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presents a new user interface to allow access to functions of 
the unified desktop. 

20 Claims, 104 Drawing Sheets 

to 
  

Apple Ex. 1019 
Apple Inc. v. Firstface Co., Ltd. 

IPR2019-00614 
Page 00001



US 9,703.468 B2 
Page 2 

Related U.S. Application Data 2008/0307350 A1 12/2008 Sabatelli et al. 
2008/0313632 A1 12/2008 Kumar et al. 

application No. 13/604,384, filed on Sep. 5, 2012, 2009/0094523 A1* 4/2009 Treder et al. ................. 715.738 
now Pat. No. 8,990,712, and a continuation-in-part of 2009/0164915 A1 6/2009 Gasnet al. 
application No. 13/603,136, filed on Sep. 4, 2012, 38885 A. 1939 Real a 

ands catapagippi 2009/0328033 A1* 12/2009 Kohavi ................. GO6F 9/5027 
Ca10 TNO. CC. O. Va. OW s s s s T18, 1 

Pat. No. 8,872,727, and a continuation-in-part of 2010, 0037145 A1 2/2010 Sides 
application No. 13/566,336, filed on Aug. 3, 2012, 2010.0088598 A1 4/2010 Lee et al. 
now Pat. No. 9,405.459, and a continuation-in-part of 2010, 0138780 A1* 6, 2010 Marano ................. G06F 3.1415 
application No. 13/566,244, filed on Aug. 3, 2012, 2011/0093836 A1 4/2011 Galicia et all T15,804 
now abandoned, and a continuation-in-part of appli- 2011 0138314 A1* 6, 2011 Mir et al. ...................... 71.5/779 
cation No. 13/566,168, filed on Aug. 3, 2012, and a 2011 O197141 A1 8, 2011 MaZZaferri 
continuation-in-part of application No. 13/566,103, 2011/0225553 A1 9, 2011 Abramson et al. 
filed on Aug. 3, 2012, now abandoned, and a con- S.S. A1 3. Robert et al 
tinuation-in-part of application No. 13/543,678, filed 2012/0081353 A1 4/2012 Yusupov et al. 
on Jul. 6, 2012, now Pat. No. 9.268.518, and a 2012,0081380 A1 4/2012 Reeves et al. 

• Yus s • - s s s 2012,0081383 A1 4/2012 Reeves et al. 

continuation-in-part of application No. 13/543,635, 2012/008 1396 A1 4/2012 Yusupov et al. 
filed on Jul. 6, 2012, now abandoned, and a continu- 2012/0084480 A1 4/2012 Reeves et al. 
ation-in-part of application No. 13/408.530, filed on 3.39. A. 38: s al 
Feb. 29, 2012, now abandoned, and a continuation- 2012,008471.0 A1* 4, 2012 SE C. a. G06F 1, 1616 
in-part of application No. 13/410,958, filed on Mar. 2, " ' " 715.783 
2012, now Pat. No. 9,122,441, and a continuation- 2012fOO84737 A1 4/2012 Gimpl et al. 
in-part of application No. 13/410.983, filed on Mar. 2, 2012/0084791 A1 4/2012 Benedek et al. 
2012, now Pat. No. 9,003.311, and a continuation-in- 38:8.76 A. t38: Elek et al 
part of application No. 13/411,034, filed on Mar. 2, 2012,0084.798 A1 4, 2012 E. I. 
2012, OW Pat. No. 8,910,061, and a continuation- 2012fOO8671.6 A1 4/2012 Reeves et al. 
in-part of application No. 13/411,075, filed on Mar. 2, 2012,0086,717 A1 4, 2012 Liu 
2012, now abandoned, and a continuation-in-part of 2012/008990.6 A1 4/2012 Reeves et al. 
application No. 13/436,593, filed on Mar. 30, 2012, 3:39: A. 23: S. s al 71.5/799 
now Pat. No. 9,069,518, and a continuation-in-part of 2012/O1242.45 A1 5/2012 E. etal." 
application No. 13/436,823, filed on Mar. 30, 2012, 2012/0143944 A1 6, 2012 Reeves et al. 
now Pat. No. 9.213,516, and a continuation-in-part of 2012fO166959 A1 6, 2012 Hillerio et al. 
application No. 13/436,826, filed on Mar. 30, 2012, 2012/0174021 A1, 7/2012 Dharawat 
now abandoned, and a continuation-in-part of appli- 2012fO296959 A1* 11/2012 Momchilov .............. GO6F 9/54 

s TO9,203 

No. yed O ME R 2. 2012/0324365 A1 12/2012 Momchilov .............. G06F 3/14 
al. No. 8.8/4,894, and a conunuauon-1n-part o 715.738 

application No. 13/485,743, filed on May 31, 2012, 2013, OO19183 A1 1/2013 Reeves 
now Pat. No. 8,904,165. 2013,0021262 A1 1/2013 Chen 

2013, OO24778 A1 1/2013 Reeves 
(60) Provisional application No. 61/539,884, filed on Sep. 2013, OO24812 A1 1/2013 Reeves 

27, 2011. 2013/0076592 A1 3/2013 Reeves et al. 
2013/0076593 A1 3/2013 Reeves et al. 
2013/0076594 A1 3/2013 Sirpal et al. 

(56) References Cited 2013/0076664 A1 3/2013 Reeves et al. 
2013/0076665 A1 3/2013 Reeves et al. 

U.S. PATENT DOCUMENTS 2013/0076780 A1 3/2013 Reeves et al. 
2013,008O143 A1 3/2013 Reeves et al. 

6,883,143 B2 4/2005 Driskell 2013/0080759 A1 3/2013 Reeves et al. 
2. R 386 SER's al 2013/0080899 A1 3/2013 Reeves et al. 
wk I 2013,0080909 A1 3/2013 Reeves et al. ck 

7.987,432 B1* 7/2011 Grechishkin ......... Goog. 2013/0080933 A1 3/2013 Reeves et al. 
2013,0080934 A1 3/2013 Reeves et al. ck 8,291.344 B2 * 10/2012 Chaudhri ............ G06F s 2013/0080935 A1 3/2013 Reeves et al. 
2013,0080936 A1 3/2013 Reeves et al. ck 

3. R 1933; As a . . . . . . . . . . . . . . . . . . . 717/109 2013/0080938 A1 3/2013 Reeves et al. 

8.62883 B2 12/2013 Louch ........o G06F 3.0481 2013,0080939 A1 3/2013 Reeves et al. 
wk 4 71.5/792 2013/008094.0 A1 3/2013 Reeves et al. 

8,677.274 B2 3/2014 Runov et al. 2013,0080941 A1 3/2013 Reeves et al. 
9,317,195 B1 * 4/2016 Grechishkin ......... G06F 3.0486 2013/0080942 A1 3/2013 Reeves et al. 

2004/0172588 A1 9/2004 Mattaway 2013,0080943 A1 3/2013 Reeves et al. 
2004/0201628 A1 10, 2004 Johanson et al. 2013,0080944 A1 3/2013 Reeves et al. 
2004/0267815 A1 12, 2004 De Mes 2013,0080969 A1 3/2013 Reeves et al. 
2006/0230156 A1* 10/2006 Shappir ................. G06F 3/1454 2013, O104051 A1 4/2013 Reeves et al. 

709,227 2013,0104.062 A1 4/2013 Reeves et al. 
2006/0288306 A1* 12/2006 Mahajan ............... G06F 9/4445 

T15,804 
2007/0011622 A1 1/2007 Chae et al. OTHER PUBLICATIONS 
2007/0022387 A1 1/2007 Mayer et al. 
2007/0O83829 A1 4/2007 Lauridsen et al. Official Action for U.S. Appl. No. 13/604,384, mailed Jun. 4, 2014 
2007.0089064 A1 4/2007 Facemire et al. 11 pages. 

IPR2019-00614 Page 00002



US 9,703.468 B2 
Page 3 

(56) References Cited 

OTHER PUBLICATIONS 

Official Action for U.S. Appl. No. 13/604,960, mailed May 6, 2014 
26 pages. 
Official Action for U.S. Appl. No. 13/605,145, mailed Jun. 5, 2014 
13 pages. 
Official Action for U.S. Appl. No. 13/605,740, mailed Jul. 16, 2014 
27 pages. 
Zain "Pin Wesbites' bookmarks in Tasklist for Quickest Access 
Windows 7).” Archived Oct. 10, 2010, Accessed Web. Jan. 15, 
2015. http://www.tipsotricks.com/2010/10pin-wesbites-book 
marks-in-tasklist-for-quickest-access.html, 6 pages. 
Notice of Allowance for U.S. Appl. No. 13/604,384, mailed Oct. 7, 
2014.9 pages. 
Official Action for U.S. Appl. No. 13/604,960, mailed Sep. 23, 2014 
29 pages. 
Official Action for U.S. Appl. No. 13/604,960, mailed Mar. 26, 2015 
32 pages. 
Notice of Allowance for U.S. Appl. No. 13/605,145, mailed Oct. 15, 
2014 10 pages. 
Official Action for U.S. Appl. No. 13/605,740, mailed Jan. 29, 2015 
29 pages. 
U.S. Appl. No. 13/485,734, filed May 31, 2012, Reeves et al. 
U.S. Appl. No. 13/543,678, filed Jul. 6, 2012, Reeves et al. 
Google Image Result for Fujitsu Dual Screen Phone, published date 
unknown, retrieved Apr. 18, 2011, 1 page. Retrieved from: www. 
google.com/imgres?imgurl=http://www.computerriver.com/im 
ages/dual-screen-phone.jpg. 
Google Image Result for LG Dual Touch Screen Concept Phone by 
Eugene Kim, published date unknown, retrieved Apr. 18, 2011, 1 
page. Retrieved from: www.google.com/imgres?imgurl=http:// 
fgadgets.com/wp-content/uploads/2010/08/Ig-dual-touch-screen 
phone-Eugene-Kim-01.jpg. 
Google Image Result for Fujitsu Dual Screen Phone, published date 
unknown, retrieved Apr. 18, 2011, 1 page. Retrieved from: www. 
google.com/imgres?imgurl=http://www.gSmdome.com/wp-con 
tent/uploads/2010/10/fujitsu-dual-screen-phone w2cP7 54.jpg. 
Google Image Result for Kyocera Echo, published date unknown, 
retrieved Apr. 18, 2011), 1 page. Retrieved from: www.google. 

com/imgres?imgurl=http://www.hardwaresphere.com/wp-content/ 
uploads/2011/02/kyocera-echo-dual-screen-android-phone-for 
sprint-network.jpg. 
Google Image Result for HTC Triple Viper, published date 
unknown, retrieved Apr. 18, 2011), 1 page. Retrieved from:www. 
google.com/imgres?imgurl=http://www.santafemods.com/Forum/ 
AndroidForums/htcTripleViper.png. 
Google Image Result for Dual-Screen Phone, retrieved Apr. 18. 
2011, 1 page. Retrieved from: www.google.com/ 
imgres?imgurl=http://www.netshet.org/wp-content/uploads/2011/ 
02/Dual-Scree . . . . 
Website entitled “LapdockTM for Motorola ATRIX.” Motorola 
Mobility, Inc., 2011, retrieved on Apr. 18, 2011), 1 page. Retrieved 
from: www.motorola.com/Consumers/US-EN/Consumer-Product 
and-Services/Mobile+Ph . . . . 
Website entitled “Motorola ATRIX 4G Laptop Dock Review.” 
phoneArena.com, posted Mar. 2, 2011, retrieved on Apr. 18, 2011). 
6 pages. Retrieved from: www.phonearena.com/reviews/Motorola 
ATRIX-4G-Laptop-Dock-Review id2667. 
Burns, C., “Motorola ATRIX 4G Laptop Dock Review.” Android 
Community, Feb. 20, 2011, retrieved on Apr. 18, 2011), 5 pages. 
Retrieved from: www.androidcommunity.com/motorola-atrix-4g 
laptop-dock-review-20110220/. 
Catacchio, “This Smartphone has two huge screens . . . that rotate.” 
The Next Web, Inc., Oct. 7, 2010, retrieved on Jul. 21, 2011, 2 
pages. Retrieved from: www.thenextweb.com/asia/2010/10/07/this 
Smartphone-has-two-huge-screens-that-rotate?. 
Posted by Harman03. “Kyocera Echo Dual-screen Android Phone.” 
posted 4 weeks from Apr. 18, 2011, retrieved on Apr. 18, 2011). 3 
pages. Retrieved from: www.unp.meff106/kyocera-echo-dual 
screen-android-phone-143800?. 
Stein, S., “How does the Motorola Atrix 4G Lapdock compare with 
a laptop?” Crave—CNET, Feb. 9, 2011 retrieved on Apr. 18, 2011). 
7 pages. Retrieved from: www.news.cnet.com/8301-17938 105 
20031251-1.html. 
Website entitled, “Kyocera Echo.” Kyocera Communications, Inc., 
2011, retrieved on Aug. 27, 2012), 6 pages. Retrieved from: 
www.echobykyocera.com/. 
Website entitled, “Sony Tablet.” Sony Corporation, 2012, retrieved 
on Aug. 27, 2012, 3 pages. Retrieved from: www.store. Sony.com/ 
webapp/wcs/stores/servlet/Category|Display?catalogId=10551 
&storeId=10151&langId=-1&categoryId=8198552921644795521. 

* cited by examiner 

IPR2019-00614 Page 00003



U.S. Patent Jul. 11, 2017 Sheet 1 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00004

U.S. Patent Jul. 11,2017 Sheet 1 of 104 US 9,703,468 B2

 
IPR2019-00614 Page 00004



U.S. Patent Jul. 11, 2017 Sheet 2 of 104 US 9,703,468 B2 

1OO 
156 

FIG. 1F 100 
100. 

44 
32 

148 

52 
136 

140 

  

IPR2019-00614 Page 00005



U.S. Patent Jul. 11, 2017 Sheet 3 of 104 US 9,703,468 B2 

5 to 
O o 

  

IPR2019-00614 Page 00006

U.S. Patent Jul. 11,2017 Sheet 3 of 104 US 9,703,468 B2

3100

0 cm

 
IPR2019-00614 Page 00006



U.S. Patent Jul. 11, 2017 Sheet 4 of 104 US 9,703,468 B2 

Screen 2 

Touch Sensitive Touch Sensitive 
Display 

Configurable Area Configurable Area 

216a 208 22 204 

Display Data Display 
Controller Memory storage Processor Controller 

224 228 Cellular Power Source and 
Telephony Power control Module 
Module 

Other Wireless Port integrated 
236 GPS Communication Interface Audio if C) 

Module 

Position Hardware Audio f() 
Buttons Sensor(s) Accelerometer(s) interface 

FIG. 2 

  

IPR2019-00614 Page 00007



U.S. Patent Jul. 11, 2017 Sheet S of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00008

U.S. Patent Jul. 11,2017 Sheet 5 of 104 US 9,703,468 B2

100

336

 
IPR2019-00614 Page 00008



US 9,703,468 B2 Sheet 6 of 104 Jul. 11, 2017 U.S. Patent 

998 

Z28 

999 

#799 No.odi IV) 
  

  

  

  

  

  

  

IPR2019-00614 Page 00009



U.S. Patent 

Tap 

Long Press 

Drag 

Fick 

Pinch 

Spread 

Jul. 11, 2017 Sheet 7 of 104 US 9,703,468 B2 

432a 

428a 

--S 420 

FIG. 4A 
432b 

428b 

- S. 424 

FIG. 4B 
432 

428b 436 

-S 400 

FIG. 4C 
432 

428b 9 436 
- S. 404 

FIG. 4D 

432a 432b 
428a 436a 436b 

- S. 408 
428b 

FIG. 4E 

432a 432b 

3:6a) 436b 
--S 410 

428a 428b 
FIG. 4F 

IPR2019-00614 Page 00010



U.S. Patent Jul. 11, 2017 Sheet 8 of 104 US 9,703,468 B2 

ty 428b. 432b - 400 
428a 2 - 

436 

FIG. 4G 

432a 432b 400 
420 - 428b. - 

428a 436 

FIG. 4H. 

IPR2019-00614 Page 00011



IPR2019-00614 Page 00012

US 9,703,468 B2Sheet 9 of 104Jul. 11, 2017U.S. Patent

 

nvmmN533%  mvom

 

98w858%“wa“mmmcmécommozan?‘

 

r828%.?
 

Emwwmmmcmfimao

 

  
fiM.~

m
 

WLocum:55m.[M2252EmEmmmamESac“xofiwxwmv  
 
   

 

 memcmfim.2322m$305.cosmufia<.LjmMcmEmmmcmEWL”LEE.WNvmLIIIJHE
own

Wfimwm2623WmmsvofiLwcmEmmmcmE303E?»   
mSUOEmxomomomtsm111W.“mmmhmzobcou@3mem

«wow

 
 

*.WM

flmtzmmEmi 3me
.LwL625

 

 

www

66.GE0N53N5mmEwAlvfiommmooi_.W#15  

 

IPR2019-00614 Page 00012



U.S. Patent Jul. 11, 2017 Sheet 10 of 104 US 9,703,468 B2 

524 

576 S -----------...------------------------------------------ 
Gesture Module 

58O S on ------------ Requirements Module 

584 ------------------------- armammadysmm was -----------N 

S Event Module 

Multi-Display Management Module 
568 ------------------------------------------------------------------------------------------ 

s Display Configuration Module 
5 7 2 -a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a-a--------------------------------- 

S Preferences Module 

S Device State Module 

FIG. 5B 

IPR2019-00614 Page 00013



U.S. Patent Jul. 11, 2017 Sheet 11 of 104 US 9,703,468 B2 

w 
xer 
ve 

  

IPR2019-00614 Page 00014

U.S. Patent Jul. 11,2017 Sheet 11 of 104 US 9,703,468 B2

608‘Q'v"
‘—

FIG.GB
 

 
604

110

FIG.6A 
IPR2019-00614 Page 00014



U.S. Patent Jul. 11, 2017 Sheet 12 of 104 US 9,703,468 B2 

O r 
were O 
w CO 

  

IPR2019-00614 Page 00015



U.S. Patent Jul. 11, 2017 Sheet 13 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00016

U.S. Patent Jul. 11,2017 Sheet 13 of 104 US 9,703,468 B2

FIG.6E 
FIG.6D 

IPR2019-00614 Page 00016



U.S. Patent Jul. 11, 2017 Sheet 14 of 104 US 9,703,468 B2 

s 3 

c 
voir 
c 

  

IPR2019-00614 Page 00017



U.S. Patent Jul. 11, 2017 Sheet 15 of 104 US 9,703,468 B2 

S. 

3 

s 3 
  

IPR2019-00614 Page 00018

U.S. Patent Jul. 11,2017 Sheet 15 of 104 US 9,703,468 B2

 
a :t
<0 T—

3:
‘0

S2
LL

CD
CD

(0

ad'- 0O V"

(D
m

9.
LL 

IPR2019-00614 Page 00018



U.S. Patent Jul. 11, 2017 Sheet 16 of 104 US 9,703,468 B2 

wr 
CN 
CO s 

  

IPR2019-00614 Page 00019

U.S. Patent Jul. 11,2017 Sheet 16 of 104 US 9,703,468 B2

110

FIG.6! 
VT
N
(D

104

IPR2019-00614 Page 00019



U.S. Patent Jul. 11, 2017 Sheet 17 of 104 US 9,703,468 B2 

& CO 
O 

led 

  

IPR2019-00614 Page 00020

U.S. Patent Jul. 11,2017 Sheet 17 of 104 US 9,703,468 B2

304 CO
0v-

 
628

IPR2019-00614 Page 00020



US 9,703,468 B2 Sheet 18 of 104 Jul. 11, 2017 U.S. Patent 

#7941 

  

IPR2019-00614 Page 00021

 

2B0064.}307,9S

Ullllll

H”LIIIIJGR.GE_ lllll.I_fi§§5_AWIIIIIIIIIIJ
imagemHm>wWhmeMm>szmw“AN$33035320HM_”.3mm.EEC_922%AN3332535gawcmw_m* NEa,«3852:68b352%@23me58b_t030030w_.m>som£.maov£>>””50mmusemmmags;_hlllll.wSmog“NU.>>w.0.>>m>wom£_sm:hIIIIIw9:2mega0K.“IIINIIIIMII7N:CNN

1021,1mJ

vwwooh

U.S. Patent

3E35m>Emcmwcosobw309:;960mg“

__55055__m>Em:mw_.conob_:aoEwmQ_.__

JIcon

IPR2019-00614 Page 00021



US 9,703,468 B2 U.S. Patent 

  

IPR2019-00614 Page 00022

US 9,703,468 B2Sheet 19 of 104Jul. 11, 2017U.S. Patent

 
mk.mfll

M IIIIIIIIII
M

NAmaw3035_mzmmcmwcoachImayo/é
___1----4L----rMH326chww_M__m2632,.328%:M_.826ch.MMm26353$239.5ANwvxmfiwmo$2523_«26252dwa*v2625,,m>Emcmw5038.Im>no<vN26.05;__I|IJ*mBows;__IIII_TIII.

omfi

m3rIIIb.J.ER
Jlwmn

IPR2019-00614 Page 00022



US 9,703,468 B2 Sheet 20 of 104 

02.4. 

Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00023

Us.OE

US 9,703,468 B2

w302.2,magv32255952  

Sheet 20 of 104

wt.

Jul. 11, 2017

m26352.,®>mo<vowANww>me5mztmcmw£030.:>m§m5mgmogEoo

U.S. Patent

    
0t.wmh

JIown

IPR2019-00614 Page 00023



US 9,703,468 B2 Sheet 21 of 104 Jul. 11, 2017 U.S. Patent 

98/ Z82 

  

    

  

  

  

  

  

  

  

  

  

  

IPR2019-00614 Page 00024

US 9,703,468 B2Sheet 21 of 104Jul. 11, 2017U.S. Patent

wk.GE8&me

%%
 

    

wwnNwm

 
   
   

 
 

 

 
 asgwe%E%EFE«MacawQR.GEmggEE%msEg

0me

M.own

3k.

IPR2019-00614 Page 00024



US 9,703,468 B2 Sheet 22 of 104 Jul. 11, 2017 U.S. Patent 

9 3,8 

809 

#708 

()009 

  

IPR2019-00614 Page 00025

US 9,703,468 B2Sheet 22 of 104Jul. 11, 2017U.S. Patent

wNw

228:2:m>uo<
omw

5352Emma
wwm

m..OE
vmw

.axmafia:Samoaxofiw
Nww

wcoficwEE
wow

5%:02262E,
 

vow

J.cow

IPR2019-00614 Page 00025



U.S. Patent Jul. 11, 2017 Sheet 23 of 104 US 9,703,468 B2 

900 Q 

904 

908 

Receive activation of a window 

912 

Determine associated display 

916 

Determine position in stack 

920 

Generate logic structure 

924 

FIG. 9 

  

  

  

  

  

IPR2019-00614 Page 00026



U.S. Patent Jul. 11, 2017 Sheet 24 of 104 US 9,703,468 B2 

1004 1 OOO 

2 
Execute (Phone) application 

1012 
Create manifest 

Determine application display mode 

1024 
Set display binding 

Provide display binding to the application 

1008 

1016 

1020 

1028 

1032 
Determine 

if configuration change 
has OCCurred? 

1036 
Determine 

if an application mode/event 
has OCCurred? 

1040 NO 

End 

FIG 10 

  

  

  

  

    

  

  

IPR2019-00614 Page 00027



U.S. Patent Jul. 11, 2017 Sheet 25 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00028

U.S. Patent Jul. 11,2017 Sheet 25 of 104 US 9,703,468 B2

21100

Fig.11 
IPR2019-00614 Page 00028



(S)ndO 

d??nduOOg 

U.S. Patent 

  

  

  

IPR2019-00614 Page 00029

  

2BQ

4.U~%Nh.m7wovmw
9

m8N?
AmEEmoivmVNrGUOOmewomEBm>wmmmrommwMmczmhmao/6_IIIIIIII.

2

wEoEmE_22355004..mEQm>m%95:0;_mEmmmooi.cozmoEsEEoo_!!!!!!!!mmmr.

71021,1

mEvmmm$va@8300$6250$3250mmEBmEEmummm@310@92on58:059:
 

ESanO

 

mNNrONNVmwmvormvmom?
#0:“

U.S. Patent

IPR2019-00614 Page 00029



U.S. Patent Jul. 11, 2017 Sheet 27 of 104 US 9,703,468 B2 

ru/ 

  

  

IPR2019-00614 Page 00030

U.S. Patent Jul. 11,2017 Sheet 27 of 104 US 9,703,468 B2

1300

13081‘ 

Fig.13

1304K 
IPR2019-00614 Page 00030



U.S. Patent Jul. 11, 2017 Sheet 28 of 104 US 9,703,468 B2 

s s : S 

s 

  

IPR2019-00614 Page 00031

U.S. Patent Jul. 11,2017 Sheet 28 of 104 US 9,703,468 B2

1434 1430 1438 1442

1400

Fig.14

1304K

 
IPR2019-00614 Page 00031



U.S. Patent Jul. 11, 2017 Sheet 29 of 104 US 9,703,468 B2 

r 

S. 
S. 

d 
va 

: 

:/ 

  

IPR2019-00614 Page 00032

U.S. Patent Jul. 11,2017 Sheet 29 of 104 US 9,703,468 B2

:2“

2
”3L0V.

1500

Fig.15

1308K
 

IPR2019-00614 Page 00032



U.S. Patent Jul. 11, 2017 Sheet 30 of 104 US 9,703,468 B2 

1600 

1604 

1608 

Connect device and Computer system 

1612 

Generate unified desktop 

1616 

Determine Status indicators 

1620 

Provide status indicators together 

1624. 

FIG. 16 

IPR2019-00614 Page 00033



U.S. Patent Jul. 11, 2017 Sheet 31 of 104 US 9,703,468 B2 

1700 

1704 

1708 

Receive selection of status indicator 

1712 

Provide information/user interface device 

1716 

Receive selection of user interface device 

1720 

Provide menu for status indicator 

1724 

FIG. 17 

IPR2019-00614 Page 00034



ºp ‘61-1 

808 || 

US 9,703.468 B2 U.S. Patent 

  

IPR2019-00614 Page 00035

US 9,703 468 B2Sheet 32 of 104Jul. 11, 2017U S. Patent

mowFvow;

2.5

N33

3uni?5335mm«mfivmaw:
.3.

ice,m?»mammuahm....$263,.
033ng

$33uvafis5:6
Mmmmm

m.a«E»,,33we..mzuémmé3.329k.“.3,;
mueafix.32£an3?:

whym.». . ‘.,mammuya
.fla33

comevome
.w

Kw.

 
IPR2019-00614 Page 00035



U.S. Patent Jul. 11, 2017 Sheet 33 of 104 US 9,703,468 B2 

1900 

1904 

1908 

192 

:: Opera 5 killini (a hora e Beta} 
para Ceilijares pro rete. http:/f 
bit.yffi A. Curies: saia 

hate coincidence, http://bit, 
iy, SN.8xik BA BARACUS, likes 
38 islikes 

1808 

Every tire i tikirk right at 
388. 

196 920 1924 1928 

Fig. 19 

  

IPR2019-00614 Page 00036



U.S. Patent Jul. 11, 2017 Sheet 34 of 104 US 9,703,468 B2 

2000 

2004 

2008 

Connect device and Computer system 

2012 

Generate unified desktop 

2016 

Execute device application 

2020 

Display application interface in freeform window 

2024 

End 

FIG. 20 

IPR2019-00614 Page 00037



U.S. Patent Jul. 11, 2017 Sheet 35 of 104 US 9,703,468 B2 

to 
2104 

21 O8 

Receive selection of device application 

2112 

Determine device application features and/or controls 

2116 

Provide a freeform window for display of device application 

2120 

Provide user interface device(s) in the freeform 
window to enable features and/or Controls 

2124 

End 

FIG 21 

IPR2019-00614 Page 00038



U.S. Patent Jul. 11, 2017 Sheet 36 of 104 US 9,703.468 B2 

ru/ 
: 

& 

s 

N 
wa 

CN 
CN 

  

  

IPR2019-00614 Page 00039

U.S. Patent Jul. 11,2017 Sheet 36 of 104 US 9,703,468 B2

22200 K

1304
Fig.22 

2208 2216

2204  
1304

Nr.
N
N

 
IPR2019-00614 Page 00039



U.S. Patent Jul. 11, 2017 Sheet 37 of 104 US 9,703,468 B2 

s 

ru/ 

N 
vice 
ca 
CN 

  

IPR2019-00614 Page 00040



U.S. Patent Jul. 11, 2017 Sheet 38 of 104 US 9,703,468 B2 

Ns ru/ru/ 

sru/ 

sru/ 

  

  

IPR2019-00614 Page 00041



US 9,703.468 B2 U.S. Patent 

  

  

IPR2019-00614 Page 00042

U.S. Patent Jul. 11,2017 Sheet 39 of 104 US 9,703,468 B2

 
o
o
N
N

<1» q to
8 N N
v' a -

r\/ i?
CD

8
8 NLo (0‘._.

N LON

2504K  
1304K

 
N\--
N
N

IPR2019-00614 Page 00042



U.S. Patent Jul. 11, 2017 Sheet 40 of 104 US 9,703,468 B2 

Ns ru/ru/ 
i 

^, 

s 

ru/ 

  

  

IPR2019-00614 Page 00043

U.S. Patent Jul. 11,2017 Sheet 40 of 104 US 9,703,468 B2

2-2200
Fig.262608K1304K 

2616

2-2604

2620  
1304K

 
Nv
N
N

IPR2019-00614 Page 00043



U.S. Patent Jul. 11, 2017 Sheet 41 of 104 US 9,703,468 B2 

Ns 
s sru/ru/ 

-N,s 

s 

ru/ 
CN 
re 
N 
N 

  

IPR2019-00614 Page 00044

U.S. Patent Jul. 11,2017 Sheet 41 of 104 US 9,703,468 B2

A;2200
Fig.272708K1304K 

2716

;2704

2720 
NT.
N
N

IPR2019-00614 Page 00044



gz '61-I 

US 9,703,468 B2 

Z ?ZZ 

93.82 

Sheet 42 of 104 Jul. 11, 2017 

00ZZ 

U.S. Patent 

  

  

  

IPR2019-00614 Page 00045



US 9,703,468 B2 Sheet 43 of 104 Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00046

US 9,703,468 B2Sheet 43 of 104Jul. 11, 2017U.S. Patent

3.mt

__mom>_momm

Ucmx025LoxooE:momtBEoo_>mn_505E=8;o__<5:5Emon9:25momtBEwoSoQLooo_>on_coxooED01Emnoommma@2081.5me955me
momtmE.@25095Ommxm>>oothE@250newonm_mm>wmSQE>c< 

IPR2019-00614 Page 00046



U.S. Patent Jul. 11, 2017 Sheet 44 of 104 US 9,703,468 B2 

3000 

3004 

3008 

System sleeps 

3012 

Receive event 

3016 
inform user 
of incorrect 

input 
Determine state 

3020 

Determine 
whether correct input 

received? 

