected, together with said input setting information.
.13. The display device setting nmethod according to Claim12, further
conprising a step of selecting a screen saver off and/or a power nanagenent
timer off for said first display device and/or said second display device.
14. A program for a conputer apparatus enabling a first display device and
an external second display device to be connected, - 5 JP9-2002-0032- JP1
said program conprising: a creation function of creating the display
setting informati on on said second display device; a storage function of

stor ian@)ﬂffdaciaﬁrs%actt%qlgdi?q@pqw%&qdrﬁfo@ AL AR dHLT I 1€ on a
pr edet erm ned stor age devi ce;
information for selecting any one of said first display device

and said second display device as a primary display device;

a setting information display function of displaying the
information for inputting the setting information on said first

display device and/or said second display device; and

a storage function of storing an input of a user based on the
information displayed with said primary setting display

function and said setting information display function.

17. The program according to Claim 16, wherein said setting
information display function displays the information for
inputting the setting information of any one of resolution,
color depth and refresh rate, and said storage function stores

said input as the profile.

3. Detailed Description of the Invention:

[Field of the invention]

The present invention relates to a computer apparatus such as a
personal computer of notebook type (notebook PC), and more
particularly to a computer apparatus capable of connecting a
display device.



a designation recognition function of recognizing a Je%$t2Ne2 003 2fIRAI d
profile froma user; and a setting function of invoking said profile based
.on the recognition of said designation recognition function, and nmaking the
settings of a display on said second display device based on said profile.
15. The program according to C aim 14) wherein said designation recognition
function conprises displaying a list including the nanes of said profiles
upon pushing down of a hot key by the user, and recogni zing the designation
of said profile nade by the user enploying said list. 16. A programfor a
conputer ar at us abling a first display device and an external second
displL@aﬁggfggn%oaﬁg?connected, said programconprising: - 6
JP9-2002-0032-JP1 a primary setting display function of displaying the
i nf orgghl on ff opnsel /aid % ANy repeegtbneaid by rat sispbay; devhpacand said
second dlsglay devi ce as %)prlnarx dis qu devi ce;

notebook” type (notebook PC ar ble to

device such as a television (TV) projector or an external

connect a display

extension CRT. For example, employing a notebook PC, the same
image is displayed on a liquid crystal display (LCD) equipped
for itself or an external display, or the image is displayed on
a multi-display consisting of a plurality of displays.
Conventionally, various proposals have been made for such image
display using a plurality of displays. For example, taking a
presentation as an example, a computer screen is directly
displayed using a projector (a projection type display for
projecting onto the screen).

Herein, to enable a display device connected to the computer to
be operative, it is required for the user to perform a complex
setting operation. When a CRT display 1is connected to the
notebook PC, the video signal must Dbe output under the
conditions adapted to the external CRT connected as well as the
liquid crystal display (LCD) contained in the notebook PC. The
user needs to set different synchronous frequencies to two CRT
controllers (CRTC) for the LCD and external CRT in a
synchronous mode of synchronizing the display, for example.
Also, when a large disk top 1is constructed employing the LCD
and the external CRT in a multi-monitor mode, for example, it
is required to make various different settings such as
horizontal and vertical synchronizing frequencies, resolution
and number of colors for the LCD and the external CRT, in which
these complex settings must be made every time the external CRT
is connected.

Also, when the screen display for presentation is realized on
this multi-monitor, for example, when the presentation is made
employing the external display connected to the notebook PC, it
is often desired to display only an image different from the
image displayved on the LCD of the notebook PC such as an image



a setting information display function of displayi nggpbe2nnbenoati-orif or

I nputting the setting information on said first display device and/or said
.second display device; and a storage function of storing an input of a user
based on the information displayed with said primary setting display
function and said setting information display function. 17. The program
according to Claim 16, wherein said setting information display function

di splays the information for inputting the setting information of any one
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management function.

The present invention has been achieved to solve the
above-mentioned technical problems, and it is an object of the
invention to simply set up the configuration regarding a
display function for a display device connected to the computer

apparatus.

Also, it is another object of the invention to simply switch
between the settings of the display device making up a
multi-monitor in constructing the multi-monitor.

[Summary of the invention]

In order to accomplish the above object, this invention
provides a computer apparatus enabling a first display device
and an external second display device to be connected, the
computer apparatus comprising a profile creation means for
creating, as a profile, the setting information for the second
display device that is different from the setting information
for the first display device, a profile storage means for
storing the profile created by the profile creation means, a
profile list display means for displaying a 1list of profiles
stored in the profile storage means upon pushing down of a hot
key so as to allow a user to select the profile, and a setting
means for setting the information for the second display device
by invoking the profile stored in the profile storage means
.based on the profile displayed on the profile 1list display
means and selected by the user, for example, upon pushing down
of a hot key. The profile creation means can create the
profile including the setting information of the first display
device. That 1is, different setting information or common
setting information for the first display device and the second



[ Background art] Some of the conputers represented hyP%- @02 0h@3d 2 cobput er
of not ebook type (notebook PC) are able to connect a display device such as
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enpl oyi ng a not ebook PC) the same inmage is displayed on a |iquid crystal

di splay (LCD) equipped for itself or an external display, or the inmage is
di splayed on a nulti-display consisting of a plurality of displays.
Conventional ly, various proposals have been nade for such inmage display
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In essence) the invention provides a conputer apparalk%-20abt 0032 pret al
types of display devices to be connected, the conputer apparatus conprising
.a profile creation neans for creating, for each di spl ay device, a profile
including an information set for controlling the display device, a profile
storage neans for storing the profile created by the profile creation
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di spl ay device on the conputer apparatus based on the profile by invoking
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sel ec‘?%{nlggé{t‘l%gon‘ggofe&{ c%o(?"rpsut i sg’l% &et\?t ce ang'p%h%‘ s co%d gl gBI adeew ce
as a peleakingi s’lab’ayoreﬁevpée the sfe?psbf digpdeyi meviee sandi fdie nderemdi on in

t he fatelt)lﬁlysaéameabce prdmar vt [ spaceNd diidd , ah ct@d/ézceof ans;t@@tpftg

stori ile.i cIu thei

i cae ngBERRST AEEPIREAY i Uh 55° JEOF BB FL DIAYe 8T oA wF T ¢ he

i nput sseend ngisploynedévivea ot epted of| edtamigian scweefidaveinoifidbmal/ or a
power managenent tinmer off for the first display device and/or the second
di splay device, and a step of storing the information sel ected screen saver
of f and/or power managenent tinmer oftlin the profile. Mreover, the

i nvention may be grasped as a programthat is executed on the conputer.
That is, the program of the invention enables a conputer apparatus enabling
a first display device and an external second display device to be

connect ed to perform a creatl on functl on of creatl ng the d| spl ay settl ng

o o o o, o o o, -



- 12 JP9-2002-0032-JP1 A way of providing these poegrame2rag3Redphir ough
the use of the recording nediumthat stores a program executed by the
.conputer to be readable by the conputer. Exanples of the recording medi um
include a floppy disk, a CD-ROM nedium and so on. A programis read by a
floppy disk drive (FDD) or a CD-ROM reader, stored. in a flash ROM and
executed by the conputer. Also, these prograns may be distributed via a
network by a programtransm ssion apparatus to the notebook computer. This

progr amet rlaimr@selcah apRal 8k USng oM tSegh & B?E.rmwypm\eﬂ%q, | fledi SETYEr ON
t he hos?Ii Sld '%’I ng t he %ogr r@) and g amt nsni.ssi on means for
provi §EAGCEE pr ggrea v ha ([?[evwlr UG G PeEkARBI &7 F@&\}éjrn vihefitERe
conpubér Sleéeprtowgd@d Stco-"etdne susoneff 4hé/ er ogr posenapabegiemshal kédekn t he
conpubek. EBFefigrd e@ﬁgteodaﬂ@aiah{Thfeﬂr@eseaha'/e\fenéwn g@ddndoedéssﬁaybed

bel ow.in.detail jn connection w di nents, as own In

acconfP&NyFhg i hgSLepi Qﬂfresrio¥%n% Gh&gridh RGP t Bel ‘F‘I%F%IQ\/aFéreen

conf i gavatri o fohind/oanmpotver spateemeacontdivey od ft Hns téwrbediofent.. Herein, an
external CRT display 30 as a second display device is connected to a

not ebook PC (personal conmputer of not ebook type) 10 that is a conputer. The
not eb¥BKePELTO A ehdRertipRguray 1bes HorsrREd y aEqd ppEQIRARMh Hhat qiiFd
cryst akedusphiay ol CBhe20 caspatkirr.st dirtplkay idevi éhe Apspgitram obft hehe

not ebaalebts b0 el %e&acé@%ééw RLALES SPa01 S 0 e LPeaduBaL

system and executes an prograns_ runn under e co
of th&e¥iceaRdd M SIESMeer sqIRRd liﬁ%ﬁYa‘Fﬁé‘}l‘ae n‘é?rog9 EanWﬁFeﬁ ke a
WL| t ablke foRnOry, dizetiam afupading asfa chrena tieadi ﬂﬂea!’dl@ﬁgﬁw_\ll eatﬁﬁﬁgr am of
t he r 0 roc

exoout sy rneRtoR, W B ahd M dlildd M lEe PLorEparade BhBePLoh Bt 15
whi chsterangy h@amaée@f el Ry teRC YA i afier aelatpbyefylaigh
Spgteﬁa a@ﬂ'eﬁte&léd‘aﬁdxleﬁeg sh:)bﬁd-t{é’lJP SdE@Ozicidzogg-ta(F))ndeQ§gn£@ioﬁxa!ﬁ"§bagn&td6hat bus
Wi [ mum oper ati on
fr equiles tepiabh B Shreda g o L 0 bl Rt e ok} A Par CPETE BRRS)