3028 

Wake system 

3032 

FIG. 30 

  

  

  

  

  

  

  

  

IPR2019-00614 Page 00047



U.S. Patent Jul. 11, 2017 Sheet 45 of 104 US 9,703,468 B2 

t ru/ 

ru/ 

  

  

IPR2019-00614 Page 00048

U.S. Patent Jul. 11,2017 Sheet 45 of 104 US 9,703,468 B2

3112
/3100

1308R 
3108

23104

Fig.31

1304K

 
IPR2019-00614 Page 00048



U.S. Patent Jul. 11, 2017 Sheet 46 of 104 US 9,703,468 B2 

s 

s 

s 

& 

  

IPR2019-00614 Page 00049

U.S. Patent Jul. 11,2017 Sheet 46 of 104 US 9,703,468 B2

3200

3204

3212

Fig.32

3208

 
IPR2019-00614 Page 00049



US 9,703,468 B2 Sheet 47 of 104 Jul. 11, 2017 U.S. Patent 

809 j. 

£8 "bl-i 

80 || 9 

  

IPR2019-00614 Page 00050

U.S. Patent Jul. 11,2017 Sheet 47 of 104 US 9,703,468 B2

2‘3300

3304
 

3112

Fig.33

3204
3108

1304K
 

IPR2019-00614 Page 00050



U.S. Patent Jul. 11, 2017 Sheet 48 of 104 US 9,703,468 B2 

3404 

3400 
3408 

Provide a device and 
Computer system 

3412 

3416 
Present computer 
system desktop 

3420 

Determine if 
applications were visible 

On device? 

NO 

3428 PrOVide 
desktop on 
device also 

Move applications from device to 
Computer system display 

End 

34.32 

FIG. 34 

    

  

IPR2019-00614 Page 00051



U.S. Patent Jul. 11, 2017 Sheet 49 of 104 US 9,703,468 B2 

s 

  

IPR2019-00614 Page 00052

U.S. Patent Jul. 11,2017 Sheet 49 of 104 US 9,703,468 B2

3500

3504
 

3508

Fig.35

1304K

 
IPR2019-00614 Page 00052



U.S. Patent Jul. 11, 2017 Sheet 50 of 104 US 9,703,468 B2 

N 
:ru/ 

/ 

  

  

IPR2019-00614 Page 00053

U.S. Patent Jul. 11,2017 Sheet 50 of 104 US 9,703,468 B2

‘2-3600
1308K 

3504

3604 Fig.36

 
”5304K

IPR2019-00614 Page 00053



U.S. Patent Jul. 11, 2017 Sheet 51 of 104 US 9,703,468 B2 

3704 

3700 

3708 

Undock device 

Hide computer 
system desktop 

3712 

3716 

Determine if 
applications were visible 

On device? 

Provide 
desktop on 

372O device also 
Maintain applications from device 

on device display 

3728 

FIG. 37 

    

  

  

  

IPR2019-00614 Page 00054



US 9,703,468 B2 

88 ’61-I 

U.S. Patent 

  

  

IPR2019-00614 Page 00055

US 9,703,468 B2Sheet 52 of 104Jul. 11, 2017U.S. Patent

:32;9680:8:an398320vmbmawfiEmEQmcgmeagmUgmamfi9200ch

mm.95UQEQEU9m.mcosmoiammcEca2923ivowm QonmmU>336newwco:mo__qa<2::£893ESQEooQ.m>oEm_£m_>m:o:mo__ga< 
EBQAm.65an0@0300

 

 

wamwNwmvmwm

IPR2019-00614 Page 00055



US 9,703,468 B2 Sheet 53 of 104 Jul. 11, 2017 U.S. Patent 

0069^ 

68 "61-I 
  

IPR2019-00614 Page 00056

US 9,703,468 B2Sheet 53 of 104Jul. 11, 2017U.S. Patent

N3&5o>Emcmm50:0...comm\\

F@329m>Emcmm50:8.

 
am.mt

$250899655an0 
IPR2019-00614 Page 00056



Op ‘61-I 

94.037 

US 9,703,468 B2 Sheet 54 of 104 2017 

ru/ 

Jul. 11 U.S. Patent 

  

IPR2019-00614 Page 00057

U.S. Patent Jul. 11,2017 Sheet 54 of 104 US 9,703,468 B2

  
NY"
T“
(*3

o
o\"

«3 $90

\ [\/ v00
o
0')v"

o
(\1
0
<1“

00

o aV“ o
(""3 N Q-‘-

C)

<1.
0
o
v

F aE
0 V"

g .

E E

(I)
o
o
v

N

3o
'C
.9.

<1-
0
0’)‘—

 
IPR2019-00614 Page 00057



US 9,703,468 B2 

(… 

U.S. Patent 

  

IPR2019-00614 Page 00058

 

2B0064.}3079,SU

5».5

M1

Ma5H
5

w9EV%N30v£>>E29653980
we;

7w269:;Em¥w>w53950
M

1,we;
1mJ

Mg;

U.S. Patent

IPR2019-00614 Page 00058



US 9,703,468 B2 U.S. Patent 

  

IPR2019-00614 Page 00059

2R"0064.}3079,SU

_’’’’J._.._lI.InI.InJ
M_AN>3qu_m.0>Emcmm.AN@3206_cozob_m>Ewcom.m.v2,852,.Snobm_o>zom£_m26inS..@289:7 .IIIImmm;W”MNmrv

1mJU.S. Patent

m3.GE
a5&5m>Emcmm20:05N3852,9:2

ON;

 :E35m>Emcmw88:V2,852,962

_tttttII.—
or;

Mg;

:Emama:bflawa_m>Ewcmwm>Emcmm_50:0550305_o>>onE>>m26in_m>zom£9:85_

_IIII
VNEV

mm;

IPR2019-00614 Page 00059



US 9,703,468 B2 Sheet 57 Of 104 Jul. 11, 2017 U.S. Patent 

Z?y (61-) 

  

IPR2019-00614 Page 00060

US 9,703,468 B2Sheet 57 of 104Jul. 11, 2017U.S. Patent

EV5E

worm.

 
IPR2019-00614 Page 00060



US 9,703,468 B2 Sheet 58 of 104 Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00061

U.S. Patent Jul. 11,2017 Sheet 58 of 104 US 9,703,468 B2

Fig.43AActiveWindow2
3
o
'o
E

E
<1)
.2
5
< 

4116 4120 43044300K

IPR2019-00614 Page 00061



US 9,703,468 B2 Sheet 59 of 104 Jul. 11, 2017 U.S. Patent 

IPR2019-00614 Page 00062

US 9,703,468 B2Sheet 59 of 104Jul. 11, 2017U.S. Patent

vaGE.‘‘‘‘‘J_!!!!!J_.FIIIIJ_!!!!!‘J_.a$320..L3333333333J.:5&5__m>Emcmm.AN>335_.3>m_qw5_o>Emcmw_.cozob_m>Emcmw_m.m>Ewcmm.5020.:__352E,.68:_aw3,9ng.Ego:_©3852,_.grows_m26in_m>EmcmwcoaoF--m>zo<v.m>>o_oE>>.grows.__.m>zom£_onwma.@369:_“
.NJ_mm;RV..mm;

IIIIITIMIIIIMImNISLVN;
Mwomv

IPR2019-00614 Page 00062



U.S. Patent Jul. 11, 2017 Sheet 60 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00063

U.S. Patent Jul. 11,2017 Sheet 60 of 104 US 9,703,468 B2

Fig.44 
IPR2019-00614 Page 00063



U.S. Patent Jul. 11, 2017 Sheet 61 of 104 US 9,703,468 B2 

CN 

s 
O 
O 

s 
C 
2 
as 
CC 

s ru/ 

  

IPR2019-00614 Page 00064

U.S. Patent Jul. 11,2017 Sheet 61 of 104 US 9,703,468 B2

Fig.45A
(\l

3o
"O

E

i
a)
.2
‘63
< 

4120 43044500K

IPR2019-00614 Page 00064



US 9,703,468 B2 Sheet 62 of 104 Jul. 11, 2017 U.S. Patent 

iz 
| + 

IPR2019-00614 Page 00065

US 9,703,468 B2Sheet 62 of 104Jul. 11, 2017U.S. Patent

0.“le AN>335"m>Emcmm.comet.350.05;.grows..

mnv.GI

J

I_IIIIII.

*LIIIIIIIIII
AN3qu2

«>22me_3Emma:5&55030.5*m>Emcmwm>EmcmmmBocE>>*coachcozobm>zom£HI026$r>>OUE>>Q0280m>zo<mmSNIII.E?w.
J_3>335

__

.Cbmamé_m>_:mcmw_.m>Emcmm_£030.:_.2030.:5269:;_$2635;_$262._
__

.gnome._
.

.IIJIIIIIIMIWNSVNEV

or;

Vvomv

IPR2019-00614 Page 00065



U.S. Patent Jul. 11, 2017 Sheet 63 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00066

U.S. Patent Jul. 11,2017 Sheet 63 of 104 US 9,703,468 B2

Fig.46 
IPR2019-00614 Page 00066



U.S. Patent Jul. 11, 2017 Sheet 64 of 104 US 9,703,468 B2 

IPR2019-00614 Page 00067

U.S. Patent Jul. 11,2017 Sheet 64 of 104 US 9,703,468 B2

Desktop Fig.47A

4110

IPR2019-00614 Page 00067



US 9,703,468 B2 Sheet 65 of 104 Jul. 11, 2017 U.S. Patent 

IPR2019-00614 Page 00068

2B864,30799

SMkvAXE
U

_'''''.J

_JLIIIIJJlllllJ_ANJEJQmJQJJ.J.||||JJ|||||J_M_m>EmcmmJAm>335JJ...|||||||||JJS3:50_m_cosobm>£wcmmJAm>mJQmJDJJ:>mJQmJQJm>JJJmcmw_5_N>>oJoE>>JcosotJm>JJJmcmwJAm>mJamJnJ3>235Jm>JJJmcmmJ5030.:_M_$26chJvBows;JcosobJm>JJJmcmwm>£wcmmJ2030.:J92,20ch_m_Jgrows.JmJsoJocJ>>JcoachgosobJm>>oJch>>J930ch_sIIIIJ@25chJ.J.n.J28$:58chm@26chuI"IIommIIONIVIAI.NIJE00>:o<MI7 IIImom;IIIIIIIII.MI...mm;2VNEV1.$3$3$3
1mJ

Mvomv

U.S. Patent

IPR2019-00614 Page 00068



U.S. Patent Jul. 11, 2017 Sheet 66 of 104 US 9,703,468 B2 

4804 

4808 
Hide application windows 4800 
on Computer system 

4812 
Provide desktop on 

computer system display 

4816 
Determine NO 

active windows in Window 
Stack? 

4.820 
Create windows on 

Computer system display 

4824 
Move active Windows to 

Created Windows 

4,828 
Provide desktop on 
device displays 

4832 

Modify widow stack 

4836 
Modify computer system 

display buffer 

4840 

FIG. 48 

    

  

  

  

IPR2019-00614 Page 00069



US 9,703,468 B2 Sheet 67 of 104 Jul. 11, 2017 U.S. Patent 

Z AÑOpu?AA 

  

IPR2019-00614 Page 00070

U.S. Patent Jul. 11,2017 Sheet 67 of 104 US 9,703,468 B2

)-4900
1308K 

toV“
03
v

NV—
a»
v1-

0)
V‘

9
N 1L
3o
"o
E

i
oo
o
07
v

q-
o
coT“ V.

3o
”D

E

5

Q:
o
c»
<-

 
IPR2019-00614 Page 00070



U.S. Patent Jul. 11, 2017 Sheet 68 of 104 US 9,703,468 B2 

N 

ru/ 

  

IPR2019-00614 Page 00071

U.S. Patent Jul. 11,2017 Sheet 68 of 104 US 9,703,468 B2

A}5000

Fig.50

1304K

 
IPR2019-00614 Page 00071



U.S. Patent Jul. 11, 2017 Sheet 69 of 104 US 9,703,468 B2 

  

IPR2019-00614 Page 00072

U.S. Patent Jul. 11,2017 Sheet 69 of 104 US 9,703,468 B2

Fig.51 
IPR2019-00614 Page 00072



US 9,703,468 B2 Sheet 70 of 104 Jul. 11, 2017 U.S. Patent 

Z WOpu?AA 

  

IPR2019-00614 Page 00073



US 9,703,468 B2 

^,0099 

U.S. Patent 

  

  

  

  

IPR2019-00614 Page 00074

     

2B0064.}m

w,anat
SU

4wmmmmaa8mmu/i1am«N39%
eh

s3.2%«afguzzmgaoug;ocQ7€me25m5.99m2035525385;820863n,8%
m.J

Nemmwomm

Jcomm

U.S. Patent

IPR2019-00614 Page 00074



U.S. Patent Jul. 11, 2017 Sheet 72 of 104 US 9,703,468 B2 

54.04 

54.00 

5408 

Dock device with computer 
system 

Open window(s) in 
unified desktop 

Undock device from 
Computer system 

Store data associated with 
Windows When docked 

Re-dock device with 
Computer System 

5412 

5416 

5420 

5424 

5428 
Re-open windows previously 

open when last docked 

5432 

FIG. 54 

IPR2019-00614 Page 00075



U.S. Patent Jul. 11, 2017 Sheet 73 of 104 US 9,703,468 B2 

5504 

Device Software 
5508 552 

Operating 
System 1 

Operating 
System 2 

5516 

N Computer System interface 

FIG 55A 552O 

- Device interface 5540 
5524. 

5536 

System 5532 
5544 Operating 

System 

Application ProGrammind interface Op 9 9 5548 

5528 

Computer System Software 

FIG 55B 

  

    

    

  

    

  

    

  

  

IPR2019-00614 Page 00076



U.S. Patent Jul. 11, 2017 Sheet 74 of 104 US 9,703,468 B2 

5604 

Start 56OO 

5608 

Receive event at device 

5612 
Determine if NO 

the event is aSSOciated 
with the device? 

5624 

5616 

ProCeSS event for device Send event information 
to the second OS 

Process event for 
Computing system 

562O 

Display output on device Display Output On 
computing system 

End 5632 

5636 

FIG. 56 

    

  

  

  

  

  

  

  

IPR2019-00614 Page 00077



U.S. Patent Jul. 11, 2017 Sheet 75 Of 104 US 9,703,468 B2 

5700 

5704 

Receive event at the 
Computing system 

Send event to the device 

Process the event 

5708 

5712 

5716 

FIG. 57 

  

IPR2019-00614 Page 00078



U.S. Patent Jul. 11, 2017 Sheet 76 of 104 US 9,703,468 B2 

5804. 

Receive event that CrOSSes the 
device and the computing system 

Send event(s) to the device 

Process the event(s) 

2 5800 

58O8 

5812 

5816 

FIG. 58 

  

IPR2019-00614 Page 00079



U.S. Patent Jul. 11, 2017 Sheet 77 of 104 US 9,703,468 B2 

5904 5900 

5908 

Docking event received at the 
computing system and/or device 

5912 
Device assumes Control of 

Computing system as master 

5916 

Computing system 
Subordinates functions 

5920 

Computing system hides display 

5924 

FIG. 59 

IPR2019-00614 Page 00080



US 9,703.468 B2 

: 

Sheet 78 of 104 Jul. 11, 2017 

{}{}{}9 

U.S. Patent 

  

  

IPR2019-00614 Page 00081

 

2B0064.}

mmm.QE
7on

m“Noam
M

H38mmmommwmom
S

wmam

7ommm
m

2,...gemn.mamwMflfififi.
J

moom

 v03

omow

U.S. Patent

IPR2019-00614 Page 00081



US 9,703,468 B2 Sheet 79 of 104 Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00082

US 9,703,468 B2Sheet 79 of 104Jul. 11, 2017U.S. Patent

«.05

fig.:«Mam“.

3%,...fl»by“.EEK?a

«QM».GE3%xxnot:Eu.

mg»mk333m
“mom?

"New...““Riv.

 
IPR2019-00614 Page 00082



US 9,703,468 B2 U.S. Patent 

  

IPR2019-00614 Page 00083

U.S. Patent Jul. 11,2017 Sheet 80 of 104 US 9,703,468 B2

6104

FIG.61B
1304K 

6108

IPR2019-00614 Page 00083



US 9,703,468 B2 Sheet 81 of 104 Jul. 11, 2017 U.S. Patent 

S. 
o 

  

IPR2019-00614 Page 00084

Orb.GI

US 9,703 468 B2

v05

Sheet 81 of 104

N50

Jul. 11, 2017

 vomr

U S. Patent

3

E

IPR2019-00614 Page 00084



U.S. Patent Jul. 11, 2017 Sheet 82 of 104 US 9,703,468 B2 

s 

s 

O 
C 
co 
CC 

  

IPR2019-00614 Page 00085

U.S. Patent Jul. 11,2017 Sheet 82 of 104 US 9,703,468 B2

FIG.62

6204

 
00
O
0
L0 6020

IPR2019-00614 Page 00085



US 9,703,468 B2 U.S. Patent 

  

IPR2019-00614 Page 00086

U.S. Patent Jul. 11,2017 Sheet 83 of 104 US 9,703,468 B2

xxxxxxxxxxxx/xxxxxxxxxxxxxxxxxxx
1304

6204

 
6008 6020

IPR2019-00614 Page 00086



US 9,703.468 B2 U.S. Patent 

8009 

  

IPR2019-00614 Page 00087

mw

4,weGE
307ll9m

u95”53w

401

fmmwabfivwh0wfikhfi
4

t,.,. _W3%,m5$9.5.quhm..hmkm.23.8:h.
S

3%.fififimxww‘mi;,. n.H.VNO©7,.. 0H1336mm.0g27Wfiumtoga».....>4.¢.9..HQuanta\SmcfifiEmma?n..5%cmmaxi«.53m2m:
1HJ

«.mmmfia3,»

meow

 
U.S. Patent

IPR2019-00614 Page 00087



U.S. Patent Jul. 11, 2017 Sheet 85 of 104 US 9,703,468 B2 

: 
CO 
C 

d 
CO s 

  

IPR2019-00614 Page 00088

U.S. Patent Jul. 11,2017 Sheet 85 of 104 US 9,703,468 B2

1304

FIG.65

6516 
6504

00
O
O
CO

6024

IPR2019-00614 Page 00088



US 9,703.468 B2 Sheet 86 of 104 Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00089

US 9,703,468 B2Sheet 86 of 104Jul. 11, 2017U.S. Patent

3.5%32?w

«GmGE2mm»:3mwfiom

we‘ve

.2»

x.3% 
won?

350

wovevam

IPR2019-00614 Page 00089



US 9,703.468 B2 Sheet 87 of 104 Jul. 11, 2017 U.S. Patent 

899 ‘501-{ 

  

IPR2019-00614 Page 00090

US 9,703,468 B2Sheet 87 of 104Jul. 11, 2017U.S. Patent

MomGE

wove

nwfiu.nfifiwu“Nu.Emwvaubww

vaw

.:ufimfiw«wx4.;wa

fioa,Mme.@3ch.mu,”a?mamflex

m0»quumfiw“amatfifipwz
3mJ5333

33,:gimgépfiwfm»,£6235%:. .was»
.33asm»

 
womm

Nevawovevomw
IPR2019-00614 Page 00090



U.S. Patent Jul. 11, 2017 Sheet 88 of 104 US 9,703,468 B2 

s 

CO 
ver 
C 
KO 

  

  

IPR2019-00614 Page 00091

U S. Patent Jul. 11,2017 Sheet 88 of 104 US 9,703,468 B2

FIG.67
1304

6704

 
6016

IPR2019-00614 Page 00091



89 "501-J 

US 9,703,468 B2 

9209 

Sheet 89 of 104 Jul. 11, 2017 

8009 

U.S. Patent 

  

  

IPR2019-00614 Page 00092

US 9,703,468 B2Sheet 89 of 104Jul. 11, 2017U S. Patent

mo.GI    
  

wNowmeow

 \vvvv.K.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.\vvvvvvvvvvvvvvvvvvvvvvv.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.\vvvvvvvvvvvvvvvvvvvvvvv.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.\vvvvvvvvvvvvvvvvvvvvvvv.\quv.V.\.\.\.\...................................................................................................................................................................................................................................................................................................................................................................................................
IPR2019-00614 Page 00092



U.S. Patent Jul. 11, 2017 Sheet 90 of 104 US 9,703,468 B2 

S. 

CKO 
C 
Od 
c 

  

IPR2019-00614 Page 00093

U.S. Patent Jul. 11,2017 Sheet 90 of 104 US 9,703,468 B2

1304

FIG.69 
00
O
O
(O 6032

IPR2019-00614 Page 00093



U.S. Patent Jul. 11, 2017 Sheet 91 of 104 US 9,703,468 B2 

Receive user interface (UI) event in 
the Triad Control area of the display 

702 

N Display the Triad Contro 

78 

No Y1. Determine if N 
< there is a ji event in the 

^ Triad Contro? 1 

Provide function menu 
associated with event 

- 7038 

Continue to display the 
riad Cotro: 

eterrie if na 

the UI device is still in the 
NTriad Control area? 1 

NO 

7032 : 

Hide the Triad Control 

fr. Y. 

    

  

  

  

  

  

  

    

  

IPR2019-00614 Page 00094



U.S. Patent Jul. 11, 2017 Sheet 92 of 104 

7104 

7108 
Receive user interface (U) event in a 

first user interface 

Display a first application manager 
interface on the first user interface 

7116 e- Receive a U event in a 
second user interface 

7112 

as as s are seas 

Display a second application manager 
interface on the Second user interface 

7120 

7124 Receive a U event to reorder one Or 
more application representations in the 

first application manager interface 

FIG. 71 

US 9,703,468 B2 

7100 

  

  

  

  

    

  

  

  

IPR2019-00614 Page 00095



U.S. Patent Jul. 11, 2017 Sheet 93 of 104 US 9,703,468 B2 

t 
3 
-n. 

s 

s 

  

  

IPR2019-00614 Page 00096

U.S. Patent Jul. 11,2017 Sheet 93 of 104 US 9,703,468 B2

24100
100

1308f 7212 
Fig.72

‘f304

21104

7216 
IPR2019-00614 Page 00096



IPR2019-00614 Page 00097

 

2B

mNRN3,Eatm82$29,N5,mom“Scomm.33

Uvomu0me«van

vamN

.

.262:5wmmw
4mg

mwmwN.m.Ep.,.7.éé4M.
9a

mgone;02%
s. mags;

Nmmn

71m

n,8%SQmm?
m.we?

vmmh

2:3m;3:t8%
netaP

S”8:
U

IPR2019-00614 Page 00097



US 9,703,468 B2 Sheet 95 of 104 Jul. 11, 2017 U.S. Patent 

  

IPR2019-00614 Page 00098

US 9,703,468 B2Sheet95 0f104Jul.11,2017U.S. Patent

Eat

ommhNmmw

NrmwNwmhwomn
owmn

«mmxfiwmw

Nmmw

 

wovnmmmn

mow“

ommhown“mmmn
mom?

o

ofvomw«mmfivar?vomNarm“

cor?

IPR2019-00614 Page 00098



IPR2019-00614 Page 00099

 

2B

8IMEat
30

7,mm?
9

S8.282U8283$2$2M8%
1f069mhS

Umg.
m1

n.838%mm?
mwe»;

v2

OS323:32N
t

nmE,
etaP

SH02r
U

IPR2019-00614 Page 00099



IPR2019-00614 Page 00100

 

2

BmwN3:.MK.E
4.}3

m8.2mom“
9,

S8Q$2

U$332
wow”

a262:5mm?

401f079

mN303,55F26592,
S

mmmw

7102

H@SK0N3.wmmn
m8?

J

vmmN

oovfiomw

tnetaP

S”8:
U

IPR2019-00614 Page 00100



IPR2019-00614 Page 00101

U.S. Patent Jul. 11,2017 Sheet 98 of 104 US 9,703,468 B2

7704 7700

7708

Receive user interface (Ul)
event in a first user interface

Display a first application manager
interface on the first user interface

7716 Receive a Ul event in a
second user interface

7712

7720 . .
Display a second application manager
interface on the second user interface

7724 Receive a Ul event to reorder one or

more application representations in the

second application manager interface 
7728

End

FIG. 77

IPR2019-00614 Page 00101



IPR2019-00614 Page 00102

 

2upw

M,an.mtmwNFNNn;mmmnNam“
S

ocmxmvmx

vampvvaswap

4

m82
f099mhS

U$2.
02mm

.wmmp
Mommnovmwmom?

vNMN

cowwow?wow?qowN
ovmn

cor?

U.S. Patent

IPR2019-00614 Page 00102



IPR2019-00614 Page 00103

U.S. Patent Jul. 11,2017 Sheet 100 of 104 US 9,703,468 B2

7904

7900

7908 Receive indication that the device is

docked with the computer system

7912

Generate the unified desktop

7916

Receive a Ul event that moves a display of an application from

the device user interface to the computer system use interface

7920 

  
  

 

 Determine if the

application is associated with a

big brother application?

NO

YES

7924

Send/Receive directive to the computer

system to execute the big brother application

7928

Receive state information for application

7936

7932 —-L -- -- -- -- --
Re—execute the application in l Execute application in 1

a big brother application l free form window I

7940

FIG 79

IPR2019-00614 Page 00103



IPR2019-00614 Page 00104

U.S. Patent Jul. 11,2017 Sheet 101 of 104 US 9,703,468 B2

Fig.80 
IPR2019-00614 Page 00104



IPR2019-00614 Page 00105

U.S. Patent Jul. 11,2017 Sheet 102 of 104 US 9,703,468 B2

Fig.81 
IPR2019-00614 Page 00105



IPR2019-00614 Page 00106

U.S. Patent Jul. 11,2017 Sheet 103 of 104 US 9,703,468 B2

8204

8208 . . . . . .
Receive Indication that the devrce lS

docked with the computer system

8212

Generate the unified desktop

8216

Receive a Ul event that moves a display of an application from

the device user interface to the computer system use interface

8220

Search metadata in a big brother application

pool for an associated big brother applicaiton

 
  

    
 

  
8224

Determine if the NO

application is part of a big brother

application pool?

YES 8232

8228 -- —— —- -— —— —— —- 1
Re-execute the application in

a big brother application

Execute application in
free form window

........_......_ _.._...........J

8236

FIG. 82

IPR2019-00614 Page 00106



IPR2019-00614 Page 00107

US 9,703,468 B2Sheet 104 of 104Jul. 11, 2017U.S. Patent

mvmw
comm

$32.52.33m
wwmw

wmmm

mmGE

0co:8__&<mcormuzggd.wcosmgig<m838%?N83833H3:832

EEEwn.mcosmgaafmfiemcormuzuad‘hwfiogmm5mi35683cozmu:na<muSmo vmmwNemww:6
Nmmmvomw

IPR2019-00614 Page 00107



IPR2019-00614 Page 00108

US 9,703,468 B2

1
UNIFIED DESKTOP INDEPENDENT FOCUS
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BACKGROUND

A substantial number of handheld computing devices,
such as cellular phones, tablets, and E-Readers, make use of
a touch screen display not only to deliver display informa-
tion to the user but also to receive inputs from user interface
commands. While touch screen displays may increase the
configurability of the handheld device and provide a wide
variety of user interface options, this flexibility typically
comes at a price. The dual use of the touch screen to provide
content and receive user commands, while flexible for the
user, may obfuscate the display and cause visual clutter,
thereby leading to user frustration and loss of productivity.

The small form factor of handheld computing devices
requires a careful balancing between the displayed graphics
and the area provided for receiving inputs. On the one hand,
the small display constrains the display space, which may
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increase the difficulty of interpreting actions or results. On
the other hand, a virtual keypad or other user interface
scheme is superimposed on or positioned adjacent to an
executing application, requiring the application to be
squeezed into an even smaller portion of the display.

This balancing act is particularly difficult for single dis-
play touch screen devices. Single display touch screen
devices are crippled by their limited screen space. When
users are entering information into the device, through the
single display, the ability to interpret information in the
display can be severely hampered, particularly when a
complex interaction between display and interface is
required.

Current handheld computing devices may be connected to
larger computing devices, e.g., personal computers (PCs), or
peripheral screens to provide more display area. Current
handheld devices do not include features that allow it to

provide both PC functionality and the functionality associ-
ated with the handheld device, e.g., phone, text, or other
communication functionality. Instead, a peripheral screen
connected to a handheld device merely provides more
display area for the handheld computing device. When
connecting the handheld device to another computing sys-
tem, such as a PC, the handheld device is typically recog-
nized by the computing system as a peripheral device. The
functionality of the handheld device is typically not inte-
grated with the functionality of the larger computing system.

SUMMARY

There is a need for a dual multi-display handheld com-
puting device that provides for enhanced power and/or
versatility compared to conventional single display hand-
held computing devices. These and other needs are
addressed by the various aspects, embodiments, and/or
configurations of the present disclosure. Also, while the
disclosure is presented in terms of exemplary embodiments,
it should be appreciated that individual aspects of the
disclosure can be separately claimed.

Embodiments provide for a handheld device with a uni-
fied desktop for integrating the functionality of the handheld
device with a larger computing system, e.g., a PC. When
connected to a peripheral display and/or a display of a PC,
the handheld device provides a unified desktop displayed
across the screen(s) of the handheld device and the addi-
tional display. The unified desktop unifies the PC function-
ality provided on the additional display with the handheld
functionality, such as communication applications (e.g.,
phone, SMS, MMS) provided on the screen(s) of the hand-
held device. A user can seamlessly interact with applica-
tions, e.g., open, drag, close, receive notifications, on the
unified desktop whether the applications are displayed on
the screens of the handheld device, or the peripheral display
of the larger computing system. Each portion of the unified
desktop (i.e., the portion on the handheld device and the
portion on the peripheral screen) may display different
applications, information, and/or have a different layout.
Also, in embodiments, each portion of the desktop may
display similar information in different formats. For
example, battery level of the handheld device, wireless
network signal strength, notifications, can be displayed in
both portions of the desktop, with a larger format being used
on the portion of the unified desktop displayed on the
peripheral screen, and a smaller format used on the screen(s)
of the peripheral device.

Further embodiments provide for devices, computer-ex-
ecutable instructions, and methods for providing a unified
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desktop. Upon docking a device with a computer system, a
unified system generates a unified desktop. The unified
desktop can include a first user interface associated with the
device and a second user interface associated with the

computer system. While docked, the unified system can
receive a first user interface input on the first user interface.
In response to receiving the first user interface input, the
unified system may display a first application manager
interface on the first user interface. The unified system can
then receive a second user interface input on the second user
interface. And, in response to receiving the second user
interface input, the unified system can display a second
application manager interface on the second user interface;

receiving a third user interface input, wherein the third
user interface input reorders one or more application repre-
sentations in the second application manager interface

The phrases “at least one”, “one or more”, and “and/or”
are open-ended expressions that are both conjunctive and
disjunctive in operation. For example, each of the expres-
sions “at least one of A, B and C”, “at least one of A, B, or
C”, “one or more ofA, B, and C”, “one or more ofA, B, or
C” and “A, B, and/or C” means A alone, B alone, C alone,
A and B together, A and C together, B and C together, or A,
B and C together.

The term “a” or “an” entity refers to one or more of that
entity. As such, the terms “a” (or “an”), “one or more” and
“at least one” can be used interchangeably herein. It is also
to be noted that the terms “comprising”, “including”, and
“having” can be used interchangeably.

The term “automatic” and variations thereof, as used
herein, refers to any process or operation done without
material human input when the process or operation is
performed. However, a process or operation can be auto-
matic, even though performance of the process or operation
uses material or immaterial human input, if the input is
received before performance of the process or operation.
Human input is deemed to be material if such input influ-
ences how the process or operation will be performed.
Human input that consents to the performance of the process
or operation is not deemed to be “material”.