VB/ se¥PER %m%eéowﬁh@%xécm¢bnksh’od%arr§ ofsetheagpy Ilchsm:llﬂjdkg vari ous
5| ndsaealdhalv:eb& o wpergtonm é herbar dﬂ@r@s@fr tuhﬂ.n@S el pest phenal a

evic [ rograns .direct SpPEgi appl.ications

fi rnw%%e §B§ ﬁ}réﬁ&&( Bgs?c Il%’pu%ﬁnte? Oh% p? EeAIO\Igaladc‘eo con?ro?ﬁ

i s colfeerBdtiont pd Pde pigsiRathnn WW%WTF ofveetianpraedssaking

drawi Rgei BetrUaGisOR f r0MildiA 3Ponl lsher §é€5nd hei PpOEEsaedi deavhBed on
instrggx%i gg_l a@g;drawing information into a video nemory (not shown), and

r eads 8ravv| ng information fromthe video nenory to output draw ng data
to a display. The video controller 14 of this enbodi nent conprises a first
CRT cankbol ltte (GNEGthonl pridii dintd obtddigarh hﬁoﬁxéeﬁaﬁbuggf dppplayus0 and

a sec cqonts.ol ler ntrolll uid.c tal

di spl gggﬁﬁﬂl & flr ¥ %£%:ﬁs-?ycéﬁ¥r18fal P17 ot colq?rolf ‘g é H%\Féfa?’sk

dri vedeMBOP 1‘83that qoslmte@@ er hae PrOgIrGEM ueirabl tngonhecteamrwtehetPCl bus
13. TbertleDml& sb@margr ofdiey i Bhepealy tRureactobli sl aylwafﬁlg weheh is a
feature ? %tl L€ odlgg{lect;rrt;e exter nal Skorage I’llstt syck EeVHDQ 18 is
accomméa edin stora pace, cffed™d "Pedia bayl"r e?/ 3 “3: w thin
the maPrd Uy 8fcend ﬁ(}ts@ﬂ@o'k W&@e Ber aexanpm@rYTI@eS@%taé/r rF&fFVJsQQ)r age unit
nor makky tegyi ppﬁdfawabﬁoxexcldissm@w realnar&@anw tde an(&ﬂgﬂa%\ﬂgce gHeh as a
FDD orn@obat %4 ack 4N tthlns ods[ nent 9 |st r ov 1 d g ? pg for
monmentari Fy S tchi ngl’t(?utth c‘ﬁ ay %réw%% J(’ill%] M ? staf-4 §’B?a %0
conne&e€@lugirhe not@bwok REPLH orankt erpilreSRT disys ay(SQpChHOMZEhgt he

prOflE@ehﬂQﬁE?Nt ba thﬁedlsm&ax davispeals keeded bynapbtwaige ThecsMit ching
ets pI ay_.resol col or delggh and_synpchr oni

freq\tg\gﬁg? &&r P(?gﬁgﬁdl r‘?é‘ § esatcc’rFacﬁe}sJEWthPrf A HP TR p?%f??%ugt‘&feﬁ in

t he HDBet8 bmdedendhnngtheseinéormhtéommuddspieyele widbo tbetrpkimargd. As

one exappkak Vﬁﬁbié’!@ @B_ﬁc(i'l%lﬂ' aé(néotfH&d Ebecbhguid idst@lofli §pbpYag0 are
oper a%ed at the sagee m%llt e -

nction as t
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JP9-2002-0032-JP1 first CRT controller (CRTC-1) 15 an®H9theo3econhz- ORI
controller (CRTC-2) 16 of the video controller 14 are set at different
.synchroni zing frequencies to enabl e synchroni zati on of the display

i ndependently. For exanple) in this enbodinent, the profile has a favorite
nane (arbitrary designation) given by the user to register the setting
informati on of each display unit. In a creation process of profile, a
setting wizard is run to pronpt the user to select the required and m ni num

par angt ﬁé§ ber pkawam&h%es@f tp%gqqme@rtalyorbé Ctﬁﬂﬁlgi{ S@l@yuéé dpden by
pushi n [ aml e irmed that the

ifoit C

prof i fgc?ggggﬁbwgaﬁxf?h%bﬁth’&BF@ﬁ‘; 3 P IFTE |E‘é“?C§“reé£|1§¥ e'f%‘?i CHPRLLSY of i | e
i ncl utdes heherenflebimt ilein thgardomputée. set Exagples dvSplthe, mecotding
auxi | ha&YumnfiATRieon b@ﬂ@{;gyl allslkn t41ec19rﬁéﬂn§n%fd'1% wheD B6agh!, Ca'Ay

ed for present ti or erels a stop condition of a
screeﬁrg%ﬁa?‘ fifhcthis gya ?)OVE‘I’O na&éﬁt’-;‘nt Fhket i b"?‘PD)as Q% | B bEP M i bed
| at erre@derwa\stairadsi by tehefpashi IROM sahd ree@csit@rd the phef i tempuweéndi ng a
speci £i gof ungldan Bees§|§a§ydrw YeSPaRytL Poh EaS VLN HeldiBrilieWycal . vhen