The term “computer-readable medium” as used herein
refers to any tangible storage and/or transmission medium
that participate in providing instructions to a processor for
execution. Such a medium may take many forms, including
but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for
example, NVRAM, or magnetic or optical disks. Volatile
media includes dynamic memory, such as main memory.
Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, magneto-optical
medium, a CD-ROM, any other optical medium, punch
cards, paper tape, any other physical medium with patterns
of holes, a RAM, a PROM, and EPROM, a FLASH-
EPROM, a solid state medium like a memory card, any other
memory chip or cartridge, a carrier wave as described
hereinafter, or any other medium from which a computer can
read. A digital file attachment to e-mail or other self-
contained information archive or set of archives is consid-

ered a distribution medium equivalent to a tangible storage
medium. When the computer-readable media is configured
as a database, it is to be understood that the database may be
any type of database, such as relational, hierarchical, object-
oriented, and/or the like. Accordingly, the disclosure is
considered to include a tangible storage medium or distri-
bution medium and prior art-recognized equivalents and
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successor media, in which the software implementations of
the present disclosure are stored.

The term “desktop” refers to a metaphor used to portray
systems. A desktop is generally considered a “surface” that
typically includes pictures, called icons, widgets, folders,
etc. that can activate show applications, windows, cabinets,
files, folders, documents, and other graphical items. The
icons are generally selectable to initiate a task through user
interface interaction to allow a user to execute applications
or conduct other operations.

The term “screen,” “touch screen,” or “touchscreen”
refers to a physical structure that includes one or more
hardware components that provide the device with the
ability to render a user interface and/or receive user input. A
screen can encompass any combination of gesture capture
region, a touch sensitive display, and/or a configurable area.
The device can have one or more physical screens embedded
in the hardware. However a screen may also include an
external peripheral device that may be attached and detached
from the device. In embodiments, multiple external devices
may be attached to the device. Thus, in embodiments, the
screen can enable the user to interact with the device by
touching areas on the screen and provides information to a
user through a display. The touch screen may sense user
contact in a number of different ways, such as by a change
in an electrical parameter (e.g., resistance or capacitance),
acoustic wave variations, infrared radiation proximity detec-
tion, light variation detection, and the like. In a resistive
touch screen, for example, normally separated conductive
and resistive metallic layers in the screen pass an electrical
current. When a user touches the screen, the two layers make
contact in the contacted location, whereby a change in
electrical field is noted and the coordinates of the contacted

location calculated. In a capacitive touch screen, a capacitive
layer stores electrical charge, which is discharged to the user
upon contact with the touch screen, causing a decrease in the
charge of the capacitive layer. The decrease is measured, and
the contacted location coordinates determined. In a surface

acoustic wave touch screen, an acoustic wave is transmitted
through the screen, and the acoustic wave is disturbed by
user contact. A receiving transducer detects the user contact
instance and determines the contacted location coordinates.

The term “display” refers to a portion of one or more
screens used to display the output of a computer to a user.
A display may be a single-screen display or a multi-screen
display, referred to as a composite display. A composite
display can encompass the touch sensitive display of one or
more screens. A single physical screen can include multiple
displays that are managed as separate logical displays. Thus,
different content can be displayed on the separate displays
although part of the same physical screen.

The term “displayed image” refers to an image produced
on the display. A typical displayed image is a window or
desktop. The displayed image may occupy all or a portion of
the display.

The term “display orientation” refers to the way in which
a rectangular display is oriented by a user for viewing. The
two most common types of display orientation are portrait
and landscape. ln landscape mode, the display is oriented
such that the width of the display is greater than the height
of the display (such as a 4:3 ratio, which is 4 units wide and
3 units tall, or a 16:9 ratio, which is 16 units wide and 9 units
tall). Stated differently, the longer dimension of the display
is oriented substantially horizontal in landscape mode while
the shorter dimension of the display is oriented substantially
vertical. In the portrait mode, by contrast, the display is
oriented such that the width of the display is less than the
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height of the display. Stated differently, the shorter dimen-
sion of the display is oriented substantially horizontal in the
portrait mode while the longer dimension of the display is
oriented substantially vertical.

The term “composite display” refers to a logical structure 5
that defines a display that can encompass one or more
screens. A multi-screen display can be associated with a
composite display that encompasses all the screens. The
composite display can have different display characteristics
based on the various orientations of the device. 10

The term “gesture” refers to a user action that expresses
an intended idea, action, meaning, result, and/or outcome.
The user action can include manipulating a device (e.g.,
opening or closing a device, changing a device orientation,
moving a trackball or wheel, etc.), movement of a body part 15
in relation to the device, movement of an implement or tool
in relation to the device, audio inputs, etc. A gesture may be
made on a device (such as on the screen) or with the device
to interact with the device.

The term “module” as used herein refers to any known or 20
later developed hardware, software, firmware, artificial
intelligence, fuzzy logic, or combination of hardware and
software that is capable of performing the functionality
associated with that element.

The term “gesture capture” refers to a sense or otherwise 25
a detection of an instance and/or type of user gesture. The
gesture capture can occur in one or more areas of the screen,
A gesture region can be on the display, where it may be
referred to as a touch sensitive display or off the display
where it may be referred to as a gesture capture area. 30

A “multi-screen application” or “multiple-display appli-
cation” refers to an application that is capable of multiple
modes. The multi-screen application mode can include, but
is not limited to, a single screen mode (where the application
is displayed on a single screen) or a composite display mode 35
(where the application is displayed on two or more screens).
A multi-screen application can have different layouts opti-
mized for the mode. Thus, the multi-screen application can
have different layouts for a single screen or for a composite
display that can encompass two or more screens. The 40
different layouts may have different screen/display dimen-
sions and/or configurations on which the user interfaces of
the multi-screen applications can be rendered. The different
layouts allow the application to optimize the application’s
user interface for the type of display, e.g., single screen or 45
multiple screens. In single screen mode, the multi-screen
application may present one window pane of information. In
a composite display mode, the multi-screen application may
present multiple window panes of information or may
provide a larger and a richer presentation because there is 50
more space for the display contents. The multi-screen appli-
cations may be designed to adapt dynamically to changes in
the device and the mode depending on which display (single
or composite) the system assigns to the multi-screen appli-
cation. In alternative embodiments, the user can use a 55
gesture to request the application transition to a different
mode, and, if a display is available for the requested mode,
the device can allow the application to move to that display
and transition modes.

A “single-screen application” refers to an application that 60
is capable of single screen mode. Thus, the single-screen
application can produce only one window and may not be
capable of different modes or different display dimensions.
A single-screen application may not be capable of the
several modes discussed with the multi-screen application. 65

The term “window” refers to a, typically rectangular,
displayed image on at least part of a display that contains or

6

provides content different from the rest of the screen. The
window may obscure the desktop.

The terms “determine”, “calculate” and “compute,” and
variations thereof, as used herein, are used interchangeably
and include any type ofmethodology, process, mathematical
operation or technique.

It shall be understood that the term “means” as used

herein shall be given its broadest possible interpretation in
accordance with 35 U.S.C., Section 112, Paragraph 6.
Accordingly, a claim incorporating the term “means” shall
cover all structures, materials, or acts set forth herein, and all

of the equivalents thereof. Further, the structures, materials
or acts and the equivalents thereof shall include all those
described in the summary of the invention, brief description
of the drawings, detailed description, abstract, and claims
themselves.

The preceding is a simplified summary of the disclosure
to provide an understanding of some aspects of the disclo-
sure. This summary is neither an extensive nor exhaustive
overview of the disclosure and its various aspects, embodi-
ments, and/or configurations. It is intended neither to iden-
tify key or critical elements of the disclosure nor to delineate
the scope of the disclosure but to present selected concepts
of the disclosure in a simplified form as an introduction to
the more detailed description presented below. As will be
appreciated, other aspects, embodiments, and/or configura-
tions of the disclosure are possible utilizing, alone or in
combination, one or more of the features set forth above or
described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A includes a first view of an embodiment of a

multi-screen user device;
FIG. 1B includes a second view of an embodiment of a

multi-screen user device;
FIG. 1C includes a third view of an embodiment of a

multi-screen user device;
FIG. 1D includes a fourth view of an embodiment of a

multi-screen user device;
FIG. 1E includes a fifth view of an embodiment of a

multi-screen user device;
FIG. 1F includes a sixth view of an embodiment of a

multi-screen user device;
FIG. 1G includes a seventh view of an embodiment of a

multi-screen user device;
FIG. 1H includes a eighth view of an embodiment of a

multi-screen user device;
FIG. 1I includes a ninth view of an embodiment of a

multi-screen user device;
FIG. 1] includes a tenth view of an embodiment of a

multi-screen user device;
FIG. 2 is a block diagram of an embodiment of the

hardware of the device;
FIG. 3A is a block diagram of an embodiment of the state

model for the device based on the device’s orientation

and/or configuration;
FIG. 3B is a table of an embodiment of the state model for

the device based on the device’s orientation and/or configu-
ration;

FIG. 4A is a first representation of an embodiment of user
gesture received at a device;

FIG. 4B is a second representation of an embodiment of
user gesture received at a device;

FIG. 4C is a third representation of an embodiment ofuser
gesture received at a device;
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FIG. 4D is a fourth representation of an embodiment of
user gesture received at a device;

FIG. 4E is a fifth representation of an embodiment of user
gesture received at a device;

FIG. 4F is a sixth representation of an embodiment ofuser
gesture received at a device;

FIG. 4G is a seventh representation of an embodiment of
user gesture received at a device;

FIG. 4H is a eighth representation of an embodiment of
user gesture received at a device;

FIG. 5A is a block diagram of an embodiment of the
device software and/or firmware;

FIG. 5B is a second block diagram of an embodiment of
the device software and/or firmware;

FIG. 6A is a first representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6B is a second representation of an embodiment of
a device configuration generated in response to the device
state;

FIG. 6C is a third representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6D is a fourth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6E is a fifth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6F is a sixth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6G is a seventh representation of an embodiment of
a device configuration generated in response to the device
state;

FIG. 6H is a eighth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6I is a ninth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 6] is a tenth representation of an embodiment of a
device configuration generated in response to the device
state;

FIG. 7A is representation of a logical window stack;
FIG. 7B is another representation of an embodiment of a

logical window stack;
FIG. 7C is another representation of an embodiment of a

logical window stack;
FIG. 7D is another representation of an embodiment of a

logical window stack;
FIG. 7E is another representation of an embodiment of a

logical window stack;
FIG. 8 is block diagram of an embodiment of a logical

data structure for a window stack;
FIG. 9 is a flow chart of an embodiment of a method for

creating a window stack;
FIG. 10 is a flow chart of an embodiment of a method for

managing the execution of an application;
FIG. 11 is a block diagram of an embodiment of the

hardware of a unified system;
FIG. 12 is a block diagram of an embodiment of the

hardware of a computer system;
FIG. 13 is a representation of an embodiment of a unified

desktop;
FIG. 14 is a representation of an embodiment of a user

interface presented in a unified desktop;
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FIG. 15 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 16 is a flow chart of an embodiment of a method for

providing status indicators in a unified desktop;
FIG. 17 is a flow chart of an embodiment of a method for

providing status indicators in a unified desktop;
FIG. 18 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 19 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 20 is a flow chart of an embodiment of a method for

providing a freeform window in a unified desktop;
FIG. 21 is another flow chart of an embodiment of a

method for providing a freeform window in a unified
desktop;

FIG. 22 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 23 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 24 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 25 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 26 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 27 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 28 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 29 is a representation of a state diagram of a user
interface in a sleep state presented in a unified desktop;

FIG. 30 is a flow chart of an embodiment of a method for

providing a common wake and unlock strategy for a unified
desktop;

FIG. 31 is another representation of an embodiment of
user interfaces presented before docking a device with a
computer system to form a unified desktop;

FIG. 32 is another representation of an embodiment of a
user interface presented in a unified desktop after docking;

FIG. 33 is another representation of an embodiment of a
user interface presented in a unified desktop after docking;

FIG. 34 is a flow chart of an embodiment of a method for

docking a device with a computer system to form a unified
desktop;

FIG. 35 is another representation of an embodiment of a
user interface presented in a unified desktop before undock-
mg;

FIG. 36 is another representation of an embodiment of
user interfaces presented after undocking a device with a
computer system to dismantle a unified desktop;

FIG. 37 is a flow chart of an embodiment of a method for

undocking a device with a computer system;
FIG. 38 is a representation of a rules diagram for different

rules that govern the docking and undocking of a device and
a computer system;

FIG. 39 is a block diagram of an embodiment of the
computing environment of a unified system;

FIG. 40 is a representation of an embodiment of a user
interface presented in a unified desktop;

FIG. 41A is a block diagram of an embodiment of a user
interface data structure associated with the unified desktop;

FIG. 41B is another block diagram of another embodi-
ment of a user interface data structure associated with the

unified desktop;
FIG. 42 is another representation of an embodiment of a

user interface presented in a unified desktop;
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FIG. 43A is a block diagram of an embodiment of a user
interface data structure associated with the unified desktop;

FIG. 43B is another block diagram of another embodi-
ment of a user interface data structure associated with the

unified desktop;
FIG. 44 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 45A is a block diagram of an embodiment of a user

interface data structure associated with the unified desktop;
FIG. 45B is another block diagram of another embodi-

ment of a user interface data structure associated with the

unified desktop;
FIG. 46 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 47A is a block diagram of an embodiment of a user

interface data structure associated with the unified desktop;
FIG. 47B is another block diagram of another embodi-

ment of a user interface data structure associated with the

unified desktop;
FIG. 48 is a flow chart of an embodiment of a method for

managing the user interface when docking a device with a
computer system;

FIG. 49 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 50 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 51 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 52 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 53 is a block diagram of an embodiment of data
structure associated windows previously displayed when the
device was previously docked with the computer system;

FIG. 54 is a flow chart of an embodiment of a method for

managing window stickiness;
FIG. 55A is another block diagram of another embodi-

ment of modules associated with the device docked with the

computer system;
FIG. 55B is another block diagram of another embodi-

ment of modules associated with the computer system
docked with the device;

FIG. 56 is a flow chart of an embodiment of a method for

processing events in the unified system;
FIG. 57 is another flow chart of another embodiment of a

method for processing events in the unified system;
FIG. 58 is another flow chart of another embodiment of a

method for processing events in the unified system;
FIG. 59 is a flow chart of an embodiment of a method for

the device assuming the role of master in the unified system;
FIG. 60 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 61A is another representation of an embodiment of

a user interface presented in a unified desktop;
FIG. 61B is another representation of an embodiment of

a user interface presented in a unified desktop;
FIG. 61C is another representation of an embodiment of

a user interface presented in a unified desktop;
FIG. 62 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 63 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 64 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 65 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 66A is another representation of an embodiment of

a user interface presented in a unified desktop;
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FIG. 66B is another representation of an embodiment of
a user interface presented in a unified desktop;

FIG. 67 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 68 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 69 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 70 is a flow chart of an embodiment of a method for

providing a triad control in the unified system;
FIG. 71 is a flow chart of an embodiment of a method for

providing an application manager interface in the unified
system;

FIG. 72 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 73 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 74 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 75 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 76 is another representation of an embodiment of a
user interface presented in a unified desktop;

FIG. 77 is a flow chart of an embodiment of a method for

providing an application manager interface in the unified
system;

FIG. 78 is another representation of an embodiment of a
user interface presented in a unified desktop

FIG. 79 is a flow chart of an embodiment of a method for

providing a big brother application in the unified system;
FIG. 80 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 81 is another representation of an embodiment of a

user interface presented in a unified desktop;
FIG. 82 is a flow chart of an embodiment of a method for

providing a big brother application in the unified system;
FIG. 83 is an embodiment of a data structure associated

with a big brother application in a unified desktop.
In the appended figures, similar components and/or fea-

tures may have the same reference label. Further, various
components of the same type may be distinguished by
following the reference label by a letter that distinguishes
among the similar components. If only the first reference
label is used in the specification, the description is applicable
to any one of the similar components having the same first
reference label irrespective of the second reference label.

DETAILED DESCRIPTION

Presented herein are embodiments of a device. The device

can be a communications device, such as a cellular tele-
phone, or other smart device. The device can include two
screens that are oriented to provide several unique display
configurations. Further, the device can receive user input in
unique ways. The overall design and functionality of the
device provides for an enhanced user experience making the
device more useful and more efficient.

Mechanical Features:
FIGS. 1A-1J illustrate a device 100 in accordance with

embodiments of the present disclosure. As described in
greater detail below, device 100 can be positioned in a
number of different ways each of which provides different
functionality to a user. The device 100 is a multi-screen
device that includes a primary screen 104 and a secondary
screen 108, both of which are touch sensitive. In embodi-
ments, the entire front surface of screens 104 and 108 may
be touch sensitive and capable of receiving input by a user
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touching the front surface of the screens 104 and 108.
Primary screen 104 includes touch sensitive display 110,
which, in addition to being touch sensitive, also displays
information to a user. Secondary screen 108 includes touch
sensitive display 114, which also displays information to a 5
user. In other embodiments, screens 104 and 108 may
include more than one display area.

Primary screen 104 also includes a configurable area 112
that has been configured for specific inputs when the user
touches portions of the configurable area 112. Secondary
screen 108 also includes a configurable area 116 that has
been configured for specific inputs. Areas 112a and 11611
have been configured to receive a “back” input indicating
that a user would like to view information previously
displayed. Areas 112b and 116b have been configured to
receive a “menu” input indicating that the user would like to
view options from a menu. Areas 1120 and 1160 have been
configured to receive a “home” input indicating that the user
would like to view information associated with a “home” 20

view. In other embodiments, areas 112a-c and 116a-c may
be configured, in addition to the configurations described
above, for other types of specific inputs including control-
ling features of device 100, some non-limiting examples
including adjusting overall system power, adjusting the 25
volume, adjusting the brightness, adjusting the vibration,
selecting of displayed items (on either of screen 104 or 108),
operating a camera, operating a microphone, and initiating/
terminating of telephone calls. Also, in some embodiments,
areas 112a-c and 116a-c may be configured for specific 30
inputs depending upon the application running on device
100 and/or information displayed on touch sensitive dis-
plays 110 and/or 114.

In addition to touch sensing, primary screen 104 and
secondary screen 108 may also include areas that receive 35
input from a user without requiring the user to touch the
display area of the screen. For example, primary screen 104
includes gesture capture area 120, and secondary screen 108
includes gesture capture area 124. These areas are able to
receive input by recognizing gestures made by a user 40
without the need for the user to actually touch the surface of
the display area. In comparison to touch sensitive displays
110 and 114, the gesture capture areas 120 and 124 are
commonly not capable of rendering a displayed image.

The two screens 104 and 108 are connected together with 45
a hinge 128, shown clearly in FIG. 1C (illustrating a back
view of device 100). Hinge 128, in the embodiment shown
in FIGS. 1A-1J, is a center hinge that connects screens 104
and 108 so that when the hinge is closed, screens 104 and
108 are juxtaposed (i.e., side-by-side) as shown in FIG. 1B 50
(illustrating a front view of device 100). Hinge 128 can be
opened to position the two screens 104 and 108 in different
relative positions to each other. As described in greater detail
below, the device 100 may have different functionalities
depending on the relative positions of screens 104 and 108. 55

FIG. 1D illustrates the right side of device 100. As shown
in FIG. 1D, secondary screen 108 also includes a card slot
132 and a port 136 on its side. Card slot 132 in embodi-
ments, accommodates different types of cards including a
subscriber identity module (SIM). Port 136 in embodiments 60
is an input/output port (I/O port) that allows device 100 to
be connected to other peripheral devices, such as a display,
keyboard, or printing device. As can be appreciated, these
are merely some examples and in other embodiments device
100 may include other slots and ports such as slots and ports 65
for accommodating additional memory devices and/or for
connecting other peripheral devices. Also shown in FIG. 1D
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is an audio jack 140 that accommodates a tip, ring, sleeve
(TRS) connector for example to allow a user to utilize
headphones or a headset.

Device 100 also includes a number of buttons 158. For

example, FIG. 1E illustrates the left side of device 100. As
shown in FIG. IF, the side of primary screen 104 includes
three buttons 144, 148, and 152, which can be configured for
specific inputs. For example, buttons 144, 148, and 152 may
be configured to, in combination or alone, control a number
of aspects of device 100. Some non-limiting examples
include overall system power, volume, brightness, vibration,
selection of displayed items (on either of screen 104 or 108),
a camera, a microphone, and initiation/termination of tele-
phone calls. In some embodiments, instead of separate
buttons two buttons may be combined into a rocker button.
This arrangement is useful in situations where the buttons
are configured to control features such as volume or bright-
ness. In addition to buttons 144, 148, and 152, device 100
also includes a button 156, shown in FIG. 1F, which illus-
trates the top of device 100. In one embodiment, button 156
is configured as an on/olf button used to control overall
system power to device 100. In other embodiments, button
156 is configured to, in addition to or in lieu of controlling
system power, control other aspects of device 100. In some
embodiments, one or more of the buttons 144, 148, 152, and
156 are capable of supporting different user commands. By
way of example, a normal press has a duration commonly of
less than about 1 second and resembles a quick tap. A
medium press has a duration commonly of 1 second or more
but less than about 12 seconds. A long press has a duration
commonly of about 12 seconds or more. The function of the
buttons is normally specific to the application that is cur-
rently in focus on the respective display 110 and 114. In a
telephone application for instance and depending on the
particular button, a normal, medium, or long press can mean
end call, increase in call volume, decrease in call volume,
and toggle microphone mute. In a camera or video applica-
tion for instance and depending on the particular button, a
normal, medium, or long press can mean increase zoom,
decrease zoom, and take photograph or record video.

There are also a number of hardware components within
device 100. As illustrated in FIG. 1C, device 100 includes a
speaker 160 and a microphone 164. Device 100 also
includes a camera 168 (FIG. 1B). Additionally, device 100
includes two position sensors 172A and 172B, which are
used to determine the relative positions of screens 104 and
108. In one embodiment, position sensors 172A and 172B
are Hall effect sensors. However, in other embodiments
other sensors can be used in addition to or in lieu of the Hall

effect sensors. An accelerometer 176 may also be included
as part of device 100 to determine the orientation of the
device 100 and/or the orientation of screens 104 and 108.

Additional internal hardware components that may be
included in device 100 are described below with respect to
FIG. 2.

The overall design of device 100 allows it to provide
additional functionality not available in other communica-
tion devices. Some of the functionality is based on the
various positions and orientations that device 100 can have.
As shown in FIGS. 1B-1G, device 100 can be operated in an
“open” position where screens 104 and 108 are juxtaposed.
This position allows a large display area for displaying
information to a user. When position sensors 172A and 172B
determine that device 100 is in the open position, they can
generate a signal that can be used to trigger different events
such as displaying information on both screens 104 and 108.
Additional events may be triggered if accelerometer 176
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determines that device 100 is in a portrait position (FIG. 1B)
as opposed to a landscape position (not shown).

In addition to the open position, device 100 may also have
a “closed” position illustrated in FIG. 1H. Again, position
sensors 172A and 172B can generate a signal indicating that
device 100 is in the “closed” position. This can trigger an
event that results in a change of displayed information on
screen 104 and/or 108. For example, device 100 may be
programmed to stop displaying information on one of the
screens, e.g., screen 108, since a user can only view one
screen at a time when device 100 is in the “closed” position.
In other embodiments, the signal generated by position
sensors 172A and 172B, indicating that the device 100 is in
the “closed” position, can trigger device 100 to answer an
incoming telephone call. The “closed” position can also be
a preferred position for utilizing the device 100 as a mobile
phone.

Device 100 can also be used in an “easel” position which
is illustrated in FIG. II. In the “easel” position, screens 104
and 108 are angled with respect to each other and facing
outward with the edges of screens 104 and 108 substantially
horizontal. In this position, device 100 can be configured to
display information on both screens 104 and 108 to allow
two users to simultaneously interact with device 100. When
device 100 is in the “easel” position, sensors 172A and 172B
generate a signal indicating that the screens 104 and 108 are
positioned at an angle to each other, and the accelerometer
176 can generate a signal indicating that device 100 has been
placed so that the edge of screens 104 and 108 are substan-
tially horizontal. The signals can then be used in combina-
tion to generate events that trigger changes in the display of
information on screens 104 and 108.

FIG. 1] illustrates device 100 in a “modified easel”

position. In the “modified easel” position, one of screens 104
or 108 is used as a stand and is faced down on the surface

of an object such as a table. This position provides a
convenient way for information to be displayed to a user in
landscape orientation. Similar to the easel position, when
device 100 is in the “modified easel” position, position
sensors 172A and 172B generate a signal indicating that the
screens 104 and 108 are positioned at an angle to each other.
The accelerometer 176 would generate a signal indicating
that device 100 has been positioned so that one of screens
104 and 108 is faced downwardly and is substantially
horizontal. The signals can then be used to generate events
that trigger changes in the display of information of screens
104 and 108. For example, information may not be dis-
played on the screen that is face down since a user cannot see
the screen.

Transitional states are also possible. When the position
sensors 172A and B and/or accelerometer indicate that the

screens are being closed or folded (from open), a closing
transitional state is recognized. Conversely when the posi-
tion sensors 172A and B indicate that the screens are being
opened or folded (from closed), an opening transitional state
is recognized. The closing and opening transitional states are
typically time-based, or have a maximum time duration
from a sensed starting point. Normally, no user input is
possible when one of the closing and opening states is in
effect. In this manner, incidental user contact with a screen
during the closing or opening function is not misinterpreted
as user input. In embodiments, another transitional state is
possible when the device 100 is closed. This additional
transitional state allows the display to switch from one
screen 104 to the second screen 108 when the device 100 is

closed based on some user input, e.g., a double tap on the
screen 110,114.
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As can be appreciated, the description of device 100 is
made for illustrative purposes only, and the embodiments are
not limited to the specific mechanical features shown in
FIGS. 1A-1J and described above. In other embodiments,

device 100 may include additional features, including one or
more additional buttons, slots, display areas, hinges, and/or
locking mechanisms. Additionally, in embodiments, the
features described above may be located in different parts of
device 100 and still provide similar functionality. Therefore,
FIGS. 1A-1J and the description provided above are non-
limiting.

Hardware Features:

FIG. 2 illustrates components of a device 100 in accor-
dance with embodiments of the present disclosure. In gen-
eral, the device 100 includes a primary screen 104 and a
secondary screen 108. While the primary screen 104 and its
components are normally enabled in both the opened and
closed positions or states, the secondary screen 108 and its
components are normally enabled in the opened state but
disabled in the closed state. However, even when in the

closed state a user or application triggered interrupt (such as
in response to a phone application or camera application
operation) can flip the active screen, or disable the primary
screen 104 and enable the secondary screen 108, by a
suitable command. Each screen 104, 108 can be touch
sensitive and can include different operative areas. For
example, a first operative area, within each touch sensitive
screen 104 and 108, may comprise a touch sensitive display
110, 114. In general, the touch sensitive display 110, 114
may comprise a full color, touch sensitive display. A second
area within each touch sensitive screen 104 and 108 may
comprise a gesture capture region 120, 124. The gesture
capture region 120, 124 may comprise an area or region that
is outside of the touch sensitive display 110, 114 area, and
that is capable of receiving input, for example in the form of
gestures provided by a user. However, the gesture capture
region 120, 124 does not include pixels that can perform a
display function or capability.

A third region of the touch sensitive screens 104 and 108
may comprise a configurable area 112, 116. The configu-
rable area 112, 116 is capable of receiving input and has
display or limited display capabilities. In embodiments, the
configurable area 112, 116 may present different input
options to the user. For example, the configurable area 112,
116 may display buttons or other relatable items. Moreover,
the identity of displayed buttons, or whether any buttons are
displayed at all within the configurable area 112, 116 of a
touch sensitive screen 104 or 108, may be determined from
the context in which the device 100 is used and/or operated.
In an exemplary embodiment, the touch sensitive screens
104 and 108 comprise liquid crystal display devices extend-
ing across at least those regions of the touch sensitive
screens 104 and 108 that are capable of providing visual
output to a user, and a capacitive input matrix over those
regions of the touch sensitive screens 104 and 108 that are
capable of receiving input from the user.

One or more display controllers 216a, 2161) may be
provided for controlling the operation of the touch sensitive
screens 104 and 108, including input (touch sensing) and
output (display) functions. In the exemplary embodiment
illustrated in FIG. 2, a separate touch screen controller 216a
or 21619 is provided for each touch screen 104 and 108. In
accordance with alternate embodiments, a common or
shared touch screen controller may be used to control each
of the included touch sensitive screens 104 and 108. In

accordance with still other embodiments, the functions of a
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touch screen controller may be incorporated into other
components, such as a processor 204.

The processor 204 may comprise a general purpose
programmable processor or controller for executing appli-
cation programming or instructions. In accordance with at
least some embodiments, the processor 204 may include
multiple processor cores, and/or implement multiple Virtual
processors. In accordance with still other embodiments, the
processor 204 may include multiple physical processors. As
a particular example, the processor 204 may comprise a
specially configured application specific integrated circuit
(ASIC) or other integrated circuit, a digital signal processor,
a controller, a hardwired electronic or logic circuit, a pro-
grammable logic device or gate array, a special purpose
computer, or the like. The processor 204 generally functions
to run programming code or instructions implementing
various functions of the device 100.

A communication device 100 may also include memory
208 for use in connection with the execution of application
programming or instructions by the processor 204, and for
the temporary or long term storage of program instructions
and/or data. As examples, the memory 208 may comprise
RAM, DRAM, SDRAM, or other solid state memory. Alter-
natively or in addition, data storage 212 may be provided.
Like the memory 208, the data storage 212 may comprise a
solid state memory device or devices. Alternatively or in
addition, the data storage 212 may comprise a hard disk
drive or other random access memory.

In support of communications functions or capabilities,
the device 100 can include a cellular telephony module 228.
As examples, the cellular telephony module 228 can com-
prise a GSM, CDMA, FDMA and/or analog cellular tele-
phony transceiver capable of supporting voice, multimedia
and/or data transfers over a cellular network. Alternatively
or in addition, the device 100 can include an additional or
other wireless communications module 232. As examples,
the other wireless communications module 232 can com-

prise a Wi-Fi, BLUETOOTHTM, WiMax, infrared, or other
wireless communications link. The cellular telephony mod-
ule 228 and the other wireless communications module 232
can each be associated with a shared or a dedicated antenna
224.

A port interface 252 may be included. The port interface
252 may include proprietary or universal ports to support the
interconnection of the device 100 to other devices or com-

ponents, such as a dock, which may or may not include
additional or different capabilities from those integral to the
device 100. In addition to supporting an exchange of com-
munication signals between the device 100 and another
device or component, the docking port 136 and/or port
interface 252 can support the supply of power to or from the
device 100. The port interface 252 also comprises an intel-
ligent element that comprises a docking module for control-
ling communications or other interactions between the
device 100 and a connected device or component.

An input/output module 248 and associated ports may be
included to support communications over wired networks or
links, for example with other communication devices, server
devices, and/or peripheral devices. Examples of an input/
output module 248 include an Ethernet port, a Universal
Serial Bus (USB) port, Institute of Electrical and Electronics
Engineers (IEEE) 1394, or other interface.

An audio input/output interface/device(s) 244 can be
included to provide analog audio to an interconnected
speaker or other device, and to receive analog audio input
from a connected microphone or other device. As an
example, the audio input/output interface/device(s) 244 may
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comprise an associated amplifier and analog to digital con-
verter. Alternatively or in addition, the device 100 can
include an integrated audio input/output device 256 and/or
an audio jack for interconnecting an external speaker or
microphone. For example, an integrated speaker and an
integrated microphone can be provided, to support near talk
or speaker phone operations.

Hardware buttons 158 can be included for example for
use in connection with certain control operations. Examples
include a master power switch, volume control, etc., as
described in conjunction with FIGS. 1A through 1]. One or
more image capture interfaces/devices 240, such as a cam-
era, can be included for capturing still and/or video images.
Alternatively or in addition, an image capture interface/
device 240 can include a scanner or code reader. An image
capture interface/device 240 can include or be associated
with additional elements, such as a flash or other lightsource.

The device 100 can also include a global positioning
system (GPS) receiver 236. In accordance with embodi-
ments of the present invention, the GPS receiver 236 may
further comprise a GPS module that is capable of providing
absolute location information to other components of the
device 100. An accelerometer(s) 176 may also be included.
For example, in connection with the display of information
to a user and/or other functions, a signal from the acceler-
ometer 176 can be used to determine an orientation and/or

format in which to display that information to the user.
Embodiments of the present invention can also include

one or more position sensor(s) 172. The position sensor 172
can provide a signal indicating the position of the touch
sensitive screens 104 and 108 relative to one another. This

information can be provided as an input, for example to a
user interface application, to determine an operating mode,
characteristics of the touch sensitive displays 110, 114,
and/or other device 100 operations. As examples, a screen
position sensor 172 can comprise a series of Hall effect
sensors, a multiple position switch, an optical switch, a
Wheatstone bridge, a potentiometer, or other arrangement
capable of providing a signal indicating of multiple relative
positions the touch screens are in.

Communications between various components of the
device 100 can be carried by one or more buses 222. In
addition, power can be supplied to the components of the
device 100 from a power source and/or power control
module 260. The power control module 260 can, for
example, include a battery, an AC to DC converter, power
control logic, and/or ports for interconnecting the device 100
to an external source of power.

Device State:

FIGS. 3A and 3B represent illustrative states of device
100. While a number of illustrative states are shown, and
transitions from a first state to a second state, it is to be
appreciated that the illustrative state diagram may not
encompass all possible states and/or all possible transitions
from a first state to a second state. As illustrated in FIG. 3,
the various arrows between the states (illustrated by the state
represented in the circle) represent a physical change that
occurs to the device 100, that is detected by one or more of
hardware and software, the detection triggering one or more
of a hardware and/or software interrupt that is used to
control and/or manage one or more functions of device 100.

As illustrated in FIG. 3A, there are twelve exemplary
“physical” states: closed 304, transition 308 (or opening
transitional state), easel 312, modified easel 316, open 320,
inbound/outbound call or communication 324, image/video
capture 328, transition 332 (or closing transitional state),
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landscape 340, docked 336, docked 344 and landscape 348.
Next to each illustrative state is a representation of the
physical state of the device 100 with the exception of states
324 and 328, where the state is generally symbolized by the
international icon for a telephone and the icon for a camera,
respectfully.

In state 304, the device is in a closed state with the device
100 generally oriented in the portrait direction with the
primary screen 104 and the secondary screen 108 back-to-
back in different planes (see FIG. 1H). From the closed state,
the device 100 can enter, for example, docked state 336,
where the device 100 is coupled with a docking station,
docking cable, or in general docked or associated with one
or more other devices or peripherals, or the landscape state
340, where the device 100 is generally oriented with the
primary screen 104 facing the user, and the primary screen
104 and the secondary screen 108 being back-to-back.

In the closed state, the device can also move to a transi-
tional state where the device remains closed but the display
is moved from one screen 104 to another screen 108 based

on a user input, e.g., a double tap on the screen 110, 114. Still
another embodiment includes a bilateral state. In the bilat-

eral state, the device remains closed, but a single application
displays at least one window on both the first display 110
and the second display 114. The windows shown on the first
and second display 110, 114 may be the same or different
based on the application and the state of that application. For
example, while acquiring an image with a camera, the
device may display the view finder on the first display 110
and displays a preview for the photo subjects (full screen and
mirrored left-to-right) on the second display 114.

In state 308, a transition state from the closed state 304 to
the semi-open state or easel state 312, the device 100 is
shown opening with the primary screen 104 and the sec-
ondary screen 108 being rotated around a point of axis
coincidence with the hinge. Upon entering the easel state
312, the primary screen 104 and the secondary screen 108
are separated from one another such that, for example, the
device 100 can sit in an easel-like configuration on a surface.

In state 316, known as the modified easel position, the
device 100 has the primary screen 104 and the secondary
screen 108 in a similar relative relationship to one another as
in the easel state 312, with the difference being one of the
primary screen 104 or the secondary screen 108 are placed
on a surface as shown.

State 320 is the open state where the primary screen 104
and the secondary screen 108 are generally on the same
plane. From the open state, the device 100 can transition to
the docked state 344 or the open landscape state 348. In the
open state 320, the primary screen 104 and the secondary
screen 108 are generally in the portrait-like orientation while
in landscaped state 348 the primary screen 104 and the
secondary screen 108 are generally in a landscape-like
orientation.

State 324 is illustrative of a communication state, such as
when an inbound or outbound call is being received or
placed, respectively, by the device 100. While not illustrated
for clarity, it should be appreciated the device 100 can
transition to the inbound/outbound call state 324 from any
state illustrated in FIG. 3. In a similar manner, the image/
video capture state 328 can be entered into from any other
state in FIG. 3, with the image/video capture state 328
allowing the device 100 to take one or more images via a
camera and/or videos with a video capture device 240.

Transition state 332 illustratively shows primary screen
104 and the secondary screen 108 being closed upon one
another for entry into, for example, the closed state 304.
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FIG. 3B illustrates, with reference to the key, the inputs
that are received to detect a transition from a first state to a

second state. In FIG. 3B, various combinations of states are
shown with in general, a portion of the columns being
directed toward a portrait state 352, a landscape state 356,
and a portion of the rows being directed to portrait state 360
and landscape state 364.

In FIG. 3B, the Key indicates that “H” represents an input
from one or more Hall Effect sensors, “A” represents an
input from one or more accelerometers, “T” represents an
input from a timer, “P” represents a communications trigger
input and “I” represents an image and/or video capture
request input. Thus, in the center portion 376 of the chart, an
input, or combination of inputs, are shown that represent
how the device 100 detects a transition from a first physical
state to a second physical state.

As discussed, in the center portion of the chart 376, the
inputs that are received enable the detection of a transition
from, for example, a portrait open state to a landscape easel
stateishown in boldi“HAT.” For this exemplary transi-
tion from the portrait open to the landscape easel state, a Hall
Effect sensor (“H”), an accelerometer (“A”) and a timer
(“T”) input may be needed. The timer input can be derived
from, for example, a clock associated with the processor.

In addition to the portrait and landscape states, a docked
state 368 is also shown that is triggered based on the receipt
of a docking signal 372. As discussed above and in relation
to FIG. 3, the docking signal can be triggered by the
association of the device 100 with one or more other device

100s, accessories, peripherals, smart docks, or the like.
User Interaction:

FIGS. 4A through 4H depict various graphical represen-
tations of gesture inputs that may be recognized by the
screens 104, 108. The gestures may be performed not only
by a user’s body part, such as a digit, but also by other
devices, such as a stylus, that may be sensed by the contact
sensing portion(s) of a screen 104, 108. In general, gestures
are interpreted differently, based on where the gestures are
performed (either directly on the display 110, 114 or in the
gesture capture region 120, 124). For example, gestures in
the display 110,114 may be directed to a desktop or appli-
cation, and gestures in the gesture capture region 120, 124
may be interpreted as for the system.

With reference to FIGS. 4A-4H, a first type of gesture, a
touch gesture 420, is substantially stationary on the screen
104,108 for a selected length of time. A circle 428 represents
a touch or other contact type received at particular location
of a contact sensing portion of the screen. The circle 428
may include a border 432, the thickness of which indicates
a length of time that the contact is held substantially sta-
tionary at the contact location. For instance, a tap 420 (or
short press) has a thinner border 432a than the border 43219
for a long press 424 (or for a normal press). The long press
424 may involve a contact that remains substantially sta-
tionary on the screen for longer time period than that of a tap
420. As will be appreciated, differently defined gestures may
be registered depending upon the length of time that the
touch remains stationary prior to contact cessation or move-
ment on the screen.

With reference to FIG. 4C, a drag gesture 400 on the
screen 104,108 is an initial contact (represented by circle
428) with contact movement 436 in a selected direction. The
initial contact 428 may remain stationary on the screen
104,108 for a certain amount of time represented by the
border 432. The drag gesture typically requires the user to
contact an icon, window, or other displayed image at a first
location followed by movement of the contact in a drag
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direction to a new second location desired for the selected

displayed image. The contact movement need not be in a
straight line but have any path of movement so long as the
contact is substantially continuous from the first to the
second locations.

With reference to FIG. 4D, a flick gesture 404 on the
screen 104,108 is an initial contact (represented by circle
428) with truncated contact movement 436 (relative to a
drag gesture) in a selected direction. In embodiments, a flick
has a higher exit velocity for the last movement in the
gesture compared to the drag gesture. The flick gesture can,
for instance, be a finger snap following initial contact.
Compared to a drag gesture, a flick gesture generally does
not require continual contact with the screen 104,108 from
the first location of a displayed image to a predetermined
second location. The contacted displayed image is moved by
the flick gesture in the direction of the flick gesture to the
predetermined second location. Although both gestures
commonly can move a displayed image from a first location
to a second location, the temporal duration and distance of
travel of the contact on the screen is generally less for a flick
than for a drag gesture.

With reference to FIG. 4E, a pinch gesture 408 on the
screen 104,108 is depicted. The pinch gesture 408 may be
initiated by a first contact 428a to the screen 104,108 by, for
example, a first digit and a second contact 428b to the screen
104,108 by, for example, a second digit. The first and second
contacts 428a,b may be detected by a common contact
sensing portion of a common screen 104,108, by different
contact sensing portions of a common screen 104 or 108, or
by different contact sensing portions of different screens.
The first contact 428a is held for a first amount of time, as
represented by the border 432a, and the second contact 428b
is held for a second amount of time, as represented by the
border 432b. The first and second amounts of time are

generally substantially the same, and the first and second
contacts 428 a, b generally occur substantially simultane-
ously. The first and second contacts 428 a, b generally also
include corresponding first and second contact movements
436 a, b, respectively. The first and second contact move-
ments 436 a, b are generally in opposing directions. Stated
another way, the first contact movement 436a is towards the
second contact 436b, and the second contact movement
436b is towards the first contact 43611. More simply stated,
the pinch gesture 408 may be accomplished by a user’s
digits touching the screen 104,108 in a pinching motion.

With reference to FIG. 4F, a spread gesture 410 on the
screen 104,108 is depicted. The spread gesture 410 may be
initiated by a first contact 428a to the screen 104,108 by, for
example, a first digit and a second contact 428b to the screen
104,108 by, for example, a second digit. The first and second
contacts 428a,b may be detected by a common contact
sensing portion of a common screen 104,108, by different
contact sensing portions of a common screen 104,108, or by
different contact sensing portions of different screens. The
first contact 428a is held for a first amount of time, as
represented by the border 432a, and the second contact 428b
is held for a second amount of time, as represented by the
border 432b. The first and second amounts of time are

generally substantially the same, and the first and second
contacts 428 a, b generally occur substantially simultane-
ously. The first and second contacts 428 a, b generally also
include corresponding first and second contact movements
43611, b, respectively. The first and second contact move-
ments 436 a, b are generally in a common direction. Stated
another way, the first and second contact movements 436 a,
b are away from the first and second contacts 42811, b. More
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simply stated, the spread gesture 410 may be accomplished
by a user’s digits touching the screen 104,108 in a spreading
motion.

The above gestures may be combined in any manner, such
as those shown by FIGS. 4G and 4H, to produce a deter-
mined functional result. For example, in FIG. 4G a tap
gesture 420 is combined with a drag or flick gesture 412 in
a direction away from the tap gesture 420. In FIG. 4H, a tap
gesture 420 is combined with a drag or flick gesture 412 in
a direction towards the tap gesture 420.

The functional result of receiving a gesture can vary
depending on a number of factors, including a state of the
device 100, display 110, 114, or screen 104, 108, a context
associated with the gesture, or sensed location of the gesture.
The state of the device commonly refers to one or more of
a configuration of the device 100, a display orientation, and
user and other inputs received by the device 100. Context
commonly refers to one or more of the particular
application(s) selected by the gesture and the portion(s) of
the application currently executing, whether the application
is a single- or multi-screen application, and whether the
application is a multi-screen application displaying one or
more windows in one or more screens or in one or more

stacks. Sensed location of the gesture commonly refers to
whether the sensed set(s) of gesture location coordinates are
on a touch sensitive display 110, 114 or a gesture capture
region 120, 124, whether the sensed set(s) of gesture loca-
tion coordinates are associated with a common or different

display or screen 104,108, and/or what portion of the gesture
capture region contains the sensed set(s) of gesture location
coordinates.

A tap, when received by an a touch sensitive display 110,
114, can be used, for instance, to select an icon to initiate or

terminate execution of a corresponding application, to maxi-
mize or minimize a window, to reorder windows in a stack,

and to provide user input such as by keyboard display or
other displayed image. A drag, when received by a touch
sensitive display 110, 114, can be used, for instance, to
relocate an icon or window to a desired location within a

display, to reorder a stack on a display, or to span both
displays (such that the selected window occupies a portion
of each display simultaneously). A flick, when received by
a touch sensitive display 110, 114 or a gesture capture region
120, 124, can be used to relocate a window from a first
display to a second display or to span both displays (such
that the selected window occupies a portion of each display
simultaneously). Unlike the drag gesture, however, the flick
gesture is generally not used to move the displayed image to
a specific user-selected location but to a default location that
is not configurable by the user.

The pinch gesture, when received by a touch sensitive
display 110, 114 or a gesture capture region 120, 124, can be
used to minimize or otherwise increase the displayed area or
size of a window (typically when received entirely by a
common display), to switch windows displayed at the top of
the stack on each display to the top of the stack of the other
display (typically when received by different displays or
screens), or to display an application manager (a “pop-up
window” that displays the windows in the stack). The spread
gesture, when received by a touch sensitive display 110, 114
or a gesture capture region 120, 124, can be used to
maximize or otherwise decrease the displayed area or size of
a window, to switch windows displayed at the top of the
stack on each display to the top of the stack of the other
display (typically when received by different displays or
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screens), or to display an application manager (typically
when received by an off-screen gesture capture region on the
same or different screens).

The combined gestures of FIG. 4G, when received by a
common display capture region in a common display or 5
screen 104,108, can be used to hold a first window stack

location in a first stack constant for a display receiving the
gesture while reordering a second window stack location in
a second window stack to include a window in the display
receiving the gesture. The combined gestures of FIG. 4H,
when received by different display capture regions in a
common display or screen 104,108 or in different displays or
screens, can be used to hold a first window stack location in

a first window stack constant for a display receiving the tap
part of the gesture while reordering a second window stack
location in a second window stack to include a window in

the display receiving the flick or drag gesture. Although
specific gestures and gesture capture regions in the preced-
ing examples have been associated with corresponding sets 20
of functional results, it is to be appreciated that these
associations can be redefined in any manner to produce
differing associations between gestures and/or gesture cap-
ture regions and/or functional results.

Firmware and Software: 25

The memory 508 may store and the processor 504 may
execute one or more software components. These compo-
nents can include at least one operating system (OS) 516, an
application manager 562, a desktop 566, and/or one or more
applications 564a and/or 564!) from an application store 30
560. The OS 516 can include a framework 520, one or more
frame bulfers 548, one or more drivers 512, previously
described in conjunction with FIG. 2, and/or a kernel 518.
The OS 516 can be any software, consisting ofprograms and
data, which manages computer hardware resources and 35
provides common services for the execution of various
applications 564. The OS 516 can be any operating system
and, at least in some embodiments, dedicated to mobile
devices, including, but not limited to, Linux, ANDROIDTM,
iPhone OS (IOSTM), WINDOWS PHONE 7““, etc. The OS 40
516 is operable to provide functionality to the phone by
executing one or more operations, as described herein.

The applications 564 can be any higher level software that
executes particular functionality for the user. Applications
564 can include programs such as email clients, web brows- 45
ers, texting applications, games, media players, office suites,
etc. The applications 564 can be stored in an application
store 560, which may represent any memory or data storage,
and the management software associated therewith, for
storing the applications 564. Once executed, the applications 50
564 may be run in a different area of memory 508.

The framework 520 may be any software or data that
allows the multiple tasks running on the device to interact.
In embodiments, at least portions of the framework 520 and
the discrete components described hereinafter may be con- 55
sidered part of the OS 516 or an application 564. However,
these portions will be described as part of the framework
520, but those components are not so limited. The frame-
work 520 can include, but is not limited to, a Multi-Display
Management (MDM) module 524, a Surface Cache module 60
528, a Window Management module 532, an Input Man-
agement module 536, a Task Management module 540, an
Application Model Manager 542, a Display Controller, one
or more frame buffers 548, a task stack 552, one or more
window stacks 550 (which is a logical arrangement of 65
windows and/or desktops in a display area), and/or an event
buffer 556.
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The MDM module 524 includes one or more modules that

are operable to manage the display of applications or other
data on the screens of the device. An embodiment of the

MDM module 524 is described in conjunction with FIG. 5B.
In embodiments, the MDM module 524 receives inputs from
the other OS 516 components, such as, the drivers 512, and
from the applications 564 to determine continually the state
of the device 100. The inputs assist the MDM module 524
in determining how to configure and allocate the displays
according to the application’s preferences and requirements,
and the user’s actions. Once a determination for display
configurations is made, the MDM module 524 can bind the
applications 564 to a display. The configuration may then be
provided to one or more other components to generate a
window with a display.

The Surface Cache module 528 includes any memory or
storage and the software associated therewith to store or
cache one or more images of windows. A series of active
and/or non-active windows (or other display objects, such
as, a desktop display) can be associated with each display.
An active window (or other display object) is currently
displayed. A non-active windows (or other display objects)
were opened and, at some time, displayed but are now not
displayed. To enhance the user experience, before a window
transitions from an active state to an inactive state, a “screen
shot” of a last generated image of the window (or other
display object) can be stored. The Surface Cache module
528 may be operable to store a bitmap of the last active
image of a window (or other display object) not currently
displayed. Thus, the Surface Cache module 528 stores the
images of non-active windows (or other display objects) in
a data store.

In embodiments, the Window Management module 532 is
operable to manage the windows (or other display objects)
that are active or not active on each of the displays. The
Window Management module 532, based on information
from the MDM module 524, the OS 516, or other compo-
nents, determines when a window (or other display object)
is visible or not active. The Window Management module
532 may then put a non-visible window (or other display
object) in a “not active state” and, in conjunction with the
Task Management module Task Management 540 suspends
the application’s operation. Further, the Window Manage-
ment module 532 may assign, through collaborative inter-
action with the MDM module 524, a display identifier to the
window (or other display object) or manage one or more
other items of data associated with the window (or other
display object). The Window Management module 532 may
also provide the stored information to the application 564,
the Task Management module 540, or other components
interacting with or associated with the window (or other
display object). The Window Management module 532 can
also associate an input task with a window based on window
focus and display coordinates within the motion space.

The Input Management module 536 is operable to manage
events that occur with the device. An event is any input into
the window environment, for example, a user interface
interactions with a user. The Input Management module 536
receives the events and logically stores the events in an event
buffer 556. Events can include such user interface interac-

tions as a “down event,” which occurs when a screen 104,
108 receives a touch signal from a user, a “move event,”
which occurs when the screen 104, 108 determines that a
user’s finger is moving across a screen(s), an “up event,
which occurs when the screen 104, 108 determines that the
user has stopped touching the screen 104, 108, etc. These
events are received, stored, and forwarded to other modules
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by the Input Management module 536. The Input Manage-
ment module 536 may also map screen inputs to a motion
space which is the culmination of all physical and virtual
display available on the device.

The motion space is a virtualized space that includes all
touch sensitive displays 110,114 “tiled” together to mimic
the physical dimensions of the device 100. For example,
when the device 100 is unfolded, the motion space size may
be 960x800, which may be the number of pixels in the
combined display area for both touch sensitive displays 110,
114. If a user touches on a first touch sensitive display 110
on location (40, 40), a full screen window can receive touch
event with location (40, 40). If a user touches on a second
touch sensitive display 114, with location (40, 40), the full
screen window can receive touch event with location (520,
40), because the second touch sensitive display 114 is on the
right side of the first touch sensitive display 110, so the
device 100 can offset the touch by the first touch sensitive
display’s 110 width, which is 480 pixels. When a hardware
event occurs with location info from a driver 512, the
framework 520 can up-scale the physical location to the
motion space because the location of the event may be
different based on the device orientation and state. The

motion space may be as described in US. patent application
Ser. No. 13/187,026, filed Jul. 20, 2011, entitled “Systems
and Methods for Receiving Gesture Inputs Spanning Mul-
tiple Input Devices,” which is hereby incorporated by ref-
erence in its entirety for all that it teaches and for all
purposes.

A task can be an application and a sub-task can be an
application component that provides a window with which
users can interact to do something, such as dial the phone,
take a photo, send an email, or view a map. Each task may
be given a window in which to draw a user interface. The
window typically fills a display (for example, touch sensi-
tive display 110,114), but may be smaller than the display
110,114 and float on top of other windows. An application
usually consists of multiple sub-tasks that are loosely bound
to each other. Typically, one task in an application is
specified as the “main” task, which is presented to the user
when launching the application for the first time. Each task
can then start another task or sub-task to perform different
actions.

The Task Management module 540 is operable to manage
the operation of one or more applications 564 that may be
executed by the device. Thus, the Task Management module
540 can receive signals to launch, suspend, terminate, etc. an
application or application sub-tasks stored in the application
store 560. The Task Management module 540 may then
instantiate one or more tasks or sub-tasks of the application
564 to begin operation of the application 564. Further, the
Task Management Module 540 may launch, suspend, or
terminate a task or sub-task as a result of user input or as a
result of a signal from a collaborating framework 520
component. The Task Management Module 540 is respon-
sible for managing the lifecycle of applications (tasks and
sub-task) from when the application is launched to when the
application is terminated.

The processing of the Task Management Module 540 is
facilitated by a task stack 552, which is a logical structure
associated with the Task Management Module 540. The task
stack 552 maintains the state of all tasks and sub-tasks on the

device 100. When some component of the operating system
516 requires a task or sub-task to transition in its lifecycle,
the OS 516 component can notify the Task Management
Module 540. The Task Management Module 540 may then
locate the task or sub-task, using identification information,
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in the task stack 552, and send a signal to the task or sub-task
indicating what kind of lifecycle transition the task needs to
execute. Informing the task or sub-task of the transition
allows the task or sub-task to prepare for the lifecycle state
transition. The Task Management Module 540 can then
execute the state transition for the task or sub-task. In

embodiments, the state transition may entail triggering the
OS kernel 518 to terminate the task when termination is

required.
Further, the Task Management module 540 may suspend

the application 564 based on information from the Window
Management Module 532. Suspending the application 564
may maintain application data in memory but may limit or
stop the application 564 from rendering a window or user
interface. Once the application becomes active again, the
Task Management module 540 can again trigger the appli-
cation to render its user interface. In embodiments, if a task

is suspended, the task may save the task’s state in case the
task is terminated. In the suspended state, the application
task may not receive input because the application window
is not visible to the user.

The frame buffer 548 is a logical structure(s) used to
render the user interface. The frame buffer 548 can be

created and destroyed by the OS kernel 518. However, the
Display Controller 544 can write the image data, for the
visible windows, into the frame buffer 548. A frame buffer
548 can be associated with one screen or multiple screens.
The association of a frame buffer 548 with a screen can be

controlled dynamically by interaction with the OS kernel
518. A composite display may be created by associating
multiple screens with a single frame buffer 548. Graphical
data used to render an application’s window user interface
may then be written to the single frame buffer 548, for the
composite display, which is output to the multiple screens
104,108. The Display Controller 544 can direct an applica-
tion’s user interface to a portion of the frame buffer 548 that
is mapped to a particular display 110,114, thus, displaying
the user interface on only one screen 104 or 108. The
Display Controller 544 can extend the control over user
interfaces to multiple applications, controlling the user inter-
faces for as many displays as are associated with a frame
buffer 548 or a portion thereof. This approach compensates
for the multiple physical screens 104,108 that are in use by
the software component above the Display Controller 544.

The Application Manager 562 is an application that
provides a presentation layer for the window environment.
Thus, the Application Manager 562 provides the graphical
model for rendering by the Task Management Module 540.
Likewise, the Desktop 566 provides the presentation layer
for the Application Store 560. Thus, the desktop provides a
graphical model of a surface having selectable application
icons for the Applications 564 in the Application Store 560
that can be provided to the Window Management Module
556 for rendering.

Further, the framework can include an Application Model
Manager (AMM) 542. The Application Manager 562 may
interface with the AMM 542. In embodiments, the AMM
542 receives state change information from the device 100
regarding the state of applications (which are running or
suspended). The AMM 542 can associate bit map images
from the Surface Cache Module 528 to the tasks that are

alive (running or suspended). Further, the AMM 542 can
convert the logical window stack maintained in the Task
Manager Module 540 to a linear (“film strip” or “deck of
cards”) organization that the user perceives when the using
the off gesture capture area 120 to sort through the windows.
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Further, the AMM 542 may provide a list of executing
applications to the Application Manager 562.

An embodiment of the MDM module 524 is shown in

FIG. 5B. The MDM module 524 is operable to determine the
state of the environment for the device, including, but not
limited to, the orientation of the device, whether the device
100 is opened or closed, what applications 564 are execut-
ing, how the applications 564 are to be displayed, what
actions the user is conducting, the tasks being displayed, etc.
To configure the display, the MDM module 524 interprets
these environmental factors and determines a display con-
figuration, as described in conjunction with FIGS. 6A-6J.
Then, the MDM module 524 can bind the applications 564
or other device components to the displays. The configura-
tion may then be sent to the Display Controller 544 and/or
the other components within the OS 516 to generate the
display. The MDM module 524 can include one or more of,
but is not limited to, a Display Configuration Module 568,
a Preferences Module 572, a Device State Module 574, a
Gesture Module 576, a Requirements Module 580, an Event
Module 584, and/or a Binding Module 588.

The Display Configuration Module 568 determines the
layout for the display. In embodiments, the Display Con-
figuration Module 568 can determine the environmental
factors. The environmental factors may be received from
one or more other MDM modules 524 or from other sources.

The Display Configuration Module 568 can then determine
from the list of factors the best configuration for the display.
Some embodiments of the possible configurations and the
factors associated therewith are described in conjunction
with FIGS. 6A-6F.

The Preferences Module 572 is operable to determine
display preferences for an application 564 or other compo-
nent. For example, an application can have a preference for
Single or Dual displays. The Preferences Module 572 can
determine an application’s display preference (e.g., by
inspecting the application’s preference settings) and may
allow the application 564 to change to a mode (e.g., single
screen, dual screen, max, etc.) if the device 100 is in a state
that can accommodate the preferred mode. However, some
user interface policies may disallow a mode even if the mode
is available. As the configuration of the device changes, the
preferences may be reviewed to determine if a better display
configuration can be achieved for an application 564.

The Device State Module 574 is operable to determine or
receive the state of the device. The state of the device can be

as described in conjunction with FIGS. 3A and 3B. The state
of the device can be used by the Display Configuration
Module 568 to determine the configuration for the display.
As such, the Device State Module 574 may receive inputs
and interpret the state of the device. The state information is
then provided to the Display Configuration Module 568.

The Gesture Module 576 is shown as part of the MDM
module 524, but, in embodiments, the Gesture module 576
may be a separate Framework 520 component that is sepa-
rate from the MDM module 524. In embodiments, the
Gesture Module 576 is operable to determine if the user is
conducting any actions on any part of the user interface. In
alternative embodiments, the Gesture Module 576 receives
user interface actions from the configurable area 112,116
only. The Gesture Module 576 can receive touch events that
occur on the configurable area 112,116 (or possibly other
user interface areas) by way of the Input Management
Module 536 and may interpret the touch events (using
direction, speed, distance, duration, and various other
parameters) to determine what kind of gesture the user is
performing. When a gesture is interpreted, the Gesture
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Module 576 can initiate the processing of the gesture and, by
collaborating with other Framework 520 components, can
manage the required window animation. The Gesture Mod-
ule 576 collaborates with the Application Model Manager
542 to collect state information with respect to which
applications are running (active or paused) and the order in
which applications must appear when a user gesture is
performed. The Gesture Module 576 may also receive
references to bitmaps (from the Surface Cache Module 528)
and live windows so that when a gesture occurs it can
instruct the Display Controller 544 how to move the
window(s) across the display 110,114. Thus, suspended
applications may appear to be running when those windows
are moved across the display 110,114.

Further, the Gesture Module 576 can receive task infor-
mation either from the Task Manage Module 540 or the
Input Management module 536. The gestures may be as
defined in conjunction with FIGS. 4A through 4H. For
example, moving a window causes the display to render a
series of display frames that illustrate the window moving.
The gesture associated with such user interface interaction
can be received and interpreted by the Gesture Module 576.
The information about the user gesture is then sent to the
Task Management Module 540 to modify the display bind-
ing of the task.

The Requirements Module 580, similar to the Preferences
Module 572, is operable to determine display requirements
for an application 564 or other component. An application
can have a set display requirement that must be observed.
Some applications require a particular display orientation.
For example, the application “Angry Birds” can only be
displayed in landscape orientation. This type of display
requirement can be determined or received, by the Require-
ments Module 580. As the orientation of the device changes,
the Requirements Module 580 can reassert the display
requirements for the application 564. The Display Configu-
ration Module 568 can generate a display configuration that
is in accordance with the application display requirements,
as provided by the Requirements Module 580.

The Event Module 584, similar to the Gesture Module
576, is operable to determine one or more events occurring
with an application or other component that can affect the
user interface. Thus, the Event Module 584 can receive
event information either from the event buffer 556 or the

Task Management module 540. These events can change
how the tasks are bound to the displays. The Event Module
584 can collect state change information from other Frame-
work 520 components and act upon that state change infor-
mation. In an example, when the phone is opened or closed
or when an orientation change has occurred, a new message
may be rendered in a secondary screen. The state change
based on the event can be received and interpreted by the
Event Module 584. The information about the events then

may be sent to the Display Configuration Module 568 to
modify the configuration of the display.

The Binding Module 588 is operable to bind the appli-
cations 564 or the other components to the configuration
determined by the Display Configuration Module 568. A
binding associates, in memory, the display configuration for
each application with the display and mode of the applica-
tion. Thus, the Binding Module 588 can associate an appli-
cation with a display configuration for the application (e.g.
landscape, portrait, multi-screen, etc.). Then, the Binding
Module 588 may assign a display identifier to the display.
The display identifier associated the application with a
particular display of the device 100. This binding is then
stored and provided to the Display Controller 544, the other
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components of the OS 516, or other components to properly
render the display. The binding is dynamic and can change
or be updated based on configuration changes associated
with events, gestures, state changes, application preferences
or requirements, etc.

User Interface Configurations:
With reference now to FIGS. 6A-J, various types of

output configurations made possible by the device 100 will
be described hereinafter.