a new car screen is enplo tinmes for sa es the car ftware
pr oceBEPAG2Bf tFﬁP§méﬁﬁ66Pn€rﬂpa\?&aitlusoet%e§]&?| Begeberbw eompyiied -2 i Ehis

di agrarogoamexphasmingivheapphtraane e:@mfplrglsreat i20mendryt b sowindadli iend, two
principal e 0kl g CRER ”%tdsehaéﬁdprs%'r%% ?%é@gm‘?o@%ﬂ nﬁ% L§n 2

di spl ay prof| e setting t prog ram40t wredto
creat Er"t‘ﬂ%mb?ﬁ?!‘emeéﬂﬁ R oPﬁ@Vliiéna Hbe KRXOIHRR cHFﬁg té“@rrp‘bﬁ'é‘mrlso

enabl fog ekampleent aMpreoveehi Mhenlhehdi sphdy tpirofid epdatraded Joptiye set up
by th Etéﬂéif—wa{’:ﬁeCB g?&ﬂ% g”ﬂetbﬁ sEQPiLgur gL QHEOI:O{??S cdLsplay selected
fromt epr0|le|s y nonentarily rnvo ng a list of

di splay profiles al ready creat ed, errpl oying a hot key. The hot key as used
her ei bpt&eféheedeymbsafimghen desi gnati ng a running program or calling an
add-in soft or a resident program for exanple, - 15 JP9-2002-0032- JP1
Fn+F7 key. The display profile setting/sw tching program 40 includes, as a
User TBEle PEesaTdseARaEnGAOD retlbr by zdegcrabpdsibehay (i adsstingimi zar d
for sebhnhegtite @iiygh ayhé nfembomtimemtsa £ esebal | O Bhieecd &¢ohddng Dydam c
Li nk & %ﬁéggz, and a Display Interface DLL 43, and as a Kernel Mde, a
Di spl ay er 44 and a Video BI OGS 45. The video BIOS 45 controls the

i nput/output of a display switching 46. One series of software fromthe

Pr eseni@ﬁi:en 1Diirs_eca OdihE)bkaﬂfZ s}h@vilhxg; wmm&&ﬁaﬂﬁ I&?hff(ilbmragiwht o353 ﬁ

proce voKi e profile and s ing up the display,device. e

Pr ese%?m]?l on é;‘\é%t?%'ﬁ Cor Ei h}s a(?—'Ith et | og’og SPSvi di n% the"uset”

i nt er PAERTRAL cFE’ﬁt Phﬁpiﬂﬁ §@t BEng E@fongurditsrRY rdefire i bh efnnerted spl ay
devi cecaa theepoafk | BC weﬁsf)hEIUS:%]lcfnpﬂt&IéfrordﬁS ﬁheeﬁ’dS@ﬁelﬁE(@El)Oflth}f}@f& orW]
W zargd_ 4 Ire S I ved as rofile en
savi ng t%e é%&f% thgmgéseg %E’EBQ ?hgar}t ?gﬁutton ﬂgcg vihiet her
or no‘?°¥‘ﬁ%1g¥o1eHPéPP§dad‘t31H1 | & i'/aﬂPéId Fﬁé’tséw Qllfmﬁapkﬂjéré%?%h P8 @énfarned

i n advhanee. dTdpl1&yeqdeniasion Director DLL 42 is a set of comon routines
for extracting the necessary information in performng the profile created
by the user, and naking the settings regarding the Display Interface DLL
43. T%eﬂf%ﬁ?‘a?fl hher patebprk 2% Plowodws igesald iGRY sia e eonenatdhors

rT ﬁqubaeﬂlranngaiﬂ fwﬂgo{réﬁa’ﬁﬁt by@gamo;aﬂdﬂeei@épi@é/ LA ke Qh@}@wlhﬂt erl 44.
e LV IS e .griver foc I.n set S, of t spl ay.
Al so)pftﬁ%g%nsdeﬁu (oS3 Bndé Fie BFOBFBAsP utq duﬂﬂé ‘S%%Jt %f

i nt er’rbrdsy §énd@¥@93&afe-‘é)mr§ndnﬂmoﬂhe 1gi, d(—:’du:@mt Asl | @r w4 tabie ammcvm.l i ng

the iaped/ ast pUtrefa@inighe rlias pt ey ﬁa\&a_«;ﬂgnen46xem@16hsrﬁx@gr%w teehi tige 46
i ndi catgs tlhe Jype o of Ql %I ay.( dev ce connected to the video c ttr ol ler 14.
The drspl ay 'd&Vi ca Hay BE5% ¥ Tkt 6P halV &R S sPiay P38 ERE™P| 3’&5 & Fystal

di spl &ye 20 exesn&drad tmqg‘?éaIWal nab8dy aof P@E ndPerdoher8l10, Cempan@nt nal TV
or a preée€dMiect) 1bus 13, which is a bus capable of making the data

transfer at relatively high speed, and standardized by such
specifications as, for example, a data bus width of 32 bits or
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JP9-2002-0032-JP1 The hot key switching conmponent 5Qrpacdoniesyoxs-dde User
Mode) a Hot key manager/On-screen utility 51 and a PM Driver Service 52,
.and as the Kernel Mdde, a PMDriver, Fn key notify handler 53, and an Fn
key ACPI control nmethod 54 that is the BIOS. The Fn key ACPI control nethod
54 accepts an event of function (Fn) key made from an input part 55 and
notifies it to the PMDriver, Fn key notify handler 53 that is the driver.
The Hot key manager/ On-screen utility 51 is the software resident on the