FIGS. 6A and 6B depict two different output configura-
tions of the device 100 being in a first state. Specifically,
FIG. 6A depicts the device 100 being in a closed portrait
state 304 where the data is displayed on the primary screen
104. In this example, the device 100 displays data Via the
touch sensitive display 110 in a first portrait configuration
604. As can be appreciated, the first portrait configuration
604 may only display a desktop or operating system home
screen. Alternatively, one or more windows may be pre-
sented in a portrait orientation while the device 100 is
displaying data in the first portrait configuration 604.

FIG. 6B depicts the device 100 still being in the closed
portrait state 304, but instead data is displayed on the
secondary screen 108. In this example, the device 100
displays data via the touch sensitive display 114 in a second
portrait configuration 608.

It may be possible to display similar or different data in
either the first or second portrait configuration 604, 608. It
may also be possible to transition between the first portrait
configuration 604 and second portrait configuration 608 by
providing the device 100 a user gesture (e.g., a double tap
gesture), a menu selection, or other means. Other suitable
gestures may also be employed to transition between con-
figurations. Furthermore, it may also be possible to transi-
tion the device 100 from the first or second portrait con-
figuration 604, 608 to any other configuration described
herein depending upon which state the device 100 is moved.

An alternative output configuration may be accommo-
dated by the device 100 being in a second state. Specifically,
FIG. 6C depicts a third portrait configuration where data is
displayed simultaneously on both the primary screen 104
and the secondary screen 108. The third portrait configura-
tion may be referred to as a Dual-Portrait (PD) output
configuration. In the PD output configuration, the touch
sensitive display 110 of the primary screen 104 depicts data
in the first portrait configuration 604 while the touch sensi-
tive display 114 of the secondary screen 108 depicts data in
the second portrait configuration 608. The simultaneous
presentation of the first portrait configuration 604 and the
second portrait configuration 608 may occur when the
device 100 is in an open portrait state 320. In this configu-
ration, the device 100 may display one application window
in one display 110 or 114, two application windows (one in
each display 110 and 114), one application window and one
desktop, or one desktop. Other configurations may be pos-
sible. It should be appreciated that it may also be possible to
transition the device 100 from the simultaneous display of
configurations 604, 608 to any other configuration described
herein depending upon which state the device 100 is moved.
Furthermore, while in this state, an application’s display
preference may place the device into bilateral mode, in
which both displays are active to display different windows
in the same application. For example, a Camera application
may display a viewfinder and controls on one side, while the
other side displays a mirrored preview that can be seen by
the photo subjects. Games involving simultaneous play by
two players may also take advantage of bilateral mode.
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FIGS. 6D and 6E depicts two further output configura-
tions of the device 100 being in a third state. Specifically,
FIG. 6D depicts the device 100 being in a closed landscape
state 340 where the data is displayed on the primary screen
104. In this example, the device 100 displays data via the
touch sensitive display 110 in a first landscape configuration
612. Much like the other configurations described herein, the
first landscape configuration 612 may display a desktop, a
home screen, one or more windows displaying application
data, or the like.

FIG. 6E depicts the device 100 still being in the closed
landscape state 340, but instead data is displayed on the
secondary screen 108. In this example, the device 100
displays data via the touch sensitive display 114 in a second
landscape configuration 616. It may be possible to display
similar or different data in either the first or second portrait
configuration 612, 616. It may also be possible to transition
between the first landscape configuration 612 and second
landscape configuration 616 by providing the device 100
with one or both of a twist and tap gesture or a flip and slide
gesture. Other suitable gestures may also be employed to
transition between configurations. Furthermore, it may also
be possible to transition the device 100 from the first or
second landscape configuration 612, 616 to any other con-
figuration described herein depending upon which state the
device 100 is moved.

FIG. 6F depicts a third landscape configuration where
data is displayed simultaneously on both the primary screen
104 and the secondary screen 108. The third landscape
configuration may be referred to as a Dual-Landscape (LD)
output configuration. In the LD output configuration, the
touch sensitive display 110 of the primary screen 104 depicts
data in the first landscape configuration 612 while the touch
sensitive display 114 of the secondary screen 108 depicts
data in the second landscape configuration 616. The simul-
taneous presentation of the first landscape configuration 612
and the second landscape configuration 616 may occur when
the device 100 is in an open landscape state 340. It should
be appreciated that it may also be possible to transition the
device 100 from the simultaneous display of configurations
612, 616 to any other configuration described herein
depending upon which state the device 100 is moved.

FIGS. 6G and 6H depict two views ofa device 100 being
in yet another state. Specifically, the device 100 is depicted
as being in an easel state 312. FIG. 6G shows that a first
easel output configuration 618 may be displayed on the
touch sensitive display 110. FIG. 6H shows that a second
easel output configuration 620 may be displayed on the
touch sensitive display 114. The device 100 may be config-
ured to depict either the first easel output configuration 618
or the second easel output configuration 620 individually.
Alternatively, both the easel output configurations 618, 620
may be presented simultaneously. In some embodiments, the
easel output configurations 618, 620 may be similar or
identical to the landscape output configurations 612, 616.
The device 100 may also be configured to display one or
both of the easel output configurations 618, 620 while in a
modified easel state 316. It should be appreciated that
simultaneous utilization of the easel output configurations
618, 620 may facilitate two-person games (e.g., Battle-
ship®, chess, checkers, etc.), multi-user conferences where
two or more users share the same device 100, and other
applications. As can be appreciated, it may also be possible
to transition the device 100 from the display of one or both
configurations 618, 620 to any other configuration described
herein depending upon which state the device 100 is moved.

IPR2019-00614 Page 00121



IPR2019-00614 Page 00122

US 9,703,468 B2

29

FIG. 6I depicts yet another output configuration that may
be accommodated while the device 100 is in an open portrait
state 320. Specifically, the device 100 may be configured to
present a single continuous image across both touch sensi-
tive displays 110, 114 in a portrait configuration referred to
herein as a Portrait-Max (PMax) configuration 624. In this
configuration, data (e.g., a single image, application, win-
dow, icon, Video, etc.) may be split and displayed partially
on one ofthe touch sensitive displays while the other portion
of the data is displayed on the other touch sensitive display.
The Pmax configuration 624 may facilitate a larger display
and/or better resolution for displaying a particular image on
the device 100. Similar to other output configurations, it may
be possible to transition the device 100 from the Pmax
configuration 624 to any other output configuration
described herein depending upon which state the device 100
is moved.

FIG. 6] depicts still another output configuration that may
be accommodated while the device 100 is in an open
landscape state 348. Specifically, the device 100 may be
configured to present a single continuous image across both
touch sensitive displays 110, 114 in a landscape configura-
tion referred to herein as a Landscape-Max (LMax) con-
figuration 628. In this configuration, data (e.g., a single
image, application, window, icon, video, etc.) may be split
and displayed partially on one of the touch sensitive displays
while the other portion of the data is displayed on the other
touch sensitive display. The Lmax configuration 628 may
facilitate a larger display and/or better resolution for dis-
playing a particular image on the device 100. Similar to
other output configurations, it may be possible to transition
the device 100 from the Lmax configuration 628 to any other
output configuration described herein depending upon
which state the device 100 is moved.

The device 100 manages desktops and/or windows with at
least one window stack 700, 728, as shown in FIGS. 7A and
7B. A window stack 700, 728 is a logical arrangement of
active and/or inactive windows for a multi-screen device.

For example, the window stack 700, 728 may be logically
similar to a deck of cards, where one or more windows or
desktops are arranged in order, as shown in FIGS. 7A and
7B. An active window is a window that is currently being
displayed on at least one of the touch sensitive displays 110,
114. For example, windows 104 and 108 are active windows
and are displayed on touch sensitive displays 110 and 114.
An inactive window is a window that was opened and
displayed but is now “behind” an active window and not
being displayed. In embodiments, an inactive window may
be for an application that is suspended, and thus, the window
is not displaying active content. For example, windows 712,
716, 720, and 724 are inactive windows.

Awindow stack 700, 728 may have various arrangements
or organizational structures. In the embodiment shown in
FIG. 7A, the device 100 includes a first stack 760 associated
with a first touch sensitive display 110 and a second stack
associated with a second touch sensitive display 114. Thus,
each touch sensitive display 110, 114 can have an associated
window stack 760, 764. These two window stacks 760, 764
may have different numbers of windows arranged in the
respective stacks 760, 764. Further, the two window stacks
760, 764 can also be identified differently and managed
separately. Thus, the first window stack 760 can be arranged
in order from a first window 704 to a next window 720 to a

last window 724 and finally to a desktop 722, which, in
embodiments, is at the “bottom” of the window stack 760.
In embodiments, the desktop 722 is not always at the
“bottom” as application windows can be arranged in the
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window stack below the desktop 722, and the desktop 722
can be brought to the “top” of a stack over other windows
during a desktop reveal. Likewise, the second stack 764 can
be arranged from a first window 708 to a next window 712
to a last window 716, and finally to a desktop 718, which,
in embodiments, is a single desktop area, with desktop 722,
under all the windows in both window stack 760 and

window stack 764. A logical data structure for managing the
two window stacks 760, 764 may be as described in con-
junction with FIG. 8.

Another arrangement for a window stack 728 is shown in
FIG. 7B. In this embodiment, there is a single window stack
728 for both touch sensitive displays 110, 114. Thus, the
window stack 728 is arranged from a desktop 758 to a first
window 744 to a last window 756. A window can be

arranged in a position among all windows without an
association to a specific touch sensitive display 110, 114. In
this embodiment, a window is in the order of windows.
Further, at least one window is identified as being active. For
example, a single window may be rendered in two portions
732 and 736 that are displayed on the first touch sensitive
screen 110 and the second touch sensitive screen 114. The

single window may only occupy a single position in the
window stack 728 although it is displayed on both displays
110, 114.

Yet another arrangement of a window stack 760 is shown
in FIGS. 7C through 7E. The window stack 760 is shown in
three “elevation” views. In FIG. 7C, the top of the window
stack 760 is shown. Two sides of the window stack 760 are

shown in FIGS. 7D and 7E. In this embodiment, the window
stack 760 resembles a stack of bricks. The windows are

stacked on each other. Looking from the top of the window
stack 760 in FIG. 7C, only the top most windows in the
window stack 760 are seen in different portions of the
composite display 764. The composite display 764 repre-
sents a logical model for the entire display area of the device
100, which can include touch sensitive display 110 and
touch sensitive display 114. A desktop 786 or a window can
occupy part or all of the composite display 764.

In the embodiment shown, the desktop 786 is the lowest
display or “brick” in the window stack 760. Thereupon,
window 1 782, window 2 782, window 3 768, and window
4 770 are layered. Window 1 782, window 3 768, window
2 782, and window 4 770 only occupy a portion of the
composite display 764. Thus, another part of the stack 760
includes window 8 774 and windows 5 through 7 shown in
section 790. Only the top window in any portion of the
composite display 764 is actually rendered and displayed.
Thus, as shown in the top view in FIG. 7C, window 4 770,
window 8 774, and window 3 768 are displayed as being at
the top of the display in different portions of the window
stack 760. A window can be dimensioned to occupy only a
portion of the composite display 760 to “reveal” windows
lower in the window stack 760. For example, window 3 768
is lower in the stack than both window 4 770 and window

8 774 but is still displayed. A logical data structure to
manage the window stack can be as described in conjunction
with FIG. 8.

When a new window is opened, the newly activated
window is generally positioned at the top of the stack.
However, where and how the window is positioned within
the stack can be a function of the orientation of the device

100, the context of what programs, functions, software, etc.
are being executed on the device 100, how the stack is
positioned when the new window is opened, etc. To insert
the window in the stack, the position in the stack for the
window is determined and the touch sensitive display 110,
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114 to which the window is associated may also be deter-
mined. With this information, a logical data structure for the
window can be created and stored. When user interface or

other events or tasks change the arrangement of windows,
the window stack(s) can be changed to reflect the change in
arrangement. It should be noted that these same concepts
described above can be used to manage the one or more
desktops for the device 100.

Alogical data structure 800 for managing the arrangement
of windows or desktops in a window stack is shown in FIG.
8. The logical data structure 800 can be any data structure
used to store data whether an object, record, file, etc. The
logical data structure 800 can be stored in any type of
database or data storage system, regardless of protocol or
standard. In embodiments, the logical data structure 800
includes one or more portions, fields, attributes, etc. that
store data in a logical arrangement that allows for easy
storage and retrieval of the information. Hereinafter, these
one or more portions, fields, attributes, etc. shall be
described simply as fields. The fields can store data for a
window identifier 804, dimensions 808, a stack position
identifier 812, a display identifier 816, and/or an active
indicator 820. Each window in a window stack can have an

associated logical data structure 800. While only a single
logical data structure 800 is shown in FIG. 8, there may be
more or fewer logical data structures 800 used with a
window stack (based on the number of windows or desktops
in the stack), as represented by ellipses 824. Further, there
may be more or fewer fields than those shown in FIG. 8, as
represented by ellipses 828.

A window identifier 804 can include any identifier (ID)
that uniquely identifies the associated window in relation to
other windows in the window stack. The window identifier

804 can be a globally unique identifier (GUID), a numeric
ID, an alphanumeric ID, or other type of identifier. In
embodiments, the window identifier 804 can be one, two, or
any number of digits based on the number of windows that
can be opened. In alternative embodiments, the size of the
window identifier 804 may change based on the number of
windows opened. While the window is open, the window
identifier 804 may be static and remain unchanged.

Dimensions 808 can include dimensions for a window in

the composite display 760. For example, the dimensions 808
can include coordinates for two or more corners of the

window or may include one coordinate and dimensions for
the width and height of the window. These dimensions 808
can delineate what portion of the composite display 760 the
window may occupy, which may the entire composite dis-
play 760 or only part of composite display 760. For example,
window 4 770 may have dimensions 880 that indicate that
the window 770 will occupy only part of the display area for
composite display 760, as shown in FIGS. 70 through 7E. As
windows are moved or inserted in the window stack, the
dimensions 808 may change.

A stack position identifier 812 can be any identifier that
can identify the position in the stack for the window or may
be inferred from the window’s control record within a data

structure, such as a list or a stack. The stack position
identifier 812 can be a GUID, a numeric ID, an alphanu-
meric ID, or other type of identifier. Each window or desktop
can include a stack position identifier 812. For example, as
shown in FIG. 7A, window 1 704 in stack 1 760 can have
a stack position identifier 812 of 1 identifying that window
704 is the first window in the stack 760 and the active

window. Similarly, window 6 724 can have a stack position
identifier 812 of 3 representing that window 724 is the third
window in the stack 760. Window 2 708 can also have a
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stack position identifier 812 of 1 representing that window
708 is the first window in the second stack 764. As shown

in FIG. 7B, window 1 744 can have a stack position
identifier 812 of 1, window 3, rendered in portions 732 and
736, can have a stack position identifier 812 of 3, and
window 6 756 can have a stack position identifier 812 of 6.
Thus, depending on the type of stack, the stack position
identifier 812 can represent a window’ s location in the stack.

A display identifier 816 can identify that the window or
desktop is associated with a particular display, such as the
first display 110 or the second display 114, or the composite
display 760 composed of both displays. While this display
identifier 816 may not be needed for a multi-stack system,
as shown in FIG. 7A, the display identifier 816 can indicate
whether a window in the serial stack of FIG. 7B is displayed
on a particular display. Thus, window 3 may have two
portions 732 and 736 in FIG. 7B. The first portion 732 may
have a display identifier 816 for the first display while the
second portion 736 may have a display identifier 816 for the
second display 114. However, in alternative embodiments,
the window may have two display identifier 816 that rep-
resent that the window is displayed on both of the displays
110, 114, or a display identifier 816 identifying the com-
posite display. In another alternate embodiment, the window
may have a single display identifier 816 to represent that the
window is displayed on both of the displays 110, 114.

Similar to the display identifier 816, an active indicator
820 may not be needed with the dual stack system of FIG.
7A, as the window in stack position 1 is active and dis-
played. In the system of FIG. 7B, the active indicator 820
can indicate which window(s) in the stack is being dis-
played. Thus, window 3 may have two portions 732 and 736
in FIG. 7. The first portion 732 may have an active indicator
820 while the second portion 736 may also have an active
indicator 820. However, in alternative embodiments, win-
dow 3 may have a single active indicator 820. The active
indicator 820 can be a simple flag or bit that represents that
the window is active or displayed.

An embodiment of a method 900 for creating a window
stack is shown in FIG. 9. While a general order for the steps
of the method 900 is shown in FIG. 9. Generally, the method
900 starts with a start operation 904 and ends with an end
operation 928. The method 900 can include more or fewer
steps or can arrange the order of the steps differently than
those shown in FIG. 9. The method 900 can be executed as

a set of computer-executable instructions executed by a
computer system and encoded or stored on a computer
readable medium. Hereinafter, the method 900 shall be
explained with reference to the systems, components, mod-
ules, software, data structures, user interfaces, etc. described
in conjunction with FIGS. 1-8.

A multi-screen device 100 can receive activation of a

window, in step 908. In embodiments, the multi-screen
device 100 can receive activation of a window by receiving
an input from the touch sensitive display 110 or 114, the
configurable area 112 or 116, a gesture capture region 120 or
124, or some other hardware sensor operable to receive user
interface inputs. The processor may execute the Task Man-
agement Module 540 may receive the input. The Task
Management Module 540 can interpret the input as request-
ing an application task to be executed that will open a
window in the window stack.

In embodiments, the Task Management Module 540
places the user interface interaction in the task stack 552 to
be acted upon by the Display Configuration Module 568 of
the Multi-Display Management Module 524. Further, the
Task Management Module 540 waits for information from
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the Multi-Display Management Module 524 to send instruc-
tions to the Window Management Module 532 to create the
window in the window stack.

The Multi-Display Management Module 524, upon
receiving instruction from the Task Management Module
540, determines to which touch portion of the composite
display 760, the newly activated window should be associ-
ated, in step 912. For example, window 4 770 is associated
with the a portion of the composite display 764 In embodi-
ments, the device state module 574 of the Multi-Display
Management Module 524 may determine how the device is
oriented or in what state the device is in, e.g., open, closed,
portrait, etc. Further, the preferences module 572 and/or
requirements module 580 may determine how the window is
to be displayed. The gesture module 576 may determine the
user’s intentions about how the window is to be opened
based on the type of gesture and the location of where the
gesture is made.

The Display Configuration Module 568 may use the input
from these modules and evaluate the current window stack

760 to determine the best place and the best dimensions,
based on a visibility algorithm, to open the window. Thus,
the Display Configuration Module 568 determines the best
place to put the window at the top of the window stack 760,
in step 916. The visibility algorithm, in embodiments, deter-
mines for all portions of the composite display, which
windows are at the top of the stack. For example, the
visibility algorithm determines that window 3 768, window
4 770, and window 8 774 are at the top of the stack 760 as
viewed in FIGS. 7C through 7E. Upon determining where to
open the window, the Display Configuration Module 568
can assign a display identifier 816 and possibly dimensions
808 to the window. The display identifier 816 and dimen-
sions 808 can then be sent back to the Task Management
Module 540. The Task Management Module 540 may then
assign the window a stack position identifier 812 indicating
the windows position at the top of the window stack.

In embodiments, the Task Management Module 540 sends
the window stack information and instructions to render the

window to the Window Management Module 532. The
Window Management Module 532 and the Task Manage-
ment Module 540 can create the logical data structure 800,
in step 924. Both the Task Management Module 540 and the
Window Management Module 532 may create and manage
copies of the window stack. These copies of the window
stack can be synchronized or kept similar through commu-
nications between the Window Management Module 532
and the Task Management Module 540. Thus, the Window
Management Module 532 and the Task Management Mod-
ule 540, based on the information determined by the Multi-
Display Management Module 524, can assign dimensions
808, a stack position identifier 812 (e.g., window 1 782,
window 4 770, etc.), a display identifier 816 (e.g., touch
sensitive display 1 110, touch sensitive display 2 114,
composite display identifier, etc,), and an active indicator
820, which is generally always set when the window is at the
“top” of the stack. The logical data structure 800 may then
be stored by both the Window Management Module 532 and
the Task Management Module 540. Further, the Window
Management Module 532 and the Task Management Mod-
ule 540 may thereinafter manage the window stack and the
logical data structure(s) 800.

An embodiment of a method 1000 for executing an
application, such as a phone application, is shown in FIG.
10. While a general order for the steps of the method 1000
is shown in FIG. 10. Generally, the method 1000 starts with
a start operation 1004 and ends with an end operation 1040.
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The method 1000 can include more or fewer steps or can
arrange the order of the steps differently than those shown in
FIG. 10. The method 1000 can be executed as a set of

computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 1000 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-9.

An application, such as a phone application, is executed,
in step 1008. In embodiments, a processor 204 receives
indication to execute an application through a user interface
110, 114, 112, 116, etc. The indication can be a selection of
an icon associated with the application. In other embodi-
ments, the indication can be a signal generated from another
application or event, such as receiving a phone call or other
communication, which causes the application to execute
automatically. The processor 204 can retrieve the application
564a from the application store 560 and begin its execution.
In executing the application 56411, a user interface can be
generated for a user.

In creating a user interface, the application 564a can begin
executing to create a manifest, in step 1012. A manifest is a
data structure that indicates the capabilities of the applica-
tion 56411. The manifest can generally be created from the
resources in the resources directory of the application 56411.
The resources directory can indicate the types of modes,
locations, or other indications for how the user interface
should be configured in the multi-display device 100. For
example, the several modes can include: “classic mode” that
indicates that the application 564a is capable of being
displayed on a single screen or display 110/114; “dual
mode” that indicates that the application 564a is capable of
being displaced on two or more displays 110 and 114; “max
mode” that indicates the application 564a is capable ofbeing
displayed or desires to be displayed across multiple displays
110 and 114; and/or “bilateral mode” that indicates that the
application 564a is capable of being displayed on 2 or more
displays 110 and 114 when the device 100 is in easel mode
(see FIGS. 1I and/or 1]).

Similarly, the manifest can include a desired or allowed
location within the displays 110/114. The possible locations
can include: “left”, which indicates that the application 564a
desires to be displayed on the left display 110; “right”, which
indicates that the application 564a desires to be displayed on
the right display 114; and/or other indications of where a
location should be including possible “top” and/or “bottom”
of one or more of the displays 110/114.

The application 564a can also indicate that it desires to be
displayed in a “minimum” window, which is a window that
occupies less than the full area of a single display. There may
be other modes possible for the application 56411, which may
be included in the manifest. The manifest can be sent from

the application 564a to the multi-display management mod-
ule 524.

The multi-display management module 524 can receive
the manifest, in step 1016. In receiving the manifest, the
multi-display management module 524 can use the infor-
mation to determine a display binding for the application
56411. The manifest may be received more than once from
the application 564a based on changes in how the applica-
tion 564a is being executed, where the application 564a
desires to have a different display setting for the new mode.
Thus, with the manifest, the application 564a can indicate to
the multi-display management module 524 how best to or
what is the desired for the application’s user interface. The
multi-display management module 524 can use the infor-
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mation in the manifest to determine the best fit for the user

interface depending on how the device 100 is currently
configured.

The multi-display management module 524 can deter-
mine the application display mode, in step 1020. Here the
multi-display management module 524 receives or retrieves
an indication of the device 100 configuration. For example,
the multi-display management module 524 can determine if
the device is in single display configuration (see FIG. 6A,
6B, 6D, or 6E), dual display configuration (see FIG. 6C or
6F), bilateral display configuration (see FIG. 6G or 6H), or
one of the other display configurations (see FIG. 6I or 6]).

Further, the multi-display management module 524 can
determine if the device 100 is in a portrait or landscape
orientation. With this information, the multi-display man-
agement module 524 may then consider the capabilities or
preferences listed for the application 564a in the received
manifest. The combined information may then allow the
multi-display management module 524 to determine a dis-
play binding. The display binding can include which of the
one or more displays 110 and/or 114 are going to be used to
display the application’s user interface(s). For example, the
multi-display management module 524 can determine that
the primary display 110, the secondary display 114, or all
displays 110 and 114 of the device 100 will be used to
display the application’s user interface.

The display modes setting can be assigned by creating or
setting a number in the display binding. This number can be
“0” for the primary display 110, “l” for the secondary
display 114, or “2” for dual displays 110 and 114. The
display mode setting can also indicate if the application
564a should display the user interface in portrait or land-
scape orientation. Further, there may be other settings, for
example, providing a max mode or other setting that may
indicate how the application 564a is to be displayed on the
device. The display binding information is stored in a data
structure to create and set a binding, in step 1024.

The established display binding may then be provided, by
the multi-display management module 524, to the applica-
tion 56411, in step 1028. The provided display binding data
structure can become an attribute of the application 56411. An
application 564a may thereinafter store the display binding
attribute in the memory of the device 100. The application
564a with the display binding may then generate a user
interface based on this display binding. The application 564a
may be unaware of the position of the display 110/114 but
may be able to determine, from the display binding, the size
of the available user interface to generate a window that has
particular characteristics for that display setting.

When a configuration change happens to the device 100,
the multi-display management module 524 may change the
display binding and send a new display binding to the
application 56411. In embodiments, the multi-display man-
agement module 524 may indicate to the application 564a
that there is a new binding or, in other embodiments, the
application 564a may request a display configuration change
or a new display binding, in which case the multi-display
management module 524 may send a new display binding to
the application 564a. Thus, the multi-display management
module 524 can change the configuration of the display for
the application 564a by altering the display binding for the
application 564a during the execution of that application
564a.

The multi-display management module 524 thereinafter,
while the application 564a is executing, can determine if
there has been a configuration change to the device 100, in
step 1032. The configuration change may be an event (see
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FIGS. 3A and 3B) triggered by one or more signals from one
or more hardware sensor 172, 176, etc. For example, if the
device 100 is changed from portrait 304 to landscape 340
orientation, Hall effect sensors 172 may indicate to the
framework 520 that a display configuration change has been
made. Other changes may include transitions from a single
display 304 to a dual display configuration 320, by opening
the device. Other types of configuration changes may be
possible and may be signaled to alert the multi-display
management module 524 of the configuration change. If a
configuration change has been made, the method 1000
proceeds YES to step 1020 so that the multi-display man-
agement module 524 can determine new application display
mode settings and create a new display binding, which may
be passed to the application 56411. If there are no configu-
ration changes, the method 1000 precedes NO to step 1036.

In step 1036, a new application mode change may be
determined. Application mode changes can also occur in the
application 564a, and thus, the application 564a can deter-
mine if something has occurred within the application 564a
that requires a different display setting. Modes are described
hereinafter with respect to FIG. 51. The mode change can
create a desire to change the display 110/114, and thus,
require the application 564a to generate a new manifest. If
the application 564a does sense a mode change or an event
has occurred that requires a change in display setting, the
method 1000 proceeds YES back to step 1012. At step 1012,
a new manifest or preference is created by the application
564a that may be received by the multi-display management
module 524 to determine if the multi-display management
module 524 can change the display binding. If it is possible
to provide the preferred display, the multi-display manage-
ment module 524 can create a new display binding and send
display binding back to the application 564a and allow the
application 564a to alter its user interface. If no mode
change is sensed or an event is not received to create a mode
change, the method 1000 proceeds NO to end operation
1040.

Unified System:
An embodiment of a unified system 1100 is shown in FIG.

11. In embodiments, the unified system 1100 includes a
computer system 1104 and the device 100. The computer
system 1104 may be as described in conjunction with FIG.
11. The device 100 may be as described herein in conjunc-
tion with FIG. 1A through FIG. 10. The device 100 may be
physically connected to the computer system 1104 with a
docking cradle or other wired connection. In other embodi-
ments, the device 100 and computer system 1104 may
communicate or be connected wirelessly using a wireless
system and/or protocol (e.g., BluetoothTM, 802.11g, etc.).
Upon connection of the device 100 and the computer system
1104, the device 100 can recognize the connection either
manually (through user input) or automatically and func-
tionally connect the device 100 with the computer system
1104 to form the unified system. The unified system 1100
functions as to allow the device 100 to communicate with,
interact with, and/or control the function of the computer
system 1104 when functionally connected. As such, when
executed, the unified system appears to be a single system
where the device 100 and the computer system 1104 func-
tion in concert. The components and/or software that enable
the unified system, the communications or functions of the
unified system, and other description of the unified system
is described in US. Provisional Applications 61/61/507,206,
61/507,201, 61/507,l99, 61/507,209, 61/507,203, and
61/389,ll7, which are each incorporated herein, by refer-
ence, for all that they teach and for all purposes. Further, the
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unified system is also described in US. patent application
Ser. Nos. 12/948,585 and 12/948,676, which are each incor-

porated herein, by reference, for all that they teach and for
all purposes.

FIG. 11 illustrates one embodiment of a computer system
1100 upon which the test system may be deployed or
executed. The computer system 1100 is shown comprising
hardware elements that may be electrically coupled Via a bus
1155. The hardware elements may include one or more
central processing units (CPUs) 1105; one or more input
devices 1110 (e.g., a mouse, a keyboard, etc.); and one or
more output devices 1115 (e.g., a display device, a printer,
etc.). The computer system 1100 may also include one or
more storage devices 1120. By way of example, storage
device(s) 1120 may be disk drives, optical storage devices,
solid-state storage devices, such as a random access memory
(“RAM”) and/or a read-only memory (“ROM”), which can
be programmable, flash-updateable, and/or the like.

The computer system 1100 may additionally include a
computer-readable storage media reader 1125; a communi-
cations system 1130 (e.g., a modem, a network card (wire-
less or wired), an infra-red communication device, etc.); and
working memory 1140, which may include RAM and ROM
devices as described above. In some embodiments, the
computer system 1100 may also include a processing accel-
eration unit 1135, which can include a DSP, a special-
purpose processor and/or the like

The computer-readable storage media reader 1125 can
further be connected to a computer-readable storage
medium, together (and, optionally, in combination with
storage device(s) 1120) comprehensively representing
remote, local, fixed, and/or removable storage devices plus
storage media for temporarily and/or more permanently
containing computer-readable information. The communi-
cations system 1130 may permit data to be exchanged with
the network 1120 and/or any other computer described
above with respect to the system 1100. Moreover, as dis-
closed herein, the term “storage medium” may represent one
or more devices for storing data, including read only
memory (ROM), random access memory (RAM), magnetic
RAM, core memory, magnetic disk storage mediums, opti-
cal storage mediums, flash memory devices, and/or other
machine readable mediums for storing information.

The computer system 1100 may also comprise software
elements, shown as being currently located within a working
memory 1140, including an operating system 1145 and/or
other code 1150, such as program code implementing the
components and software described herein. It should be
appreciated that alternate embodiments of a computer sys-
tem 1100 may have numerous variations from that described
above. For example, customized hardware might also be
used and/or particular elements might be implemented in
hardware, software (including portable software, such as
applets), or both. Further, connection to other computing
devices such as network input/output devices may be
employed.

status of Wi-Fi.
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Unified Desktop:
An embodiment of a unified desktop 1300 is shown in

FIG. 13. The unified desktop 1330 is the user interface for
the unified system 1100. Thus, the unified desktop 1300 is
formed from the user interface 1304 in the screen 1215

associated with the computer system 1104 and the user
interface 1308 in the screen(s) 104, 108 associated with the
device 100. As a unified desktop 1300, the user interface
1304 and 1308 function together to provide parallel dis-
plays, exchange windows or other user interface elements,
and generally present a cohesive user interface across both
the computers system 1104 and the device 100. In other
words, the unified desktop spans or is provided over at least
one of the screens 104, 108 of the device 100 and the screen
1215 of the computer system 1104. The device 100 can
assume the form factor and function of both device 100 and

the computer system 1104; the design of the unified desktop
can provide a seamless user experience across the device
100 and the computer system 1104, enabling the user to
access shared content, manage applications and peripherals
regardless of which system 100 or 1104 presents the user
interface action. Hereinafter, specific user interface actions
related to the unified desktop shall be presented.

Status Indicators:

A portion of the unified desktop is shown in FIG. 14.
More particularly, the user interface 1304 of the unified
desktop 1300 is shown, where a set of status indicators are
provided in a portion 1400 of the unified desktop 1300. The
status indicators in the portion 1400 provide information
about both the device 100 and the computer system 1104. In
embodiments, the portion 1400 is provided in only one of
the user interface 1304 or user interface 1308. Thus, status
indicators associated with both the device 100 and the

computer system 1104 are shown together in a screen 1215
or 104, 108 associated with only the device 100 or the
computer system 1104.

The status indicators shown in FIG. 14 include a wireless

fidelity (Wi-Fi) indicator 1404, a Bluetooth indicator 1408,
a Network Traffic indicator 1412, a signal strength indicator
1416, a battery indicator 1420, a power menu indicator
1430, and a time indicator 1434. In embodiments, one or
more of the indicators may be selectable to provide further
information or user interface devices that may be selected to
configure the device 100 and/or the computer system 1104.
For example, as shown in FIG. 14, the battery indicator 1420
has been selected, which caused the device 100 to provide
a drop down user interface device 1425 in the user interface
1304. The drop down user interface device 1425 provides
further information 1438 about the amount of device battery
life and a user interface device 1442 that can be selected to

access the power settings for the device 100. Thus, the user
can configure the device 100 or the computer system 1104
by accessing menus or other user interface through the status
indicators 1404 through 1434. Some of the possible status
indicators that may be displayed for the device 100, and the
menus or other information associated with the status indi-

cators is provided in the table below:

Label

“Wi-Fi: <x>”, where <x> stands for “Off”,

“Scanning . . . ”, “Connecting to <SSID> . . . ”,
“Disconnected”, “Connected”.

“Turn Wi-Fi on”, or “Tum Wi-Fi of’
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Indicator

Bluetooth

Network traffic

Signal strength

Battery (phone)

Battery
(peripheral,
when

applicable)

Menu content

List of found Wi-
Fi networks

Command to
connect to a
hidden Wi-Fi
network

Link to Wi-Fi
settings

Bluetooth device
name
Bluetooth status

Bluetooth

ON/OFF toggle
Discoverability
status

List of connected
Bluetooth devices

Link to Bluetooth

settings

Network status

Link to Network

settings
Network status

Network strength

Link to Network

settings
Battery status

Battery status

39

-continued

Description

Lists all the Wi-Fi
networks that are found
and known. List of
networks is scanned
whenever the menu is
displayed. When
clicked, tries to connect
to the network, and
shows a dialog if a
password is required.
Allows for connecting
to a hidden Wi-Fi
network. Shows a
dialog for entering the
SSID, a dropdown
menu for security
3rotocols, and a
3assword field when
required. Based on the
same command in
Android Settings.
Sinks to: Android
Settings > Wireless &
network settings
The Bluetooth name of
re handset.
)resents the current
status of Bluetooth.
Allows for turning
3luetooth on and off.
Turns on the

discoverability of
3luetooth for 120

seconds (Android
default)
hists all paired and
currently connected
3luetooth devices. List

of devices is updated
whenever the menu is

displayed. Items are not
clickable.
Links to: Android

Settings > Wireless &
network settings >
Bluetooth settings
Shows the current

 
network speed (3G, 2G, . . .
Links to: Settings >
Mobile networks
Shows the current
operator
Shows the current

signal strength

Links to: Settings >
Mobile networks
Shows the status of the

handset’s battery

Shows the status of the

second battery,
provided by a
peripheral.

US 9,703,468 B2
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Label

“<SSID>” and an icon to represent the
network’s strength and its security. The
network currently connected to is marked.

“Add Wi-Fi network . . . ”

“Wi-Fi settings . . . ”

“<device name>”

“Bluetooth: <X>”, where <X> stands for
“On”, or “Off”
“Turn Bluetooth on”, or “Turn Bluetooth
olf’
“Make discoverable”, or “Discoverable for
<X> seconds”

<Bluetooth device name> + icon

representing the type of the device

55
“Bluetooth devices & settings . . .

“Network: <X>”, where <X> stands for the
network speed
“Mobile network settings . . . ”

“<operator name>”

“Signal strength: <X>”, where <X> stands
for “none”, “poor”, “good”, “very good”,
“excellent” When airplane mode is on:
“Airplane mode”
“Mobile network settings . . . ”

“ )hone batery: <X>%”, when using battery
power; <X> stands for the current charge,
c 1arge.
“ )hone batery charging (<X>%)”, when the
battery is being charged; <X> stands for the
current

“ )hone batery charged”, when the battery
is fully charged and plugged in.
“ )eriphera battery: <X>%”, when using
battery power; <X>stands for the current
c 1arge.

“)eriphera battery charging (<X>%)”, when
the battery is being charged; <X> stands for
the current charge.
“ )eriphera battery charged”, when the
battery is ully charged and plugged in.
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Indicator

GPS

Sync

Alarms

No SIM

warning
Speakerphone

Roaming
warnings

TTY

Some of the possible status indicators that may be dis-
played for the computer system 1104, and the menus or other
information associated with the status indicators is provided

Menu content

GPS status

GPS ON/OFF
toggle
Link to GPS
settings
Sync status

Link to Sync
settings
Integrated into
date/time menu
Warning message

Speakerphonestatus

Roaming status

Link to Network
settings
TTY status

in the table below:
 

Indicator

Volume (and
silent/vibration)

Monitors
Keyboard

Time/date

Power menu

Other possible status indicators are contemplated and
included as one skilled in the art would understand.

Auser interface 1308 with other status indicators is shown
in FIG. 15. User interface 1308 is associated with the device

100. The user interface 1308 may also include a portion
1500 that displays status indicators. In embodiments, the
portion 1500 may include the same or different status

Menu content

Silent mode
toggle
Volume slider

Link to Sound
settings
Use Unity menu
Use Unity menu

Use Unity menu
List of alarms

Link to Clock
application

Link to date &
time settings
Airplane mode

Sleep
Power off
Android Settings

PC Settings

41
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-continued

Description

Shows the current
status of the GPS
Allows for turning
Bluetooth on and off.
Links to: Settings >
Location & Security
Shows the current
status of the Sync
Links to: Settings >
Account & Sync

A warning message for
not finding a SIM card
Shows the status of
speakerphone when inuse

Shows roaming
warnings
Links to: Settings >
Mobile networks
Shows the Text
Telephone Device or
Telecommunication
Device for the Deaf
(TDD) status

Description

Turns on silent mode

Allows for changing
the volume level;
Links to:

Lists all alarms that
have been set up and
enabled. Only shown
when alarms have been
set up.

Opens the Android
Clock application. Only
shown when alarms
have been set up.
Links to: Settings >
Date & time settings
Toggle airplane mode
on and off
Sleep
Power off
Links to Android
Settings application
Links to PC system
settings

Label

“GPS status: <x>”, where <x> stands for
“On”, “Off”, or “Failure”
“Turn GPS on”, or “Turn GPS off”

as
“Location settings . . .

as
“Syncing in progress . . .

as
“Sync settings . . .

“No SIM card. Emergency calls only.”

“Speaker on”

“Roaming”

“Mobile network settings . . . ”

“TTY enabled”

42

indicators from portion 1400 and may display the status
indicators substantially simultaneously with portion 1400.
For example, portion 1500 may include a Network Traffic
indicator 1412, a signal strength indicator 1416, a battery

Label

“Turn Silent mode on”, or “Turn Silent
mode of’

as
“Sound settings . . .

For settings label, use “Monitor settings . . .
For settings label, use “Keyboard
settings . . . ”

“<alarm name>: <alarm time>-<repeat
days>”; note that the alarm name and repeat
days are optional. Examples: 8:30 AM-Mon,
Tue, Wed, Thu, Fri10:00 AM-Sat, Sun
Groceries: 6:40 PM Pills: 12:00 PM-Mon,
Tue, Wed, Thu, Fri
“Manage alarms . . .

as

as
“Date & time settings . . .

“Turn Airplane mode on”, or “Turn
Airplane mode off”
“Sleep”
“Power off”
“Phone settings . . .

as

as
“Desktop settings . . .

60

indicator 1420, and a time indicator 1434. However, portion

1500 may include an alarm indicator 1504 that is not shown

in portion 1400. Thus, the portions 1400 and 1500 can show

65 the same indicators, different indicators, and, in some
embodiments, indicators associated with only the device 100
or the computer system 1104.
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An embodiment of a method 1600 for providing status
indicators is shown in FIG. 16. While a general order for the
steps of the method 1600 is shown in FIG. 16. Generally, the
method 1600 starts with a start operation 1604 and ends with
an end operation 1624. The method 1600 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 16. The method 1600 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 1600
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-15.

A computer system 1104 and a device 100 can be con-
nected, physically, electrically, wirelessly, etc. The device
100 can automatically recognize the connection and func-
tionally connect the device 100 with the computer system
1104 to form a unified system 1100, in step 1608. In other
embodiments, a user may provide input to functionally
connect the device 100 with the computer system 1104. In
response to the function connection, the device 100 can
generate a unified desktop 1300, in step 1612. the unified
desktop 1300 can expand or create a single user interface for
the unified system 1100 across the screens of the device 100
and the computer system 1104.

The device 100 may then determine status indicators that
would need to be displayed for the user, in step 1616. In
embodiments, the device 100 can request or discover the
status indicators associated with the computer system 1104.
The status indicators associated with the computer system
1104 may be incorporated into a data structure or combined
with the status indicators associated with the device 100.

The combined set of status indicators may then be provided
in the unified desktop 1300, in step 1620. For example, the
combined set of status indicators can be displayed in a
portion 1400 of the user interface 1304. Thus, in a single
area of the unified desktop 1300 (and possibly only on one
screen of either the device 100 or the computer system
1104), the device 100 can provide status indicators for both
the device 100 and the computer system 1104.

An embodiment of a method 1700 for providing status
indicators is shown in FIG. 17. While a general order for the
steps of the method 1700 is shown in FIG. 17. Generally, the
method 1700 starts with a start operation 1704 and ends with
an end operation 1724. The method 1700 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 17. The method 1700 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 1700
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-16.

The processor 204 of the device 100 can receive a
selection of a status indicator, in step 1708. A selection can
be a user interface action conducted on a status indicator. For

example, a user may hover a pointer over status indicator
1420. In another example, the user may click the pointer on
the status indicator 1420 to select it. Regardless, the user
conducts a user interface action on a status indicator to

generate an input into the unified desktop 1300. In response
to receiving the selection by the user, the device 100 can
provide information and/or a user interface device in the
unified desktop 1300, in step 1712. Information can include
more detail about a status, as described in the tables above.
For example, upon selecting the status indicator 1420, the
device 100 can provide more detailed information that the
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battery charge is at 50%, as shown in information 1438 in
the drop down 1434. A user interface device may be a
selectable icon or other user interface display that will allow
the user to access further functionality. For example, the user
interface display 1442 in the drop down 1424 display can be
selected by the user’s pointer. Selection of the user interface
display 1442 allows the user to access power settings for the
device 100. Other menus or functions can be accessed

through the status indicators as shown in the tables above.
The processor 204 of the device 100 can receive a

selection of a user interface device, in step 1716. For
example, the user may select user interface display 1442 by
clicking on or near the user interface display 1442. Upon
receiving this selection, the device 100 can provide a menu
or other functionality associated with the status indicator, in
step 1720. In embodiments, the device 100 presents a menu
that can alter or address the status indicated by the status
indicator. The menus or functionality that may be accessed
may be as described in the tables above. For example, by
selecting user interface display 1442, the device may pro-
vide a power settings menu to the user that allows the user
to change the power settings of the device 100. The user may
modify a function of the device 100 or the computer system
1104 by interaction with the provided menu or functionality.
For example, the user may change the duration of inactivity
required before a screen blacks out in the power settingsmenu.

Freedom Window Mode:

A unified desktop interface 1304 is shown with a window
1800 (showing a personal computing application user inter-
face) and a freeform window 1804 in FIG. 18. A freeform
window 1804 is a shell that can encapsulate a user interface
for a device application. A device application can be any
application that typically executes on the device 100. Thus,
the device application may be configured to execute in a
mobile device environment but not in a personal computing
environment. The device application can be specific to the
device and does not execute on the computer system. For
example, gestures received with the device 100 can affect
the device application but may not be received or understood
in the personal computing environment. Device applications
can include a phone application, a text messaging applica-
tion, a utilities application, a game application, or a mobile
application. The device application may be executed by the
device 100 receiving a user selection of the device applica-
tion. The selection may be a user selection of a shortcut
displayed in the unified desktop. An example of a shortcut
1812 is shown in the user interface 1304. The shortcut 1812

allows a device application to be opened in the personal
computing environment like other personal computing
applications.

The freeform window 1408 allows the device application
user interface to behave as a typical window in a computer
system environment. For example, as shown in FIG. 18,
freeform window 1804 allows the user interface 1808 of the

device application to display at least partially over another
window 1800. In other embodiments, the freeform window
1804 allows the user interface 1808 of the device application
to display at least partially behind another window (not
shown). Thus, the freeform window 1804 provides display
functionality to the user interface 1808 that would not
normally be functional for a device application.

Upon executing the device application, the device appli-
cation can generate a user interface 1808 which can be
incorporated into the freeform window 1804. An embodi-
ment of the freeform window 1804 is shown in FIG. 19. The

freeform window 1804 includes a portion 1900 that includes
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controls 1904-1912. The controls can cause the user inter-

face 1808 to complete actions associated with a personal
computing environment. For example, control 1904 can
cause the device 100 to close the user interface 1808 and

stop execution of the device application associated there-
with. Control 1908 can cause the device 100 to minimize or

shrink the user interface 1808 of the device application.
Control 1912 can cause the device 100 to maximize the user

interface the user interface 1808 of the device application. A
user may also user handles or other controls to expand or
contract the freeform window 1804 and thus the user inter-
face 1808.

The freeform window 1804 can provide one or more user
interface devices that allow the user interface 1808 to

provide functionality (such as features or controls) in the
freeform window 1804. For example, a first user interface
device 1916 may be a control or device to access previous
information displayed by the user interface 1808 of the
device application. A second user interface device 1924 can
provide a control to exit or stop execution of the device
application. A third user interface device 1928 can provide
a feature to expand the user interface 1808 the device
application into the entire available space of the freeform
window 1804. A fourth user interface device 1920 may
provide a control to change the user interface 1808 to a
second user interface that displays other information. Other
user interface devices that provide other functionality are
contemplated as one skilled in the art would understand.

An embodiment of a method 2000 for providing a
freeform window is shown in FIG. 20. While a general order
for the steps of the method 2000 is shown in FIG. 20.
Generally, the method 2000 starts with a start operation 2004
and ends with an end operation 2024. The method 2000 can
include more or fewer steps or can arrange the order of the
steps differently than those shown in FIG. 20. The method
2000 can be executed as a set of computer-executable
instructions executed by a computer system and encoded or
stored on a computer readable medium. Hereinafter, the
method 2000 shall be explained with reference to the
systems, components, modules, software, data structures,
user interfaces, etc. described in conjunction with FIGS.
1-19.

A computer system 1104 and a device 100 can be con-
nected, physically, electrically, wirelessly, etc. The device
100 can automatically recognize the connection and func-
tionally connect the device 100 with the computer system
1104 to form a unified system 1100, in step 2008. In other
embodiments, a user may provide input to functionally
connect the device 100 with the computer system 1104. In
response to the function connection, the device 100 can
generate a unified desktop 1300, in step 2012. The unified
desktop 1300 can expand or create a single user interface for
the unified system 1100 across the screens of the device 100
and the computer system 1104.

The device 100 may then execute a device application, in
step 2020. In embodiments, the device 100 may receive a
selection of a device application from the unified desktop
1300. For example, the user may select a shortcut 1812.
Regardless, the device 100 can execute the selected device
application in the computer system environment. When the
device 100 executes the device application, a freeform
window 1804 may be created to encapsulate or display the
user interface 1808 of the device application. Thus, the
device 100 displays the user interface 1808 of the device
application in the freeform window 1804, in step 2020.

An embodiment of a method 2100 for providing status
indicators is shown in FIG. 21. While a general order for the
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steps of the method 2100 is shown in FIG. 21. Generally, the
method 2100 starts with a start operation 2104 and ends with
an end operation 2124. The method 2100 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 21. The method 2100 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 2100
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-20.

The processor 204 of the device 100 can receive a
selection of a device application, in step 2108. A selection
can be a user interface action conducted on a shortcut 1812

or other user interface device. Regardless, the user conducts
a user interface action to execute a device application. In
response to receiving the selection by the user, the device
100 can determine any device application feature, controls,
or other functionality to be provided for the user interface
1808, in step 2112. The features, controls, etc. can be
functions that conduct and action or complete a process for
the device application and may not function in a typical
computer system environment. These functions can include
expanding or contracting the window, providing alternative
displays, entering information, executing sub-processes, etc.
Some possible features or controls are as discussed with
FIG. 19.

The processor 204 of the device 100 can provide a
freeform window 1804 for the user interface 1808 of the

device application, in step 2116. The freeform window 1808
can be as described in FIGS. 18 and 19. As part of the
freeform window 1808, the device may provide one or more
user interface devices that enable the features or controls

determined by the device 100, in step 2120. The user
interface devices may be as described in conjunction with
FIG. 19.

Wake and Unlock:

FIGS. 22 through 28 show a unified desktop interface
1304 is shown while is sleep mode or in a state after waking
or unlocking after sleep mode. Sleep mode is a mode where
the user interface displays are inactive or “blackened”. As
shown in FIG. 22, user interface 2204 and user interface
2208 do not show any content because the system 2200 is in
“sleep mode.” As described herein, the sleep state or sleep
mode can include different types of states including a simple
sleep state, a screen lock state, and/or a passcode lock state,
as described herein. To leave sleep mode and continue to use
the system 2200, input may be received from a user in the
keyboard 2212, a user interface device 2216, or by other
means (e.g., mouse, power button, etc.). If such input is
received, the system 2200 can change states of a user
interface for the unified desktop during wake, unlock, pass-
code unlock, call received, and other states.

Atable 2900 containing at least some ofthe possible sleep
states and how to interact with the system 2200 in the state
is shown in FIG. 29. In embodiments, there may be three
states 2904, a simple “sleep” state represented in column
2908, a “screen lock” state represented in column 2912,
and/or a “passcode lock” state represented in column 2916.
In embodiments, there may be more or fewer states. A sleep
state may be chosen by a user and affected when the device
100 receives a selection of the sleep state from the user.

The table 2900 shows rules that govern the sleep state and
how to wake from the selected sleep state. In a sleep state,
the user interface 1304 is off without anything being dis-
played and the wake action is any interaction with the user
interfaces of the unified desktop. In a screen lock state, the
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user interface 1304 is off and the user interface, of at least
the device 100, requires a specified and predetermined user
interaction (e.g., moving a bar on the user interface) to
unlock the state. Generally, the bar or other user interface
device that receives the specified user interaction is pre-
sented to the user after the user provides an initial user
interface interaction to the unified desktop. In a passcode
state, the system 2200 requires the entry of a passcode (e.g.,
a numeric code, a visual code, etc.) to exit the state. As with
the screen lock state, a passcode user interface device that
receives the passcode is presented to the user after the user
provides an initial user interface interaction to the unified
desktop. Thus, all the states appear as that shown in FIG. 22
but require different input to exit the state.

At least two events 2920 can cause the system 2200 to
leave the states mentioned above. The first event may be a
wake event represented in row 2924. The second event may
be a phone call represented in row 2928. When these events
occur, with the correct user input shown in the body of table
2900, the system 2200 may exit from the state and allow the
user to use or interact with the system.

An embodiment of a method 3000 for waking the system
2200 is shown in FIG. 30. While a general order for the steps
of the method 3000 is shown in FIG. 30. Generally, the
method 3000 starts with a start operation 3004 and ends with
an end operation 3032. The method 3000 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 30. The method 3000 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 3000
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-29.

A system 2200 may sleep, in step 3008. The sleep state
may include the states as described in conjunction with FIG.
29 or other states that render the system 2200 inactive. The
system 2200 may appear as shown in FIG. 22, where in user
interface 2204 for the computer system 1104 and the user
interface 2208 for the device 100 are inactive and do not

display anything. The sleep state may be entered after the
expiration of a period of time, automatically in response to
an action or event, or in response to user interaction. Thus,
the sleep state can render the system 2200 unusable until it
is awakened or unlocked.

The device 100 or the computer system 1104 may receive
an event in step 3012. An event may be as described in
conjunction with FIG. 29. For example, the event may be a
wake action received by a user. In alternative embodiments,
the event may be a received phone call. Either event may be
received with the correct user input to wake the system
2200. The correct user input is based on the state in which
the device currently resides.

Thus, the system 2200 may determine the state of the
system, in step 3016. The state may be set by the user or be
automatically set. For example, a user may determine that a
passcode lock is necessary and enter the passcode with the
setting. However, if the user makes no change to the desired
sleep state, the device 100 may determine to use the sleep
state 2908. Regardless, the system 2200 determines which
state has been set when the device sleeps.

The system 2200 may then determine if the correct user
interface input, associated with the determined state, has
been entered to wake the system 2200, in step 3020. As
shown in table 2900, there is different input based on the
event and the state. If the system 2200 is in a simple sleep
state 2908, then any input to the device 100 or computer
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system 1304 may wake the system 2200. Thus, the user may
hit a key on the keyboard 2212, push a user interface device
2216 on the device 100, touch the touch sensitive display
110, 114, the gesture capture area 120, 124, or another
touch-sensitive area on the device 100, or make some other

input into the system 2200. In the screen lock state 2912, the
device 100 may require the user to complete some form of
user input (e.g., moving a slider bar or other orchestrated
movement on the touch sensitive display 110, 114), either in
addition to a first interaction or by itself, to unlock the device
100. The computer system 1304 may not require any addi-
tional input. Thus, a first gesture may wake the computer
system 1304, while a second gesture is needed to unlock the
device interface 2208. If the correct input is received, the
method 3000 proceeds YES to step 3028.

However, if the incorrect input is received, the method
3000 proceeds NO to step 3024, where the system 2200 may
inform the user of the incorrect input. Thus, a user interface
may be provided that indicates that the input was incorrect,
for example, a pop-up message that states “The password or
usemame is incorrect.” In other embodiments, the system
2200 may revert to the locked state without unlocking the
device, which can indicate to the user that the input was
incorrect. In step 3028, the system 2200 may wake. Thus,
the system 2200 can transition, for example, for the display
shown in FIG. 27 to that shown in FIG. 28. The user may
then have complete access to the system 2200 and view the
desktop or open application after waking the system 2200.

Docking and Undocking
An embodiment of a method 3400 for docking the device

1308 with the computer system 1304 to form a unified
system 3100 is shown in FIG. 34. While a general order for
the steps of the method 3400 is shown in FIG. 34. Generally,
the method 3400 starts with a start operation 3404 and ends
with an end operation 3432. The method 3400 can include
more or fewer steps or can arrange the order of the steps
differently than those shown in FIG. 34. The method 3400
can be executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 3400
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-33 and FIG. 38.
In particular, FIGS. 31-33 show embodiments of user inter-
faces associated with the process of docking.

A device 1308 and a computer system 1304 may be
provided, in step 3408. The device 1308 may be a mobile
device as described herein. In embodiments, the device 1308
may display one or more user interfaces 3108 and/or 3112
before docking occurs. The computer system 1104 can
include a display 1304 that presents a user interface 3104.
The user interface 3104 can include any window or other
display. In embodiments, the user interface 3104 shows a
slide show in FIG. 31 before docking. After presenting the
device 1308 and the computer system 1304, the device 1308
may dock with the computer system 1304, in step 3412.

Docking the device 1308 may include electrically con-
necting the device with the computer system 1304. The
electrical connection may be made with a docking cradle, a
wire interface, a wireless interface, or by other device or
connection. Once docked, the computer system 1304 may be
controlled or managed by the device 1308. Thus, actions on
the computer system 1304 may be handled by the device
1308. Thus, docking the device 1308 creates the unified
system and presents the unified interface for the computer
system 1304 and the device 1308.
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The behavior of the unified system 3200, as shown in FIG.
32 and after docking, may be governed by a set of docking
rules, as described in conjunction with FIG. 38. In embodi-
ments, the computer system display 3204 may hide one or
more displays or windows presented before docking. Rather,
the computer system 1304 may present a desktop 3208 after
docking, in step 3416. The desktop 3208 can display a
unified desktop theme with icons or other user interface
devices (for example, icon 3212) providing access to unified
system 3200 functionality. Thus, the computer system 1304
hides pre-existing windows or displays to provide the uni-
fied desktop 3204.

After docking, the device software (as described in FIGS.
5A and 5B) may determine if any application displays or
windows were displayed on the device 1308 before docking,
in step 3420. The determination may include the processor
504 checking the display configuration in the frame buffers
548 or other type of check. If there were displays presented
on the device 1308 before docking, the method 3400 may
proceed YES to step 3428. If there were on displays pre-
sented on the device 1308 before docking, the method 3400
may proceed NO to step 3424 where the unified desktop is
also provided on the display(s) of the device 1308, as seen
in FIG. 33.

If there were on displays (e.g., display 3108 and/or
display 3112) presented on the device 1308 before docking,
the displays 3108 and/or 3112 may be migrated from the
device interface 3304 to the computer system display 3204,
as shown in FIG. 33. In embodiments, new freeforrn win-
dows or big brother applications are invoked to migrate the
displays. Thus, a new instance of the application window or
interface is opened in the display of the computer system. In
other embodiments, the display buffer is simply changed to
reflect the migration. Thus, displays on the device 1308
preempt any displays on the computer system 1304 after
docking.

An embodiment of a method 3700 for undocking the
device 1308 with the computer system 1304 to is shown in
FIG. 37. While a general order for the steps of the method
3700 is shown in FIG. 37. Generally, the method 3700 starts
with a start operation 3704 and ends with an end operation
3728. The method 3700 can include more or fewer steps or
can arrange the order of the steps differently than those
shown in FIG. 37. The method 3700 can be executed as a set

of computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 3700 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-36 and FIG. 38. In particular,
FIGS. 35 and 36 show embodiments of user interfaces

associated with the process of undocking.
A device 1308 and a computer system 1304 may be

docked. The device 1308 may be a mobile device as
described herein. In embodiments, the device 1308 may
display one or more user interfaces 3504 before undocking
occurs. The computer system 1104 can include a display
1304 that presents a display 3508 before undocking. There-
inafter, the device may be undocked from the computer
system 1304, in step 3708.

Undocking the device 1308 may include electrically dis-
connecting the device from the computer system 1304. The
electrical connection may be made with a docking cradle, a
wire interface, a wireless interface, or by other device or
connection. To disconnect the device 1308, the device 1308
may be separated from the docking cradles or wire interface
or the wireless interface may be disconnected. Once
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undocked, the computer system 1304 may no longer be
controlled or managed by the device 1308. Thus, the com-
puter system 1304 may resume control of its own actions.
Thus, undocking the device 1308 dismantles the unified
system and presents separate interfaces for the computer
system 1304 and the device 1308.

The behavior of the unified system 3200, as shown in FIG.
36 after undocking, may be governed by a set of undocking
rules, as described in conjunction with FIG. 38. In embodi-
ments, the computer system display 3204 may hide the
unified desktop, in step 3712, and display a window or other
display 3604 that was hidden during docking, as shown in
FIG. 36. After undocking, the device software (as described
in FIGS. 5A and 5B) may determine if any application
displays or windows were displayed on the device 1308
before undocking, in step 3716. The determination may
include the processor 504 checking the display configuration
in the frame buffers 548 or other type of check. If there were
displays presented on the device 1308 before undocking, the
method 3700 may proceed YES to step 3720. If there were
on displays presented on the device 1308 before undocking,
the method 3700 may proceed NO to step 3724 where a
device desktop is provided on the display(s) of the device
1308.

If there were on displays (e.g., display 3504) presented on
the device 1308 before undocking, the display(s) 3504 may
be maintained on the device interface, as shown in FIG. 35.
However, no windows or displays are migrated from the
computer system 1304 to the device 1308. Thus, the device
1308 maintains its display characteristics after undocking.

A table 3800 containing at least some of the docking and
undocking rules and how to interact with the system 2200
during docking and undocking is shown in FIG. 38. In
embodiments, there two sets of rules 3804ione set for
docking represented in column 3808 and another for
undocking represented in column 3812. In embodiments,
there may be more or fewer rules. Further, the docking rules
may include a rule governing visible-to-visible transitions
represented in column 3816 and a stickiness rule represented
in column 3820. The table 3800 shows rules that govern the
components (represented by column 3824) of the unified
system. Thus, the rules govern how the displays of the
device 1308 and computer system 1304 are managed during
docking and undocking. The device interfaces are repre-
sented in row 3828 while the computer system interfaces are
represented in row 3832.

During docking, the user interface 1304 may display
interfaces or a desktop for the computer system. However,
upon docking, the interfaces and computer system desktop
are hidden according to the visible-to-visible rules for the
computer system. Further, if there was a previous docking
and undocking, any application interfaces previously dis-
played during a past docking are re-displayed according to
the stickiness rules for the computer system. It should be
noted that the device or computer system may store an
indicator of the previously displayed interfaces at the last
docking and access the indicators to reinstate the interfaces
upon re-docking. The device, during docking, will have
interfaces displayed on the device moved to the display of
the computer system according to the visible-to-visible rule.

During undocking, any interfaces displayed on the device
remain displayed on the device according to the undocking
rules for the device. For the computer system, applications
displayed in the unified desktop are hidden but available if
the device is re-docked. The computer system may then
display other interfaces associated with the computer system
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or the computer system desktop, according to the undocking
rules for the computer system.

An embodiment of a method 4800 for applying a visible-
to-visible rule during docking of a device is shown in FIG.
48. While a general order for the steps of the method 4800
is shown in FIG. 48. Generally, the method 4800 starts with
a start operation 4804 and ends with an end operation 4840.
The method 4800 can include more or fewer steps or can
arrange the order of the steps differently than those shown in
FIG. 48. The method 4800 can be executed as a set of

computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 4800 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-47.

Device 1308 docks with a computer system (PC) 1304. As
shown in FIG. 39, the device can include two displays 3908
and 3912. The PC can include one display 3904. When
docked, the displays 3904, 3908, and/or 3912 can display a
unified desktop, which may display one or more application
windows. As explained in conjunction with FIG. 38, the
unified system maintains Visible windows from the device
1308 on the unified desktop. Before docking, the PC 1304
and device 1308 may appear as shown in FIG. 40. As shown
in FIG. 40, the device 1308 may display a first window 3108
and a second window 3112. The PC 1304 may display a first
window 4004 and a second window 4008. Further, the
device 1308 may display an application manager interface
4012 that displays windows (e.g., 4020) on the first display
3908 of the device 1304 and an application manager inter-
face 4016 that displays windows on the second display 3912
of the device 1304. The application manager interfaces
4012, 4016 can also display windows (e.g., 4024) that are
not currently displayed on the displays 3908, 3912.