Menor g4 1ﬁlt§ﬂdapﬁ193(iﬂ§§ 8pHeaEibAt erb genB9Vb@g 33 wr}cfdxorseofm@rm&ﬁ@rl Iy
cal l'i g the d B gg onfi gur ation g#o e at ed beforehand by the
Preseht At o’ﬂulﬁ 8 YAPAPd AP 5% p]IUJSQn ﬁ?ﬁmOBf > ﬁeMﬁdtseI?ey otP§ he
not ebokc PG A1), pray mdinspl @fi nghet ©PUt Hel samﬂrmd@f vheibugquikicdy st

di spl @y; vOs f Forexawpl £ i dhe g ﬁgydwﬁéggdoe SCIREN, Hf| 'qgaap%ilexdalspl ays

a nang | j st of profiles greated beforehand e user on the screen, in
whi cHIVECHT of | | APRHIEAESR Ny { RECYERPS| s pﬁid§seé'd: a t APE softReFED a
nodul apwhi ¢del dheseandt isonf Dirmeator shkh 4% Bhes PNBBsiveridfmivicechit) the
PM Drgy&fenfn key notify handler 53, and the Fn key ACPl control nethod 54
are a rmdule of device driver and BIOS to notify an event of the key to the
Hot key manager/ On-screen utility 51 when the user pushes down the hot key
fromA heideputcqrartol3%er Upon ipusiimgediosd ab tiiee hBCIkﬂbX(lsi mihe impE part
t n y trol ot t he
|nf or\'hrrjg(%%)noggﬂftryﬁp‘?tlljrsh%i3 8@8@% gee |ap d%ﬁhgﬁ/gu%ﬁ/ée%&g {1—9 £ |fdyl'I andl er
53 arfcF¥ hé ldevVERLEPi Ve PrPﬁéstiDrfil%W“%r Vi THE tient h@s H&rwylg
managiet f @mastci@en intiol 14y vBHeori gemerd i Gox f ERvRhAlt Sldowregda piragedur e
perf qf ]hnggj I SRl p L ettt RaLs 1ng . program 40.. First of
all, roceg‘uroghlaglg%ﬁar P%Jn exetclélf3g V\%,%,&Q esF%nt‘g %‘flltli)ldrrea“flnngard
41 tcﬁ%‘?%a?% anddgpéaded MR ‘p’rQﬂQI@OHFr@%Wy 16!aP|foG§lllﬁ b ostimasttt i ngs
ar ef rﬁkﬂ@];f@ésf eap](cmilchdlgf t:aﬁt f‘tﬁbrﬁh:i&ﬂlééﬁ: devree- ‘@.3 hes CQBE.‘eCctcf)ﬂ:trd‘ielrﬁ#g}1 t he
confi a i iSp ce use present ati o or
exanpl e, |és)9€ee %k |Cﬁmo 137191) %0 32 P (ioé}(ar;rs Croﬁ‘eﬁst K HESH S on,
col or (G 13) Wﬁg‘@?@ﬁlng n@?e of ¥Fquikd reweys tal edisp¥ay a3l ot her
settings (step 101). Then, the hot key (e. g., Fn+F7 key) is set to enable
(step ) W hj et t t k i sable i e ended
node. l]% el t%gr}é h'sLSﬁ c%drﬂ'glslln go}remilfl othn of gﬁtrgl 1“8 d"sgf"gy elv}kce IS
storé%ifﬂa‘éEtHéD%&t%%déwaﬁnaé grlofzr&rcerpgﬂ-eﬁtpgs)ae and tt e poseedied it ended.
| n t hilse nRODEDbust 18 .extEnsledppode rsrt@‘xidse d Sp_s@fllanﬂnhlaeehet theledch

enabl h nd de, The rea power nmanagenent of f and
screed;ld's e# ﬁfe?{%?é se rEﬁ%) aF sa}e sJ’tr}c’) %F‘ en‘%,\q%oﬁga gen f

di sapﬁi@sﬁlﬂ'h?gl dEéOFégﬁhéﬂ}J’cﬁ/\eﬁuﬁhnaﬁgﬂewﬁh? fHRRCt L8n itshagcremmedapedi fimo

?per aetumg:eor&pdttw,s EHT18d CLY t'ﬁealal Bayagdrp{ @é@&Fet |?9%yf5'0r ﬁﬁ&ﬁl&pmhe

ran r 0 reen sav reen due to_action o e sGreen saver
funct glnl{ \mﬁgng’set TERS L % e% fqug - cRT® HIPESI ay 30° Ct al

pr esettAtash. unht tW%méﬁbbdﬁﬁthpe@egﬁHebet ﬁeccﬁ@rswmelyetrﬁmgqe@f ofikdt i on of
the dirspdleyr disthioss ddvn displ apriew e dec sty Wamtth those functions. In
this enbodi ment, the "extended node" is the node of calling the already
created display profile to set up the liquid crystal display 20 that is the
firstInispiayenhadiRentRrT thiessl dyp Joraviaded sat hetbedof@rdimsplentayyi kyushi ng

down stvhﬂ:dmitnd@)t,o othsetduppide mrcmnaqamat alaystamd &Mﬂaﬁo%s

reqw r_specific purpgose resent at B ended
Lddithd e P PES Lhe BUERBRER BN CHPIercatitd Phar ibbidy S0un 1%

preséﬁtleﬁh obhe Carphidlet Havharend, to bhendisellayodieviashi th Lsadefif dyent

fromddrwad endeddee 'switehi k@Mfesaierrr%ett@e ngs makhy defiinad.,

oper at | on. For exa t he fects I g Sw tchl opérati on
of tHe pﬁ R (be?&@ZRr ‘g?%tb}? ay, %EET di §Wg)9 HRED CRF ¥ ent
di splcwr)resngurr@ 4c9 seacm éisbary dhyow erfimprocedoref peef stowddbyint he hot

key swd ciphg ngmsél@ln@ r§t obr£dd) dihe BumRihag deyn Q{e”\‘/qd%%"":?
key, faor I's recogni zed as_an event of the function (Fn) key nade
R ?

fromTHE 1 5% VPRt fgd ey VAP tESnFrRro"I AiePhaY 84 eRg € the
Bl OS ldrmiitthec Pk Brl véispRay- 2B are])RPAGO2AD03R- IBE keymenotimy, hamdl er 53
that is the driver nanager/On-screen utility 51 (step 111). determ ned
whet her or not the extended nobde used for presentation is set up (step
112). nmode is not set up, the extend&d -node profi 116), and the procedure
i s ended.



by the Hot key Herein) it is such as the node If tharxatdedd3R-iTPLr eset

(step If the extended node is set up at step 112, a selection nenu, nanely,
.a profile list) is displayed on the screen of the liquid crystal display 20
(step 113). Then, it is determ ned whether or not the correspondi ng display
devi ce designated by the hot key is connected (step 114). If not connected,
its nessage is indicated, for exanple, and the selection nenu at step 113

is displayed again. If connected, the extended node profile is | oaded (step

115) ,r andt tdwep &Bﬁt:?@iiie?g/ ewrtctii) NG sPrHeesendf skhendi SR SRMAE d1S

perfo n e even ke
oni LB~ LinaLPr GtheCHey WIFa cCRIEROUL Bbw L  PEEwATdal FIIESHa o i s
acquisywtthfarmirigs 5 ftrt:eq7uamaeﬁi evs shewabiee t by redreen 2@l esafdl d¥leayed in
creatdy r%lta{ye d e aaanfy guration profile by the Presentation Director
Wzard 41. Figure 5 is a main screen of wizard, in which if the profile has
been already created) the profile nane is dlspl ayed as a list. The profile
may [Roxhergegler omnd hithiscredmodnent ¢ Ghehopsofiber dears ea(arftaiveamfte/vi zard
for Seld C%I-@Ptﬁéﬁr' &¥s§§ﬂ£t98f1?t 2% eh0lhyf hﬁqéﬂge&ceet tQgigheld phat | s
ISp

t he dual contro or exa urd crystal ay 20
and tHRFtCRE iR By et s%?cﬁpdséﬁé?&t HW tf 0|Int Fe eI RFFGERF ati on

by t hef dpab fC€RE, coat realdtamdhavingriheid i ram CRd qordnipd | ehe( GR&r 1)tal5 and

the seof 3%1% CBﬁeC%#?Me% S%E‘T?&ﬁ)lg%@\_‘eéi‘ﬁaﬁ&% fé‘g%o%a”l%ﬁ;{mde 9L he

screen | ay as own 1 n set-u 1ay|snf|rstly
sel e@fer a?ﬁfl%%‘ttiﬁ)nl Rot EPRs ﬁptlﬁéf rlé;sdﬁé? oY EBPB%naeSPWnaﬁd test esh
rat e.buttkh, £4P9- eB&H)&yJLH)SZiﬁPhﬂzl gﬂr&cﬁlﬂﬂr&dﬂ enashaliengpaostLeernsexanpl e

of W,z vv| & ]ha%{ 4roni t rein,
t he settlngs‘%f |gur|ngthea{ sJkto 4qth rE-l%lqwd cr?}sta{‘e
di spIREP ?Oleandntorjré‘d(%?t erth&l €Rf°6l“§ Lap 3Be§?§dsﬁﬁwnth$ n $9%AE S, Qfari ous