Arepresentation of a display buffer or data structure 4100
associated with the display 3904 is shown in FIG. 41A. The
data structure 4100 can store information about which

windows are displayed before docking. For example, data
object 4104 is associated with window 4004 and data object
is associated with window 4008. Further, a data object 4112
may be associated with a desktop displayed on the display
3904. Awindow stack 4116 can represent the windows open,
active, or inactive on the displays 3908, 3912 before docking
the device 1308. For example, data object 4124 can repre-
sent window 3108, data object 4120 can represent window
3112, and data objects 4128, 4132 can represent the desktop
on the device 1308.

At some time thereinafter, the device 1308 is docked with
the PC 1304 to create the unified desktop 4200, as shown in
FIG. 42. In response to docking the device 1308, the
windows 4004, 4008 previously displayed on the PC 1304
can be hidden or closed, in step 4808. The desktop 4204 may
then be provided on the PC display 39, in step 4812. A
processor on the device 1304 can then determine if there
were any windows active and displayed on the device 1304
before docking, in step 4816. The processor can scan the
window stack 4116 to determine that windows 3108 and

3112 were open substantially simultaneously with the dock-
ing of the device 1304.

After determining the windows that were open on the
device 1308 before docking, the processor can instruct the
PC 1304 to create windows that are similar to or associated

with the programs or applications that were being executed
on the device 1308. For example, if an Internet Browser was
being executed on the device 1308, a browser application
can be opened on the PC 1304. After creating the windows,
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the active windows 3108, 3112 are moved to the created
windows. In embodiments, state information for the active
windows 3108, 3112 can be used to provide a new instance
of the window on the PC 1304. Thus, while, to the user, it
appears the window is moved, a new window is actually
instantiated. As shown in FIG. 42, windows 3108, 3112 are
now open in display 3904. The unified desktop 4204, 4208
may be shown on the PC 1304 and the device 1308, in step
4828.

In response to the movement of the windows after dock-
ing, the processor modifies the window stack, in step 4832.
For example, the processor removes the windows from the
window stack 4308, as shown in FIG. 43B. Further, the
window stack 4308 is changed to reflect that the unified
desktop 4312 is displayed on the device display 3912, 3908.
Further, the processor modifies the computer system display
buffer, in step 4836. For example, the display buffer 4300 is
changed to reflect that windows 4124, 4120 are open on the
PC display 3908. The unified desktop 4304 may also be
provided on the display 3904, as shown in the window stack.

While docked, a window 3108 may be moved from the
PC display 3904 to the device display 3908, as shown in
FIG. 44. The display buffer 4500 can be changed to reflect
the move, as shown in FIG. 45A. Thus, the window 4124 is
no longer shown in the window stack 4500 but shown in the
window stack 4504 in FIG. 45B. Upon undocking, the
window 3108 remains visible on the device 1308. The other

window 3112 is no longer shown. The display buffer 4700
for the PC 1304 can now display the PC desktop 4110 but
no other windows. The window stack 4704 may remain
unchanged, as shown in FIG. 47B.

An embodiment of a method 5400 for maintaining win-
dow stickiness during a re-dock of a device is shown in FIG.
54. While a general order for the steps of the method 5400
is shown in FIG. 54. Generally, the method 5400 starts with
a start operation 5404 and ends with an end operation 5432.
The method 5400 can include more or fewer steps or can
arrange the order of the steps differently than those shown in
FIG. 54. The method 5400 can be executed as a set of

computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 5400 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-53.

Device 1308 docks with a computer system (PC) 1304, in
step 5408. The docking is as described herein. During the
docking, at least one window is opened on the unified
desktop of the computing system 1304, in step 5412. For
example, at least one of window 4904 or window 4908 are
opened during the docked session. The docking of the
unified system is represented by line 4912. In embodiments,
a desktop 4916 is shown on the device 1308. However, the
device 1308 might also have one or more open windows
displayed on the device 1308.

At some time thereinafter, the device 1308 is undocked
from the PC 1304, in step 5416. The undocked device 1308
and computer system 1304 is shown in FIG. 50, as system
5000. The undocked system may be represented by the
absence of line 4912. Upon the occurrence of the undock
event, recognized by the device 1308 and/or the computer
system 1304, the device 1308 and/or the computer system
1304 may save a data structure 5300, in step 5420. The data
structure 5300 is as shown in FIG. 53.

The data structure 5300 may include one or more data
fields and may be stored as any type of data structure as
described herein. In embodiments, the data structure 5300
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can include a timestamp 5304 of the last docking, an
identifier (ID) for a window 5308, and/or status and/or state
information 5312. The data structure 5300 can include more

or fewer data items than that shown in FIG. 53 as repre-
sented by ellipses 5324. In embodiments, the information
contained in data structure 5300 is associated all windows

that were open on the computer system 1304 before the last
undocking. For example, the data structure 5300 may
include information about window 4904 and window 4908
as shown in FIG. 49.

Further, other data fields, such as window 2 ID 5316 and
state information 5320, may represent window 2 4908,
which was open on the computer system 1304 before
undocking. There may be more or fewer data fields for more
or fewer windows that may have been open on the computer
system 1304 before undocking, as represented by ellipses
5328. This data structure 5300 can be stored with the device

1308 and/or the computer system 1304. The undocked
system 5100, as shown in FIG. 51, may have one or more
actions occur on the computer system 1304 or on the device
1308 while undocked. For example, window 3 5104 may be
opened on the device 1308 while the device 1308 is
undocked from the unified system.

At some time thereinafter the device 1308 may be re-
docked with the computer system 1304 to recreate the
unified system 5200 as shown in FIG. 52, in system 5424.
Upon the occurrence of a re-dock, the computer system 1304
and/or the device 1308 may recognize the re-dock event and
may access the data structure 5300. Information from the
data structure 5300 may be read to reopen one or more
windows, in step 5428. For example, as shown in FIG. 52,
window 1 4904 and window 2 4908 may be reopened as
having been open during the last docked session. Thus, the
open windows at undocking are sticky or re-open the next
time that the device 1308 docks with the computer system
1304. Further, windows that were open on the device 1308
during undock, may be moved to the computer system 1304,
as represented by window 3 5104 being displayed on the
computer system display 1308. If a window is moved from
the device 1308 to the computer system 1304, the desktop
5204 may be displayed on the device 1308.

Embodiments of systems 5504/5520 for creating a unified
system for the device 1308 and PC 1304 are shown in FIGS.
55A and 55B. The software components or modules that
provide for the unified system on a computer system are
shown in FIG. 55B. The systems 5504 and/or 5520 for the
device 1308 and the PC 1304 may be stored and executed in
hardware as described herein. The software modules can

include a first operating system 5508 and a second operating
system 5512. The two operating systems 5508 and 5512 may
interact to create and manage the unified system. In embodi-
ments, the second operating system 5512 may control the
functions of the device 1308. The first operating system
5508 may control or direct the operations of the computer
system 1304. Thus, the first operating system 5508 may
communicate with the computer system interface 5516 that
sends signals to the computing system 1304 through the
docking hardware. Embodiments of the dual operating sys-
tem are described in US. Provisional Patent Applications
61/507,199, filed Jul. 13, 2011, entitled “Dockable Mobile
Software Architecture,” 61/507,201, filed Jul. 13, 2011,
entitled “Cross-environment communication framework,”
61/507,203, filed Jul. 13, 2011, entitled “Multi-operating
system,” 61/507,206, filed Jul. 13, 2011, entitled “Auto-
configuration of a docked system in a multi-OS environ-
ment,” and 61/507,209, filed Jul. 13, 2011, entitled “Auto-
waking of a suspended secondary OS in a dockable system”.
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The modules on the computer system 5520 may be
installed or stored upon the first docking of the device 1308
to the computer system 1304. The modules can include a
device interface 5524 that communicates with the computer
interface 5516. Thus, the device interface 5524 can receive
signals from the first operating system 5508 and may send
signals or events to the first operating system 5508. The
device interface 5524 can communicate with an application-
programming interface 5528. In turn, the application-pro-
gramming interface (API) 5528 can communicate with the
operating system 5532 for the computer system. The API
5528 can act as an intermediary that both controls and
directs the computing system OS 5532 or changes the
operation thereof. Thus, the API 5528 can both subordinate
normal computer system events for the PC 1304 and pro-
mote the events or signals sent from the device 1308.

In embodiments, the API 5528 may include one or more
modules. For example, the API 5528 can include an inter-
ceptor module 5536, a relay module 5540, an injector
module 5544 and/or a receiver module 5548. The interceptor
module 5536 may be operable to intercept events or pro-
cessor executions that are put on the stack for the computer
system processor. Thus, the interceptor 5536 can erase,
delete, or change the stack for the PC 1304, thus controlling
what actions are conducted by the PC 1304. Any events that
occur on the PC 1304 that are placed into the stack may be
intercepted by the interceptor 5536 and provided to the relay
5540, which may then relay the event through the device
interface 5524 to the first operating system 5508. The
information sent from the relay 5540 allows the first oper-
ating system 5508 to respond to the event(s) for the PC 1304.

Likewise signals from the OS 5508 to the PC 1304 may
be received by a receiver 5548. When the first operating
system 5508 wants to control or have the personal computer
1304 conduct some action, the first operating system 5508
may send a signal through the PC interface 5516 to the
receiver 5548. The receiver 5548 may then pass the signal
onto the injector 5544, which may place the event or
instruction into the stack for the computer operating system
5532. Thus, the injector 5544 communicates signals to the
computer system OS 5532 to control its actions.

An embodiment of the method 5600 for receiving an
event for the unified desktop at the device 1308 is shown in
FIG. 56. While a general order for the steps of the method
5600 is shown in FIG. 56. Generally, the method 5600 starts
with a start operation 5604 and ends with an end operation
5636. The method 5600 can include more or fewer steps or
can arrange the order of the steps differently than those
shown in FIG. 56. The method 5600 can be executed as a set

of computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 5600 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-55B. The process 5600 may be
described particularly in conjunction with FIGS. 55A and
55B.

The operating system 5512 may receive an event at the
device 1308, in step 5608. An event may be any type of user
interface input or other occurrence that may require attention
from the device 1308. An event may require action by the
device or some type of response. Once an event is received,
the second operating system 5512 can determine if the event
is associated with the device 1308, in step 5612. For
example, if the event is a user interface input that requires
user interface output at the device 1308, then the event is
related to the device 1308. However, if the event may be
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related to output on the personal computer 1304, the second
operating system 5512 may determine that the event is
related to the personal computer 1304. If the event is related
to the device 1308, the method 5600 proceeds YES to step
5616. In contrast, if the event is not associated with the 5
device 1308, the method 5600 proceeds NO to step 5624.

In step 5616, the second operating system 5512 can
process the event for the device 1308. The processing of an
event by an operating system may be as understood in the
art. Thus, the processing of the event may involve user 10
interface output or completing an instruction for an appli-
cation. If the processing requires output, the output may be
displayed on the interface of the device 1308, in step 5620.

If the event is related to the computer system 1304,
operating system 2 5512 may send the event to the first 15
operating system 5508, in step 5624. The first operating
system 5508 may process events similarly to the second
operating system 5512 but may process the events for the
personal computer 1304. Thus, the processing may include
one or more steps or actions that may be unique to the 20
computer system 1304 as opposed to the device 1308. Thus,
the operating system 5508 processes the event for the
computer system 1304, in step 5628, and sends the pro-
cessed or executed actions through the computing system
interface 5516 to the device interface 5524. The instructions 25

or completed processing actions may be received by the
receiver 5548 and sent to the injector 5544. The injector
5544 may send the completed instructions or actions for the
personal computer operation system (OS) 5532 to create a
display or some other output. The personal computer OS 30
5532 can then display the output, in step 5632. In this way,
the device 1308 can both control the functions of the device

1308 and the personal computer 1304 for an event received
by the device 1308 but applying to either the device 1308 or
the personal computer 1304. 35

An embodiment of a method 5700 for processing an event
received on a personal computer 1304 is shown in FIG. 57.
While a general order for the steps of the method 5700 is
shown in FIG. 57. Generally, the method 5700 starts with a
start operation 5704 and ends with an end operation 5720. 40
The method 5700 can include more or fewer steps or can
arrange the order of the steps differently than those shown in
FIG. 57. The method 5700 can be executed as a set of

computer-executable instructions executed by a computer
system and encoded or stored on a computer readable 45
medium. Hereinafter, the method 5700 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-56.

An event may be received on the personal computer 1304, 50
in step 5708. The event may be as described previously in
conjunction with FIG. 56. The event may be received in the
user interface of the personal computer 1304. Upon receiv-
ing the event, the interceptor 5536 may intercept event
information from the memory stack of the PC OS 5532 and 55
provide that information to the relay 5540. The relay 5540
may then package the information to send to the device, in
step 5712. The information may be sent in a message
provided by the device interface 5524 to the computer
interface 5516 and arriving at the first OS 5508. The first OS 60
5508 may then process the event, in step 5716. The pro-
cessing of the event may be the same or similar as that
described in conjunction with FIG. 56. Further, the output
provided by the first OS 5508 may then be sent back to the
PC OS 5532 as described in conjunction with FIG. 56. 65

An embodiment of the method 5800 for processing an
event that may cross the personal computer 1304 and device

56

1308 is shown in FIG. 58. While a general order for the steps
of the method 5800 is shown in FIG. 58. Generally, the
method 5800 starts with a start operation 5804 and ends with
an end operation 5820. The method 5800 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 58. The method 5800 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 5800
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-57.

An event may be received that crosses both the personal
computer 1304 and the device 1308, in step 5808. For
example, a user may desire to move a window from the
device interface to the computer interface by dragging that
window from one interface to the other. This type of event
would cross the boundary of the personal computer 1304
and device 1308 and thus create an event that may occur in
both the device 1308 and the personal computer 1304.

The event may be received in the second OS 5512.
Further, the interceptor 5536 may receiver or intercept the
event in the personal computer OS 5532. The intercepted
event may be sent through the relay 5540 to the first OS
5508, in step 5812. The first and second OS 5508 and 5512
may then communicate about the events to coordinate the
timing of the information. Thus, the determination may be
made as to where an event started or stopped and which of
the outputs should be processed first. Thus, both the second
OS 5512 and the first OS 5508 may process the event or
events, in step 5816. The output may then be coordinated so
as to provide a seamless user interaction for such an event.
The second OS or the first OS may throttle the other
operating system in the device 1308 to coordinate or to time
the processing and then output of data as described in
conjunction with FIG. 56.

An embodiment of the method 5900 for the device 1308

to be master of the unified system, upon docking, as
described and shown in FIG. 59. While a general order for
the steps of the method 5900 is shown in FIG. 59. Generally,
the method 5900 starts with a start operation 5904 and ends
with an end operation 5924. The method 5900 can include
more or fewer steps or can arrange the order of the steps
differently than those shown in FIG. 59. The method 5900
can be executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 5900
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-58.

A docking event may be received, in step 5908. The
docking event may be created when the device 1308 is
connected to the computer system 1304 as shown by the line
4912 in FIG. 49. The docking event may occur in both the
computer system 1304 and the device 1308. In the device
1308, the second OS 5512 may begin communicating with
the first OS 5508 and instruct the first OS 5508 to begin
signaling the computer system 1304 to control the computer
system’s actions. Further, in the computer system 1304, the
application programming interface 5528 may begin to be
executed and begin scanning or monitoring the stack of the
personal computer OS 5532 to intercept or inject instruc-
tions into the memory stack for the operating system 5532.
In embodiments, the first OS 5508 may send an instruction
to the application programming interface 5528 to be
executed. In other embodiments, the docking signal or event
may cause the PC OS 5532 to begin executing the applica-
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tion programming interface 5528. Upon the execution of the
API 5528 and the first OS 5508, the device 1308 controls the
personal computer 1304 as the master, in step 5912. Thus,
any actions being conducted on either the device 1308 or the
computer system 1304 can be executed or handled with the
device 1308.

Upon the device 1308 becoming master over the personal
computer 1304, the computer system 1308 subordinates any
functions the computer system 1308 normally executes
independently, in step 5916. For example, any windows or
applications being executed by the personal computer 1304
before docking are hidden and those functions are paused
while the device 1308 is docked. Thus, any functions
normally executed on the computer system 1304 are subor-
dinated to the master control of the device 1308. One such

subordination may be the computer system 1304 hiding any
display, in step 5920. The computer system 1304 displays a
master or unified desktop on the display after having the
computer system’s other functions. Any windows or the
previous desktop are hidden behind the unified system
desktop or are replaced by the unified system desktop.

Triad Control

An embodiment of the unified system 6000 showing a
triad control interface 6008 is shown in FIG. 60. The unified

system 6000 includes the device interface 1308 and the
computer system interface 1304. As shown in the device
interface 1308, a control window 6004 may be provided by
user interface input or automatically through action of an
application or other event. The user interface 6004 provides
direct access to certain functionality including, but not
limited to, a phone application, an application launcher, a file
browser, etc. The provided functionality in the unified
desktop 6000 may be ported to the computer system display
1304 in a new and novel user interface area 6008 called the

triad control. The triad control area 6008 may be a separate
popup bar that is navigable by a user interface device, for
example, a mouse, that is hovered over a specific area of the
user interface 1304. Upon the recognition that the user
desires to view the triad controls 6008, the triad control 6008
may appear on the user interface 1304 as if sliding from of
the screen and onto the top of the display 1304.

The triad control 6008 can include at least some of the

same functionality as in user interface 6004. For example,
the area 6012 shows several user selectable icons in the triad
control 6008. The user selectable icon 6016 can execute a
file browser. The user selectable icon 6020 can execute an

application launcher. The user selectable icon 6024 can
execute an application manager. Further, the user selectable
icon 6028 can provide a phone application that is executed
by the device 1308 but appears on the computer system
display 1304. Likewise, a user selectable 6032 may provide
a browser window that allows the user to browse the internet

through the phone device 1308. The selectable device icons
6012 provide functionality typically associated with the
phone over the unified desktop 6000 by allowing access to
those functions using a new selectable area 6012 for user
icons in the triad control bar 6008.

A series of windows shown in FIGS. 61A-61C show a

visual representation of how the triad control 6008 may be
provided to a user in the user interface 1304. As shown in
FIG. 61A, a user interface device 6104 may be shown in user
interface 1304. The user interface device 6104 may be
controllable by a mouse, a finger on a touch sensor display,
or by some other hardware means. The represented arrow
icon can be moved from the device’s position, as shown in
FIG. 61, to a position shown in FIG. 61B. The position ofthe
user interface device 6104, in FIG. 61B, can be recognized
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as being within a triad control area 6108. Upon recognizing
the presence and persistence of the user interface device
6104 in the triad control area 6108, the triad control bar 6008
may begin to present itself by appearing to slide from the
side of the screen. Thus, as the triad control bar 6008 slides,
the triad control bar will become completely displayed, as
shown in FIG. 61C. If the user persists in maintaining the
user interface device 6104 in the triad control area 6108, the
triad control bar 6112 can continue to be displayed and to be
selectable for the user.

An embodiment of the application launcher user interface
6204, presented to the user after user selectable icon 6020 is
selected in triad control bar 6008, is shown in FIG. 62. The
user may select the user interface device 6020 or user
selectable icon 6020 in the triad control 6008. Upon select-
ing icon 6020, by user interface action, the application
launcher user interface 6204 may be presented; the appli-
cation launcher user interface 6204 presents selectable icons
associated with applications that can be launched by the
user. The applications may include a first group of one or
more applications that are executed on the device and/or a
second group of one or more applications executed on the
computer system. Thus, the available applications for the
user, presented in the application launcher user interface
6204 on the unified desktop, encompass applications
executed both on the device and the computer system. The
application launcher user interface 6204 may present the
first and second group of applications in two, separate
sections of the application launcher user interface 6024. The
first section presents applications executed on the device,
and the second section presents applications executed on the
computer system.

For example, the group of applications 6208 provide
icons associated with PC productivity applications that may
be executed by the computer system. In alternative embodi-
ments, the PC productivity applications 6208 are applica-
tions executed by the device that may emulate computing
system functionality. The applications shown in the group
6212 may be Android applications or other applications
executed solely by the device. Thus, by providing the
application launcher menu 6204, the user can select one of
the icons shown in either area 6208 or 6212 to launch an

application in the unified desktop. Further, the window 6204
may provide a search area 6216 where the user may provide
search criteria that can search for a certain application within
the application launcher 6204.

An embodiment of a process for using the search function
in the application launcher user interface 6204 is shown in
FIG. 63. The search function can include a user interface

6216 in the application launcher user interface 6204. The
user interface 6216 may accept one or more characters of a
search string through user interface input from a keyboard,
drop down menu, or other user interface action. The search
function can be progressive. In other words, as the letters are
typed into the search function user interface, the unified
system may search for applications containing or starting
with the search string. For example, the user may have typed
a letter “c” 6304 in the search window 6216. Upon typing
the letter within the search window 6216, the window 6204
may present a more limited set of icons associated with
applications that contain or begin with the letter “c.” Thus,
based on the search string, the application launcher presents
one or more selectable icons associated with the search

string. For example, the number of PC productivity appli-
cations shown in area 6208 has been reduced to the fewer

number of applications, as shown in area 6308. Further, the
applications shown in area 6212 have been reduced to a less
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numerous number of applications shown in area 6312. The
applications shown in areas 6308 or 6312 may have a “c” in
the name ofthe application or may have a “c” that begins the
application name. In this way, the searching function in 6216
allows for the user to quickly discern what applications are
important and to select a more limited set of applications
from the application launcher window 6204.

Embodiments of a process for using an application man-
ager, initiated by selecting icon 6024, is shown in FIGS. 64
through 66. In embodiments, the user may move a user
interface device 6404 to select the application manager icon
6024 in the triad control 6008. At the time of the selection

of the icon 6024, the computing system interface 1304 may
be displaying at least one window 6408 or 6412. Upon
selecting the application manager icon 6024 in the triad
control 6008, a new menu or application launcher user
interface display 6504 (shown in FIG. 65) may be presented
within the display 1304. The new display 6504 may contain
two or more areas or sections, e.g., area 6516 and area 6520.
The separation of the areas may be delineated by Visual
indicia, for example, a bar 6532 shown between area 6512
and area 6520. Each area 6512, 6520 may display different
information. The areas 6512 and/or 6520 may display one or
more representations of one or more applications executing
on the unified system. The one or more representations may
be a snapshot(s) of an application window associated with
one or more application(s) executing on the unified system.
The snapshot may be a last-presented view ofthe application
window on the unified desktop. For example, snapshot 6408
shown in FIG. 65 is the same as or similar to window 6408
shown in FIG. 64.

Area 6520 of the application launcher user interface 6504
can display one or more snapshots of applications currently
executing or being displayed on the device. Likewise, area
6520 may display one or more snapshots of applications
being executed or being displayed on the computing system.
For example, windows 6412 and 6408 are shown in area
6520. Thus, the display 6504 captures the windows that were
currently being displayed in FIG. 64. In further embodi-
ments, an application window 6524 that was not being
displayed but being executed on the device may be shown in
area 6520. The executed application is represented by win-
dow representation 6524 in area 6520.

A user may manage the currently executing applications
by selecting or conducting user interface actions on the
snapshots or representations of the applications shown in
window or user interface 6504. Thus, if the user wishes to
select, execute, or move the snapshot of a window being
executed on the device, e.g., 6508 or 6512, the user may
select or conduct the user interface action on those windows

6508, 6512 in area 6516. In embodiments, when the user
moves a snapshot or user interface device 6604 to select a
window 6412 in the display 6504 such that the window 6412
may then become displayed in the personal computing
interface 1304, as shown on FIG. 66. If a snapshot is moved
between sections 6516 and 6520, the application window
associated with the snapshot may be moved from the user
interface of the device to the user interface of the computer
system, or vice versa. When selected in sections 6516 and
6520, the displayed windows in the interface(s) 1304, 1308
becomes highlighted and/or receives focus. Thus, in
embodiments, the application manager window 6504 allows
the user to manage applications currently executing in the
unified desktop.

When the user selects the icon 6016, a file manager
window 6704 may appear within the user interface device
1304, as shown in FIG. 67. Thus, the triad control 6008
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provides access to files that may be on the device or the
computer system. The user interface window 6704 may
provide an area for information about recently-used or
recently-opened files 6708; the area 6708 displays informa-
tion associated with recently used files (e.g., filename, date
when the file was last opened, the size of the file, etc.). A file
may be associated with an application executed in the
unified system. The icons or user interface devices may be
selectable to open the represented files in area 6708. Further,
window 6704 may provide an area 6712 that includes a list
of folders either automatically generated for the user or
populated by user input. The folder icons in area 6712 may
also be selectable to open a folder and access a file within the
data storage of either the device or the computer system.

A phone manager user interface 6804 presented, after icon
6028 is selected in the triad control 6008, is shown on FIG.
68. The phone manager user interface 6804 may allow the
user to select one or more icons displayed within the phone
manager user interface 6804 to conduct a communication
session. For example, the phone icon 6808 may allow the
user to begin a telephone call or send a text message by
selecting the icon 6808. Further, in area 6812, a call log may
be listed that shows recent calls either received or sent by the
device. In area 6816, one or more icons may be provided that
represent data about frequently called or contacted persons
or entities. In area 6820, one or more contacts that are
communicated with often may be listed in a favorite’s field.
In field or area 6824, all contacts may be listed. The list of
contacts may be searchable or navigable by the user in the
phone manager user interface 6804. Any of these different
fields may be searchable, by search function 6828, presented
in the phone manager user interface 6804. The user interface
of the search function can accept a search string and return
one or more contacts associated with the search string. Each
icon, in embodiments, within the phone manager user inter-
face 6804, may be selectable to conduct a communication
session using the device, regardless of the fact that the icon
was selected in the phone manager user interface 6804
presented in the computing system interface 1304.

Like the phone functionality described in conjunction
with FIG. 68, if a user selects a browser icon 6032 within the
triad control bar 6008, a browser control user interface 6904
may be presented. The browser control user interface 6904
can present one or more items of information that are
associated with the web browsing functionality of the
device. The information is presented as one or more select-
able icons. Thus, icon 6908 may be selected to begin or
conduct a web browser session using the web browser
application and network communication capability of the
device.

The browser control user interface 6904 can be separated
into two or more areas. For example, area 6912 may include
bookmarks for the web browser bookmarked by the user in
the device. A bookmark is a designated website that the user
may frequent and stores the Uniform Resource Locator
(URL) for the site in the bookmark information. Selecting
the bookmark directs the web browser to contact the URL

and provide the website information to the user. Area 6916
may provide a list of one or more names or URLS for the
most visited websites that may be selectable by the user.
Area 6920 may provide a list of downloads that have been
recently downloaded by the device from a network. Area
6924 may provide a history of recently visited websites
using the web browser. Any ofthese areas may be searchable
by search function 6928 provided in windows 6904. Each of
the icons within windows 6904 may be selected to begin a
web browsing session using the functionality of the phone,

IPR2019—00614 Page 00137



IPR2019-00614 Page 00138

US 9,703,468 B2

61

while selectable within the computer system interface 1304.
Any of the different areas may be searchable, by search
function 6928, presented in the browser control user inter-
face 6904. The user interface of the search function can

accept a search string and return one or more contacts
associated with the search string.

An embodiment of a method 7000 for selecting or execut-
ing functions within the unified desktop using the triad
control 6008 is shown in FIG. 70. An embodiment of the

method 7000 for receiving an event for the unified desktop
at the device 100 is shown in FIG. 70. A general order for
the steps of the method 7000 is shown in FIG. 70. Generally,
the method 7000 starts with a start operation 7004 and ends
with an end operation 7036. The method 7000 can include
more or fewer steps or can arrange the order of the steps
differently than those shown in FIG. 70. The method 7000
can be executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 7000
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-69. The method
7000 may be described with particular attention paid to
FIGS. 60 through 69.

Auser interface event may be received in display 1304, in
step 7008. The user interface event may occur within the
triad control region 6108. Upon receiving the user interface
action that persists within the triad control region 6108, the
unified desktop may display a triad control 6008, in step
7012. In embodiments, the triad control 6008 display may be
conducted as described in conjunction with FIGS. 61A
through 61C.

Thereinafter, the unified desktop system may determine if
an event is conducted within the triad control 6008 in step
7016. An event may be a selection of a user selectable icon
within region 6012 or some other icon presented within the
triad control 6008. Ifno action is conducted, the triad control
6008 may continue to be displayed on user interface device
1308, in step 7028. If an event does occur within the triad
control 6008 in step 7016, such as the selection of the one
of the user selectable icons in area 6012, the selected
function may be provided in step 7020.

The function provided may be the display of a window as
described in conjunction with FIGS. 62 through 69. The
menus provided may include further functionality that may
be accessed through the triad control 6008. The unified
desktop must then determine if a UI device is still in the triad
control region 6108 or in one of the menus provided from
the triad control 6008, in step 7024. If the user interface
device remains within the triad control region 6108, the triad
control 6008 may continue to be displaced, in step 7028.
However, if the user interface device is no longer within the
triad control region 6108, the triad control 6008 may be
hidden, in step 7032. If a functionality provided within the
menu is selected by a user, for example, selecting a user
selectable icon within a menu presented in FIGS. 62 through
69, the triad control 6008 may be hidden and the function
provided.

An embodiment of a method 7100 for providing applica-
tion manager interfaces within the unified desktop is shown
in FIG. 71. While a general order for the steps of the method
7100 is shown in FIG. 71. Generally, the method 7100 starts
with a start operation 7104 and ends with an end operation
7128. The method 7100 can include more or fewer steps or
can arrange the order of the steps differently than those
shown in FIG. 71. The method 7100 can be executed as a set

of computer-executable instructions executed by a computer
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system and encoded or stored on a computer readable
medium. Hereinafter, the method 7100 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in

conjunction with FIGS. 1-70 and. The method 7100 may be
described with particular attention paid to FIGS. 60 through
70.

As explained in FIGS. 1 through 70, a device 100 and
computer system 1104 may be provided. The device 100
may then be docked with the computer system 1104 to form
a unified system 1100 consisting of the device 100 and the
computer system 1104. When the device 100 is docked, the
device 100 and computer system 1104 respond in generating
a unified desktop 1300 for the unified system 1100. The
unified desktop 1300 is a single logical display that spans
both the user interface 1308 associated with the device 100

and the user interface 1304 associated with the computer
system 1104. The unified desktop 1300 can emulate a
personal computer environment where windows and appli-
cations may be executed and information may be displayed
on the unified desktop 1300 for the user.

The unified system 1100 can receive a user interface
event, which may be a user interface input into the first user
interface 1308 associated with the device 100, in step 7108.
The user interface input can be a selection of a triad control
button 6008 or other control button(s) associated with the
device 100 or computer system 1104. The buttons may
provide the ability to display an application manager inter-
face 7212, in step 7112. Thus, in response to receiving the
user interface input the unified system 1100 can display a
first application manager interface 7212 on the device 100.
Optionally, a second user interface input may be received, in
step 7116. The second user interface input may be an input
into the second user interface 1304 of the computer system
1104. In response to the second user interface input, a second
application manager interface 7216 may be shown on the
computer system interface 1304. It should be noted that it is
possible for one user interface input to force the display of
both application manager interface 7212 and application
manager interface 7216 with a single input or interaction.

As shown in FIG. 73, the application manager interfaces
7212 and 7216 may display at least one or more of the active
windows 7304, 7308, 7312, 7316, and/or 7320 on either the
first user interface 1304 or the second user interface 1308.