set t idigsplae, Nedied bytisel eatkpyishg diapbamhtand W'bleelbfllﬁllfahe ﬁg:l medhe
noni t r | a t |
desi g‘ﬁéﬁée%?é%elrgdegg&'ng?ﬁ Q%gkég&ig at/l"%)q S;L%t ﬂ?r %géﬁ%ﬁ %r |?°r¥ade by

sett i9pWhi®©h BRerpeigi @pl%t%pl gsonfatiann O(fprq n%FF)‘aPI} gry¥grayf Ut i ch i s
t he lScub éswar a?\ﬁhage&ehey ftﬁ%tﬁdﬁﬂma%, Wil appd Caéséﬁlﬁéde&%{tl&ﬁ 03 is y
si np y I p et _up.as pri t.he |co n tas
bar s %EI ng f %& 3 El %e’%sc%g?\ ggncurren rrla%/}] tt?t o‘ifh %
not prEtieidiay t t@at SPﬁfé’er@ns fyRgtiask taaﬁgsaaéym 5or ay@eﬁwitﬁeg d|f§1ﬁ ay
Screefcdayn pf@seﬂhat nen chut, ahdmdowed cecessaeynappl ieepllioged aandie only
di spl P enbodi ment, the primary display device is
set utg%?%ere é)asls t?te tgps al‘aIf/ for present ation is set up as subsidiary,
for exanple, the necessary |nformat| on may be only displayed on the display
devi e fs@if tha@eenbabreBshbygdraggitg & hembdadmentf OwiBLi Ofe OMed ddiderlb
scre 1c‘>’$‘e” in practical use. Figure 8 is a view showi ng a user selection
screen exanple in which the profile is invoked by the hot key and sw tched
in the hot key switching conponent 50. In the user interface as shown here,
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input/output of a display sw1tch1ng 46. One series of software

from the Presentation Director DLL 42 to the Video BIOS 45

perform a switching process by invoking the profile and setting

up the display device.

The Presentation Director Wizard 41 has a function of providing
the wuser interface in creating the setting configuration
information of the display device as the profile. When the
user performs the Presentation Director Wizard 41, the required
display configuration is saved as the profile. When saving the
profile, the user pushes down the test button to check whether
or not the profile is actually valid. Thereby, the operation
is confirmed in advance.

The Presentation Director DLL 42 is a set of common routines
for extracting the necessary information in performing the
profile created by the user, and making the settings regarding
the Display Interface DLL 43. The Display Interface DLL 43
provides a calling source interface required in notifying the

settings of the display to the Display Driver 44.

The Display Driver 44 1is the driver for making the settings of
the display. Also, the Video BIOS 45 1is the BIOS (Basic
Input/Output System) for internally sending a command to the
video controller 14, and controlling the input/output for the
display switching 46. The display switching 46 indicates the
type of display device connected to the video controller 14.
The display device may be the external CRT display 30, the
liguid crystal display 20 connected to the main body of the
notebook PC 10, an external TV or a projector,.
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Profile created beforehand by the Presentation Director Wizard
41 upon pushing down of the hot key of the notebook PC 10, and
displaying it on the screen of the liquid crystal display 20,
for example. The Hot key manager/On-screen utility 51 displays
a name list of profiles created beforehand by the user on the
screen, in which the profile selected by the user is passed via

this software to a module on the Presentation Director DLL 42.

The PM Driver Service 52, the PM Driver, Fn key notify handler
53, and the Fn key ACPI control method 54 are a module of
device driver and BIOS to notify an event of the key to the Hot
key manager/On-screen utility 51 when the user pushes down the
hot key from the input part 55. Upon pushing down of the hot
key in the input part 55, the BIOS of the Fn key ACPI control
method 54 is called to notify the information of the pushed
down key via the PM Driver, Fn key notify handler 53 and the
device driver of the PM Driver Service 52 to the Hot key

manager/On-screen utility 51.

Figure 3 is a flowchart showing a procedure performed by the
display profile setting/switching program 40. First of all,
the procedure is started by executing the Presentation Director
Wizard 41 to create an extended mode profile. Firstly, various
kinds of settings are made, corresponding to the display device
to be connected. Herein, the configuration profile of the
display device used for presentation, for example, is set up in
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(& 18felO¢et up at step 101 is to prevent the screen from
disappearing due to the power management function that is
active if no operation continues for a certain time and prevent
the screen from transferring to the screen saver screen due to
action of the screen saver function when setting up the display
on the CRT display 30 for presentation. In this embodiment,
besides the normal setting information of the display device,
the display device is set up with those functions. In this
embodiment, the “extended mode” is the mode of calling the
already created display profile to set up the 1liquid crystal
display 20 that is the first display and the CRT display 30
that is the second display by pushing down the hot key, or set
up the power management mode and other modes required for
specific purposes such as presentation. By this “extended
mode”, the functions can be specialized for specific purposes
such as presentation. On the other hand, in a “normal mode”,
which 1is different from the “extended mode”, the hot key
performs the normally defined operation. For example, the
Fn+F7 key effects a simple switching operation of the display
(between LCD display, CRT display, and LCD/CRT concurrent

display) .

Figure 4 1is a flowchart showing a procedure performed by the
hot key switching component 50. First of all, the pushing down
of the Fn+F7 key, for example, is recognized as an event of the
function (Fn) key made from the input part 55 via the Fn key
ACPI control method 54 that is the BIOS and the PM Driver, Fn
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key notify handler 53 that 1s the driver by the Hot key
manager/On-screen utility 51 (step 111). Herein, it is
determined whether or not the extended mode such as the mode
used for presentation is set up (step 112). If the extended
mode is not set up, the extended mode profile is reset (step

116), and the procedure is ended.

If the extended mode is set up at step 112, a selection menu,
namely, a profile 1list, 1is displayed on the screen of the

ligquid crystal display 20 (step 113). Then, it i1s determined
whether or not the corresponding display device designated by
the hot key 1is connected (step 114). If not connected, its
message 1is indicated, for example, and the selection menu at
step 113 is displayed again. If connected, the extended mode
profile is 1loaded (step 115), and then the setting/switching
process of the display device 1is performed. In this manner,

the event of the hot key (e.g., Fn+F7 key) is monitored, and if
the hot key 1is pushed down, the extended mode profile is
acquired.

Figures 5 to 7 are views showing the screen examples displayed
in creating the display configuration profile by the
Presentation Director Wizard 41. Figure 5 1s a main screen of
wizard, in which if the profile has been already created, the
profile name is displayed as a 1list. The profile may be
changed from this screen.

Figure 6 shows a screen example of wizard for setting the
display configuration for the video controller 14 that is the
dual CRT controller. For example, when the 1liquid crystal
display 20 and the CRT display 30 are set up separately for the
display configuration by the dual CRT controller having the
first CRT controller (CRTC-1) 15 and the second CRT controller
(CRTC-2) 16, the settings can be made on the screen display as
shown in Figure 6. Herein, the set-up display is firstly
selected, and set up in terms of the resolution, color depth
and refresh rate.
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configuring the .large desktop with the multi-monitor. Herein,
the settings of configuring the large desktop with the liquid
crystal display 20 and the external CRT display 30 are shown.
In Figure 7, various settings are made by selecting the
display, and which is the primary monitor of the liquid crystal

display 20 and the CRT display 30 is designated.

For example, the designation of the primary monitor is made by
setting which of the displays is the main (principal) display
and which is the sub (subsidiary) display. For example, an
application on execution is simply displayed for the display
set up as primary, with the icons and task bars being displaved
on the screen concurrently. On the other hand, it 1is not
preferred that the icons and task bars are displayed on the
display screen for presentation, but a window of necessary
application may be only displayed, if possible. In this
embodiment, the primary display device is set up. Thereby, if
the display for presentation 1is set up as subsidiary, for
example, the necessary information may be only displayed on the
display device for presentation by dragging the image

information onto the sub screen, when in practical use.

Figure 8 is a view showing a user selection screen example in
which the profile is invoked by the hot key and switched in the
hot key switching component 50. In the user interface as shown
here, a 1list of display profiles already created by the
Presentation Director Wizard 41 is invoked momentarily,
employing the hot key of the notebook PC 10, and the display
configuration selected from the profile is settable at once.
The profile 1list as shown in Figure 8 includes the 1list of
arbitrary names, when the user creates the profile employing
arbitrary name, for example. The profile list is displayed on
the display screen, when the user pushes down the hot key, for
example. The user can select a desired display from the
displayed profile list and set up or change the configuration
of selected display.
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wizard, and stores it as the profile, thereby promptly

switching the external display connected by the hot key. Also,

a two CRT controller (CRTC) synchronous mode is supported, and

the system can be switched to the multi-monitor mode, employing

the hot key. Moreover, the user can set up a plurality of

display configurations, store the setting information for use

with these display configurations stored as the profile, and

acquire the setting information using the hot key whereby the

display configuration is promptly switched at the time of

presentation, for example.

Moreover, in this embodiment, by setting up not the display for
presentation mounted externally on the notebook PC 10 but the
liquid crystal display 20 internally equipped as primary, for
example, the optimal display configuration for performing the
presentation is simply implemented, including inhibiting the
display of task bars or icons, or displaying the necessary
application alone.

As described above, with this invention, it is possible to

simply set up the configuration regarding the display function

for the display device connected to the computer apparatus.

4. Brief Description of the Drawings:

Figure 1 is a block diagram showing the hardware configuration

of a computer system according to this embodiment;

Figure 2 is a diagram for explaining the software
configuration;

Figure 3 is a flowchart showing a process that is performed by
a display profile setting/switching program;

Figure 4 is a flowchart showing a process that is performed by
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Figure 5 is a view showing an example of ‘a main screen of

wizard;

Figure 6 is a view showing an example of a wizard screen for
. setting up the display configuration for a video controller;

Figure 7 1is a view showing an example of wizard screen for
constructing a large desktop with a multi-monitor
configuration; and

Figure 8 1is a view showing an example of a user selection

screen for allowing the profile to be invoked and switched with
a hot key.
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