As explained previously herein, the application manager
interface 7212, 7216 may be used to reorder the display of
windows in either the device user interface 1308 or the

computer system display 1304. For example, as shown in
FIG. 74, with a user interface input 7404, 7408, window
7308 may be brought to the foreground in front of window
7304, which changes the display 1304, as shown in FIG. 73,
to what is shown in FIG. 74. Thus, the unified system 1100
can receive a third user interface input to reorder one or
more application representations or thumbnails 7324-7364,
such as window 7308 and/or window 7304, in the first
application interface 7212 and/or the second application
interface 7216, in step 7124.

The third user interface input 7404, 7408 can be a drag
and drop or a flick gesture as described in conjunction with
FIGS. 4A through 4H. For example, arrow 7408 can repre-
sent a switch in the orientation of the thumbnails or repre-
sentations 7356 and 7360 that are associated with windows

7304 and 7308, respectively, in the application manager
interface(s) 7212, 7216. In this case, window representation
7360 is moved in front of window representation 7356. This
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user interface input 7408 can change the display of the
application windows 7304 and 7308 in display 1304 in the
computer system 1104.

Any change in one of the application manager interfaces
7212 and/or 7216 can change the other representations
7324-7364 in the other application manager interface 7212
and/or 7216. For example, the change 7408 can also change
the representation of windows 7332 and 7336. Likewise, a
reorientation 7404 in the other application manager interface
7216 can change the window representations for 7308 and
7304 and the representation of the windows in application
manager interface 7212.

In embodiments, the third user interface can be an input
into the touch sensitive display 1308. Thus, a drag and drop
or flick gesture may move the windows in the first user
interface 1308 and change the representation of the windows
in the application manager interface 7212, 7216. The third
user interface input may also be a gesture in a gesture
capture region 120, 124 as explained herein. Likewise,
changes in the user interface 1304 can also change the
application manager interface 7212, 7216. For example,
window six may receive focus by a user clicking on the
window 7308 with a device (e.g. mouse) and bringing the
window 7308 into the foreground over windows 7304 and
7312. This change in focus may also change the order or
representation of the windows in application manager inter-
faces 7212 and 7216.

The applications in the unified desktop 1300 may have
different types that are based on where the windows 7308-
7320 are displayed. For example, applications displayed in
user interface 1304 may be device focused applications. In
contrast, applications displayed on user interface 1308 may
be considered computer system focused applications. A
device focused application can be an application that is
executed on the device 100. A computer system focused
application can be an application that may be executed in
either the computer system 1104 or the device 100 but is
displayed on the computer system interface 1304.

Athird user interface input that changes the representation
of the application manager interface 7212, 7216 may
attempt to change a computer system focused application to
a device focused application. The third user interface input
may attempt to change the computer system focused appli-
cation to a device focused application and may be prevented
by the unified desktop 1300. Thus, the unified desktop 1300
does not move the window as specified by the user interface
input and may return an error message to the user in one or
more of the displays 1304, 1308.

A fourth user input may be received that changes a
computer system focused application to a device focused
application. In this situation, a window may be moved from
the computer system display 1304 to the device display
1308. For example, as shown in FIG. 75, the window 6 73 08
may be moved from the computer system display 1304 to the
device display 1308. The application manager interface
7216 on the computer system 1104 may be updated to show
that window 7308 is now on the device interface 1308 and

not on the computer system interface 1304. The change may
also be shown in the device 100 application manager inter-
face 7212. The fourth user interface input that makes the
change in the application window 7308 can be a drag and
drop, from one interface 1304 to the other interface 1308,
may be a change in one or more of the application manager
interfaces 7216 or 7212, or some other input that changes the
positioning of window 7308.

A fifth user interface input may be received that reorders
the window stack of the device 100 as represented in one or
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more of the application manager interfaces 7212, 7216. For
example, as shown in FIG. 76, a change may be made that
repositions window 1 7320 and window 2 7316. The change
may be made in one of the application manager interfaces
7212, 7216. For example, a drag and drop or a flick gesture
of the thumbnail 7316 or 7320 may be done in the applica-
tion manager interface 7216 to change the position of the
windows on the device 100. The change may then be shown
in application manager interface 7212. This process may
also be completed in the device 100 application manager
interface 7212 and then shown in the application manager
interface 7216.

An embodiment of a method 7700 for providing applica-
tion manager interfaces within the unified desktop is shown
in FIG. 77. While a general order for the steps of the method
7700 is shown in FIG. 77. Generally, the method 7700 starts
with a start operation 7704 and ends with an end operation
7728. The method 7700 can include more or fewer steps or
can arrange the order of the steps differently than those
shown in FIG. 77. The method 7700 can be executed as a set

of computer-executable instructions executed by a computer
system and encoded or stored on a computer readable
medium. Hereinafter, the method 7700 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-76 and. The method 7700 may be
described with particular attention paid to FIGS. 60 through
76.

A method 7700 may also be provided where the first
application manager interface 7316 is displayed, in step
7712, in the first user interface 1308 presented on the device
100 after receiving a first user interface input, in step 7708,
into either the first user interface 1308 or the second user

interface 1304 associated with the computer system 1104, in
step 7708. Optionally, a second user interface input may be
received in either the first or second user interfaces 1304,
1308 associated with either the device 100 or the computer
system 1104, in step 7716. The second user interface input
may cause the unified desktop 1300 to display the second
application manager interface 7216 in the computer system
display 1304, in step 7720. However, in this process 7700,
a third user interface input may reorder one or more thumb-
nails 7304-7320 in the second application manager user
interface 7216, in step 7724.

The third user interface input may not affect one or more
application windows associated with the reordered thumb-
nails in the application manager user interface 7216. For
example, as shown in FIG. 78, the thumbnail 7332 may be
moved to a different orientation in the application manager
interface 7216 compared to window representation 7308.
However, within the user interface 1304 no change is made
as compared to the original user interface shown in FIG. 73.
Thus, it is possible to reorder thumbnails 7324-7364 of the
windows 7304-7320 in the application manager interfaces
7216 and 7212 without changing the orientation of the
windows 7304-7320 in the user interfaces 1304 and 1308.

However, reordering thumbnails 7324-7364 in one user
application manager interface 7216 or 7212 can reorder
those same thumbnails 7324-7364 in the other application
manager interface 7212 or 7216. In this way, the thumbnails
7344-7364 in the first application manager interface 7212
and the thumbnails 7324-7340 in the second application
manager interface 7216 stay the same or similar.

Further, the application manager interfaces 7212 and 7216
may display thumbnails or representations for all executing
applications. However, the display area for the application
manager interfaces 7212 and 7216 may not be large enough
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to display all of the thumbnails at the same time but may
present a navigable user interface 7212 and 7216. Thus, by
using a swipe, drag and drop, or other gesture or another user
interface input described herein, the user may scroll through
the thumbnails 7324-7364 in those application manager 5
interfaces 7212 and 7216.

In the unified desktop 1300, a first application window
7304 may be displayed on the first user interface 1304.
Likewise, a second application 7316 may be displayed in the
second user interface 1308. As explained previously, the
second application 7316 may be a device focused applica-
tion while the first application 7304 may be computer
system focused application. The device focused application
7316 shown in the second user interface 1308 and the

computer system focused applications 73 04-7312 in the first
user interface 1304 can be displayed differently in the
application manager user interfaces 7216, 7216. For
example, the set of application representations 7332-7340
and 7356-7364 are associated with the computer system 20
applications 7304-7312 on the first user interface 1304.
These thumbnails 7332-7340 and 7356-7364 show a dark-

ened dotted box, which delineates the thumbnails as being
computer system applications and/or displayed on the first
user interface 1304. Other Visual indicia may be used 25
besides the dotted black line as the dotted black line is only
provided as an example ofhow different types of thumbnails
may be displayed differently.

Further, the computer system thumbnails 7332-7340 and
7356-7364 may be differently positioned than the thumb- 30
nails representing device focused application. For example,
in the first application manager user interface 7212, the
thumbnails 7332-7340 and 7356-73 64 are shown to the right
on a second user interface 114 of the device display 1308.
The thumbnails 7344-7352 for the device focused applica- 35
tions may be displayed to the left or on a first user interface
110 of the device display 1308.

Likewise, the thumbnails 7324-7328 for device focused
applications may be shown at the top of the second appli-
cation manager user interface 7216 and separated by a line 40
7804. The computer system application thumbnails 7332-
7340 may be shown at the bottom or below the line 7804 of
the second application user interface 7216.

The second application 7316 may be an Android appli-
cation. The first application 7304 may be an Android appli- 45
cation and/or a personal computer productivity application.
An Android application could be any application that
executes in the Android or Android-similar computer system
1104 or operating system. A personal computer productivity
application can be any application that typically executes on 50
a personal computer 1104.

An embodiment of a method 7900 for providing applica-
tion manager interfaces within the unified desktop is shown
in FIG. 79. A general order for the steps of the method 7900
is shown in FIG. 79. Generally, the method 7900 starts with 55
a start operation 7904 and ends with an end operation 7928.
The method 7900 can include more or fewer steps or can
arrange the order of the steps differently than those shown in
FIG. 79. The method 7900 can be executed as a set of

computer-executable instructions executed by a computer 60
system and encoded or stored on a computer readable
medium. Hereinafter, the method 7900 shall be explained
with reference to the systems, components, modules, soft-
ware, data structures, user interfaces, etc. described in
conjunction with FIGS. 1-78 and 81-82. The method 7900 65
may be described with particular attention paid to FIGS. 60
through 78.
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Another method 7900 may provide for a device 100 and
a computer system 1104 that are docked to form a unified
system 1100. Aunified desktop 1300 may be generated to for
the unified system 1100 that provides for the first user
interface 1308 and a second user interface 1304 being part
of the unified desktop 1300, where the unified desktop 1300
emulates a personal computer environment. Thus, the uni-
fied system 1100 can receive an indication that the device
100 is docked with the computer system 1104, in step 7908.
The unified system 1100 can then generate the unified
desktop 1300, in step 7912.

Thereinafter, the unified desktop 1300 may receive a first
input as a user interface event that moves the display
window associated with an application from the device user
interface 1308 to the computer system user interface 1304,
in step 7916. As explained previously, applications dis-
played on the display 1308 are device focused applications.
When moving a device focused application to the computer
system user interface 1304, the unified system 1100 must
determine if that application being executed on a device 100
is associated with a big brother application normally asso-
ciated with the computer system 1104, in step 7920.

Abig brother application is an application that is normally
executed in the computer system 1104 that has functionality
similar to at least one application executed by the device
100. For example, a Twitter application run in an Android
environment on the device 100 may have a big brother
application for Twitter that is typically run in a computer
system environment on the personal computer 1104. Thus,
the big brother application is the application on the computer
system 1104 that is associated with the application executed
on the device 100.

These big brother applications may be associated with the
device applications to provide a seamless transition when
moving application windows in the unified system 1100. If
the device application is associated with a big brother
application, the device 100 may send a directive to the
computer system 1104 to begin execution of the big brother
application, in step 7924. The directives are sent as
explained herein to execute different functions in the unified
system 1100.

Thereinafter, the computer system 1104 may receive,
from the device 100, state information, in step 7928. State
information can be information that describes the current

state of the application was when it was executing on the
device 100. For example, the state information can have a
configuration of the display or any information that is being
stored in memory that will be needed by the computer
system 1104 to continue execution of the application. The
state information is extracted at the point that the application
was moved to the computer system display 1304. Examples
of state information for a web browser application may be
the current site or URL that had been navigated to for the
web browser. Further, any information currently entered into
a user interface associated with the web browser may also be
provided to the computer system 1104. Other applications
may have different, less, or more state information trans-
ferred from the device 100 to the computer system 1104.

Once the state information is received or at some point
after the determination is made that a big brother application
is associated with the device application, the computer
system 1104 can re-execute the device application as a big
brother application, in step 7932. Thus, the big brother
application is executed and emulates the application from
the device 100 and provides the appearance that the appli-
cation window was seamlessly moved from the device 100
to the computer system 1104.
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The input that causes the big brother application to
execute may be the docking of the device 100. Thus as
explained herein before, the docking of the device 100 may
cause one or more windows to move from the device display
1308 to the computer system display 1304. In other embodi-
ments, the first input that moves the window may be a user
interface interaction, such as a drag and drop or other type
of user interface interaction, which moves the display from
the first user interface 1308 to the second user interface
1304.

The directive sent from the device 100 to the computer
system 1104 may be a command from the device 100 to the
computer system 1104 to execute the big brother applica-
tion. As explained with the device 100 being master and the
computer system 1104 being subordinate to the device 100
during execution of the unified system 1100, the device 100
can command the computer system 1104 to complete certain
functions. In this case, the device 100 may command the
computer system 1104 to execute the big brother applica-
tion. The state information may follow the directive in a
second message after the directive has been sent. In this way,
the computer system 1104 may begin executing the big
brother application, at least in a general sense, before
receiving the state information to configure the big brother
application into a common state as was shown on the device
100 before the window was moved.

Examples of the execution of big brother applications are
shown in FIGS. 80 and 81. In this example, at least two
applications 8004 and 8008 are being executed on the device
100 and shown in the device display 1308. There are no
current executing applications shown in the computer sys-
tem display 1304. At some point, due to a user interface
input or other event, the applications 8004, 8008, being
executed on the device 100, are moved to the computer
system display 1304, as shown in FIG. 81. While the two
application windows 8004, 8008 may be similar to what was
shown in the device 100, the application windows 8004,
8008 are executed in big brother applications on the com-
puter system 1104. For example, the web browser function
8008 being executed in the device 100 is now being
executed in a computer system web browser application.
Likewise, the Twitter application 8004 executed in the
device 100 is now being executed as a Twitter application on
the computer system after being moved to the computer
system display 1308.

An embodiment of a method 8200 for providing the
unified desktop is shown in FIG. 82. A general order for the
steps of the method 8200 is shown in FIG. 82. Generally, the
method 8200 starts with a start operation 8204 and ends with
an end operation 8228. The method 8200 can include more
or fewer steps or can arrange the order of the steps differ-
ently than those shown in FIG. 82. The method 8200 can be
executed as a set of computer-executable instructions
executed by a computer system and encoded or stored on a
computer readable medium. Hereinafter, the method 8200
shall be explained with reference to the systems, compo-
nents, modules, software, data structures, user interfaces,
etc. described in conjunction with FIGS. 1-81. The method
8200 may be described with particular attention paid to
FIGS. 60 through 81.

Method 8200 may begin when the indication is received
by the device 100 or computer system 1104 that the device
100 is docked with the computer system 1104, in step 8208.
Thus, the device 100 and computer system 1104 are pro-
vided and then docked to form a unified system 1100. The
unified system 1100 can then generate the unified desktop
1300, in step 8212. The unified desktop 1300 is a common
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display that covers both the display 1308 of the device 100
and the display 1304 of the computer system 1104. This
unified desktop 1300 emulates a personal computer envi-
ronment.

Thereinafter, a user interface event or other input may be
received that moves the display of an application from the
device user interface 1308 to the computer system interface
1304 (see FIGS. 79-81). The application display may be
associated with an application that was originally executed
on the device 100. The device 100 must then determine, for
the unified system 1100, whether the application is associ-
ated with the big brother application.

To begin the determination, the device 100 can search
metadata 8300, shown in FIG. 83, associated with a big
brother application pool to determine if there is an associ-
ated big brother application, in step 8220. A big brother
application pool can be a set of one or more applications that
are associated with one or more device 100 applications. The
computer system applications in the big brother application
pool may emulate or have similar features or functions to
device applications and present a set of big brother appli-
cations.

The metadata 8300 associated with the big brother appli-
cation pool may be as shown in FIG. 83 in the data structure
8304. The data structure 8304 shown in FIG. 83 may be any
type of database or other data storage technique or structure
that allows for the metadata 8300 or information to be

searched, stored, and retrieved for use in various functions.
The unified system 1100 can use the big brother applica-

tion pool metadata 8300 to determine if an application is part
of a big brother application pool, in step 8224. Thus, if the
device 100 application is associated with a big brother
application, the method 8200 may proceed YES to step 8228
where the big brother application is executed and the appli-
cation for the device 100 is moved into the big brother
application. If there is no big brother application, the method
8200 may proceed NO to execute the application in a
freeform window, in step 8232. A freeform window is a type
of logical structure within the unified system 1100 that
allows for device applications to be executed in the com-
puter system 1104 environment without having a big brother
application.

As shown in the data structure 8304, the big brother
application pool can include two or more big brother appli-
cations. The data structure can include more or less data and

have more or fewer entries than that shown in FIG. 83, as
represented by ellipses 8348 and 8352 Each big brother
application, in the big brother application pool, can be
associated with at least one application executed on the
device 100. For example, in row 8308, device application 1
is associated with big brother application W. Thus, the
unified system 1100 can search the metadata within the row
8308 of the associated applications to determine that the
device 100 application 1 is associated with big brother
application W.

The metadata 8300 can include the association as shown

in column 8312. Column 8312 can have a simple indication
as to whether or not there is an association for the device

application in column 8316. The column 8312 can be
searched quickly as it is binary, for the unified system 1100
to determine if the device application, shown in column
8316, has an associated big brother application in column
8320. If there is an association, a third column 8328 may
identify which big brother applications are associated the
device application in column 8316.

The associations between the device applications, in
column 8316, and the big brother applications, shown in
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column 8324 may be created automatically or manually.
Thus, there may be a simple indication automatically pro-
vided to help a user make the association. For example, a
simple name of the application may be enough to determine
if there is an association between a device application and a
big brother application. In other situations, a user or system
administrator may be able to make the associations manually
by providing the metadata or the association to the data
structure 8304. The user may manually set an association
between, for example, application 8332 and big brother
application 8336.

The device 100 may search the metadata within the data
structure 8304. As the device 100 may be master, the device
100 may determine if there is a big brother application. As
such, if the device 100 does determine there is a big brother
application associated with the device application whose
display is moved to the computer system display 1304, the
device 100 can send a directive to the computer system 1104
to execute the big brother application identified or associated
with the metadata 8300, in the data structure 8304. Thus, the
device 100 can read the identifier, in column 8324, and send
that information to the computer system 1104 to execute that
big brother application. Further, the device 100 may read the
state information included in column 8328 to determine

what state information to send to the computer system 1104
to properly execute the window in display 1304.

An application may be introduced to either a device 100
or the computer system 1104. When a new application or
some other change to the configuration of the device 100 or
computer system 1104 is made, a new association between
a device application and a big brother application may be
made. For example, if application 8340 is recently intro-
duced to the device 100, the device 100 may automatically
determine that there is a big brother application, application
8344 on the computer system 1104 that should be associated
as a big brother application. Thus, if a new application is
installed, the device 100 may create a new row or item in the
data structure 8304 making the association and determining
the metadata for the association in the data structure 8304.

While the exemplary aspects, embodiments, and/or con-
figurations illustrated herein show the various components
of the system collocated, certain components of the system
can be located remotely, at distant portions of a distributed
network, such as a LAN and/or the Internet, or within a
dedicated system. Thus, it should be appreciated, that the
components of the system can be combined in to one or
more devices, such as a tablet-like device, or collocated on
a particular node of a distributed network, such as an analog
and/or digital telecommunications network, a packet-switch
network, or a circuit-switched network. It will be appreci-
ated from the preceding description, and for reasons of
computational efficiency, that the components of the system
can be arranged at any location within a distributed network
of components without affecting the operation of the system.
For example, the various components can be located in a
switch such as a PBX and media server, gateway, in one or
more communications devices, at one or more users’ prem-
ises, or some combination thereof. Similarly, one or more
functional portions of the system could be distributed
between a telecommunications device(s) and an associated
computing device.

Furthermore, it should be appreciated that the various
links connecting the elements can be wired or wireless links,
or any combination thereof, or any other known or later
developed element(s) that is capable of supplying and/or
communicating data to and from the connected elements.
These wired or wireless links can also be secure links and
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may be capable of communicating encrypted information.
Transmission media used as links, for example, can be any
suitable carrier for electrical signals, including coaxial
cables, copper wire and fiber optics, and may take the form
of acoustic or light waves, such as those generated during
radio-wave and infra-red data communications.

Also, while the flowcharts have been discussed and illus-
trated in relation to a particular sequence of events, it should
be appreciated that changes, additions, and omissions to this
sequence can occur without materially affecting the opera-
tion of the disclosed embodiments, configuration, and
aspects.

In yet another embodiment, the systems and methods of
this disclosure can be implemented in conjunction with a
special purpose computer, a programmed microprocessor or
microcontroller and peripheral integrated circuit element(s),
an ASIC or other integrated circuit, a digital signal proces-
sor, a hard-wired electronic or logic circuit such as discrete
element circuit, a programmable logic device or gate array
such as PLD, PLA, FPGA, PAL, special purpose computer,
any comparable means, or the like. In general, any device(s)
or means capable of implementing the methodology illus-
trated herein can be used to implement the various aspects
of this disclosure. Exemplary hardware that can be used for
the disclosed embodiments, configurations and aspects
includes computers, handheld devices, telephones (e.g., cel-
lular, Internet enabled, digital, analog, hybrids, and others),
and other hardware known in the art. Some of these devices

include processors (e.g., a single or multiple microproces-
sors), memory, nonvolatile storage, input devices, and out-
put devices. Furthermore, altemative software implementa-
tions including, but not limited to, distributed processing or
component/object distributed processing, parallel process-
ing, or virtual machine processing can also be constructed to
implement the methods described herein.

In yet another embodiment, the disclosed methods may be
readily implemented in conjunction with software using
object or object-oriented software development environ-
ments that provide portable source code that can be used on
a variety of computer or workstation platforms. Altema-
tively, the disclosed system may be implemented partially or
fully in hardware using standard logic circuits or VLSI
design. Whether software or hardware is used to implement
the systems in accordance with this disclosure is dependent
on the speed and/or efficiency requirements of the system,
the particular function, and the particular software or hard-
ware systems or microprocessor or microcomputer systems
being utilized.

In yet another embodiment, the disclosed methods may be
partially implemented in software that can be stored on a
storage medium, executed on programmed general-purpose
computer with the cooperation of a controller and memory,
a special purpose computer, a microprocessor, or the like. In
these instances, the systems and methods of this disclosure
can be implemented as program embedded on personal
computer such as an applet, JAVA® or CGI script, as a
resource residing on a server or computer workstation, as a
routine embedded in a dedicated measurement system, sys-
tem component, or the like. The system can also be imple-
mented by physically incorporating the system and/or
method into a software and/or hardware system.

Although the present disclosure describes components
and functions implemented in the aspects, embodiments,
and/or configurations with reference to particular standards
and protocols, the aspects, embodiments, and/or configura-
tions are not limited to such standards and protocols. Other
similar standards and protocols not mentioned herein are in
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existence and are considered to be included in the present
disclosure. Moreover, the standards and protocols men-
tioned herein and other similar standards and protocols not
mentioned herein are periodically superseded by faster or
more effective equivalents having essentially the same func- 5
tions. Such replacement standards and protocols having the
same functions are considered equivalents included in the
present disclosure.

The present disclosure, in various aspects, embodiments,
and/or configurations, includes components, methods, pro-
cesses, systems and/or apparatus substantially as depicted
and described herein, including various aspects, embodi-
ments, configurations embodiments, subcombinations, and/

or subsets thereof. Those of skill in the art will understand 15
how to make and use the disclosed aspects, embodiments,
and/or configurations after understanding the present disclo-
sure. The present disclosure, in various aspects, embodi-
ments, and/or configurations, includes providing devices
and processes in the absence of items not depicted and/or 20
described herein or in various aspects, embodiments, and/or
configurations hereof, including in the absence of such items
as may have been used in previous devices or processes, e.g.,
for improving performance, achieving ease and\or reducing
cost of implementation. 25

The foregoing discussion has been presented for purposes
of illustration and description. The foregoing is not intended
to limit the disclosure to the form or forms disclosed herein.

In the foregoing Detailed Description for example, various
features of the disclosure are grouped together in one or 30
more aspects, embodiments, and/or configurations for the
purpose of streamlining the disclosure. The features of the
aspects, embodiments, and/or configurations of the disclo-
sure may be combined in alternate aspects, embodiments,
and/or configurations other than those discussed above. This 35
method of disclosure is not to be interpreted as reflecting an
intention that the claims require more features than are
expressly recited in each claim. Rather, as the following
claims reflect, inventive aspects lie in less than all features
of a single foregoing disclosed aspect, embodiment, and/or 40
configuration. Thus, the following claims are hereby incor-
porated into this Detailed Description, with each claim
standing on its own as a separate preferred embodiment of
the disclosure.

Moreover, though the description has included descrip- 45
tion of one or more aspects, embodiments, and/or configu-
rations and certain variations and modifications, other varia-
tions, combinations, and modifications are within the scope
of the disclosure, e.g., as may be within the skill and
knowledge of those in the art, after understanding the 50
present disclosure. It is intended to obtain rights which
include alternative aspects, embodiments, and/or configura-
tions to the extent permitted, including alternate, inter-
changeable and/or equivalent structures, functions, ranges or
steps to those claimed, whether or not such alternate, inter- 55
changeable and/or equivalent structures, functions, ranges or
steps are disclosed herein, and without intending to publicly
dedicate any patentable subject matter.

10

What is claimed is: 60

1. A method, comprising:
providing a device with a first display;
providing a computer system with a second display;
docking the device to the computer system to form a

unified system; 65
generating a unified desktop for the unified system, the

unified desktop including at least a first user interface

72

displayed on the first display of the device and a second
user interface displayed on the second display of the
computer system;

receiving a first user interface input on the first user
interface;

in response to receiving the first user interface input,
displaying a first application manager interface on the
first user interface that includes thumbnails associated

with each of at least two application windows displayed
on the unified desktop;

receiving a second user interface input on the second user
interface;

in response to receiving the second user interface input,
displaying a second application manager interface on
the second user interface that includes thumbnails

associated with each of the at least two application
windows displayed on the unified desktop;

receiving a third user interface input in the second appli-
cation manager interface; and

in response to the third user interface input:
reordering two or more thumbnails in the second appli-

cation manager interface;
reordering two or more thumbnails in the first applica-

tion manager interface that correspond to the two or
more reordered thumbnails in the second application
manager interface; and

changing, in the unified desktop, a display of the two or
more application windows associated with the two or
more reordered thumbnails.

2. The method of claim 1, wherein the device further
includes a second device display.

3. The method of claim 2, wherein the device further
includes a first screen with the first display and a second
screen with the second device display.

4. The method of claim 1, wherein a display order of the
thumbnails in the first application manager interface is
similar to a display order of the thumbnails in the second
application manager interface.

5. The method of claim 4, wherein the first application
manager interface and the second application manager inter-
face display thumbnails for all executing applications, and
wherein the second application manager interface includes a
first portion and a second portion, the first portion to display
thumbnails of application windows displayed on the first
user interface and the second portion to display thumbnails
of application windows displayed on the second user inter-
face.

6. The method of claim 5, wherein a first window of a first
application is displayed on the first user interface and a
second window of a second application is displayed on the
second user interface, and wherein a first thumbnail associ-
ated with the first window is displayed in the first portion of
the second application manager and a second thumbnail
associated with the second window is displayed in the
second portion of the second application manager.

7. The method of claim 6, wherein the first application is
a device focus application and the second application is a
computer system focus application.

8. The method of claim 7, wherein both the first applica-
tion manager interface and the second application manager
interface display thumbnails for the first application differ-
ently than thumbnails for the second application.

9. The method of claim 8, wherein the first application is
an Android application.

10. The method of claim 8, wherein the second applica-
tion is an Android application or a personal computer
productivity application.
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11. A unified system, comprising:
a device comprising:

a first screen with a first display;
a first memory; and
a first processor;

a computer system comprising:
a second screen with a second display;
a second memory; and
a second processor, wherein the device is docked with

the computer system to form the unified system
including a first user interface displayed on the first
display of the device and a second user interface
displayed on the second display of the computer
system; and

wherein the unified system is configured to:
display windows associated with open applications on

the first and second user interfaces;
receive a first user interface input on the first user

interface;
in response to receiving the first user interface input,

display a first application manager interface on the
first user interface that includes thumbnails associ-

ated with windows displayed on the first and second
user interfaces;

receive a second user interface input on the second user
interface;

in response to receiving the second user interface input,
display a second application manager interface on
the second user interface that includes thumbnails

associated with windows displayed on the first and
second user interfaces;

receive a third user interface input in the second
application manager interface; and;

in response to the third user interface input:
reorder two or more thumbnails in the second appli-

cation manager interface;
reorder two or more thumbnails in the first applica-

tion manager interface that correspond to the two
or more thumbnails reordered in the second appli-
cation manager interface; and

change, in the first and second user interfaces, a
display of two or more application windows asso-
ciated with the two or more reordered thumbnails.

12. The unified system of claim 11, wherein an order of
the thumbnails in the first application manager interface is
similar to an order of thumbnails in the second application
manager interface.

13. The unified system of claim 11, wherein one or more
windows of open applications displayed on the first user
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interface are device-focused and one or more windows of 50

open applications displayed on the second user interface are
computer system-focused.

14. The unified system of claim 13, wherein the one or
more device-focused applications are Android applications
and the one or more computer system-focused are one or
more of Android applications and personal computer pro-
ductivity applications.

15. The unified system of claim 11, wherein the second
application manager interface includes a first portion and a

55

second portion, the first portion to display thumbnails of 60
windows displayed on the first user interface and the second
portion to display thumbnails of windows displayed on the
second user interface.
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16. A non-transitory computer readable medium having
stored thereon computer-executable instructions that cause a
processor to execute a method for providing a unified
desktop for a unified system, the computer-executable
instructions comprising:

upon docking a device with a computer system, instruc-
tions to generate the unified desktop for the unified
system, wherein the unified desktop includes a first user
interface displayed on a first display of the device and
a second user interface displayed on a second display of
the computer system;

instructions to receive a first user interface input on the
first user interface;

in response to receiving the first user interface input,
instructions to display a first application manager inter-
face on the first user interface, the first application
manager interface displaying thumbnails that corre-
spond to windows of open applications displayed on
the first user interface and the second user interface;

instructions to receive a second user interface input on the
second user interface;

in response to receiving the second user interface input,
instructions to display a second application manager
interface on the second user interface, the second
application manager interface displaying thumbnails of
the windows of open applications displayed on the first
user interface and the second user interface;

instructions to receive a third user interface input in one
of the first user interface and the second user interface;
and

in response to the third user interface input:
instructions to reorder two or more thumbnails in each

of the first and second application manager inter-
faces; and

instruction to change, in the unified desktop, a display
of the two or more windows corresponding to the
two or more reordered thumbnails.

17. The non-transitory computer readable medium of
claim 16, wherein an order of the thumbnails in the first
application manager interface is similar to an order of the
thumbnails in the second application manager interface.

18. The non-transitory computer readable medium of
claim 16, wherein one or more windows displayed on the
first user interface are associated with device-focused appli-
cations and one or more windows displayed on the second
user interface are associated with computer system-focused
applications.

19. The non-transitory computer readable medium of
claim 16, wherein visual indicia of the thumbnails in the
second application manager interface that correspond to
windows displayed on the first user interface is different
from visual indicia of the thumbnails in the second appli-
cation manager interface that correspond to windows dis-
played on the second user interface.

20. The non-transitory computer readable medium of
claim 18, wherein one or more thumbnails of the computer
system-focused applications in the first application manager
interface and the second application manager interface are
grouped together, and wherein one or more thumbnails of
the device-focused applications in the first application man-
ager interface and the second application manager interface
are also grouped together.

* * * * *
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