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AUXI LI ARY DI SPLAY DEVI CE DRI VER | NTERFACE BACKGROUND
[0001] In contenporary (e.g., Wndows'

wor@vmt1ad - based) conputer systens, users are BOI/ES1006/033820

view and generally interact with selected content on a

smal | bk 0
i nt egr%t&? Iiﬁ%ng%gb%o?ty E‘\}Ecﬁu?bﬂ;ﬁgﬁ:%? g%TEFoF%%Fs
end, an auxiliary displ agACS«GReHNDaI ong with an

R P SRRy aPL [or9n - OV -AoWPnds o HESRB )

bt yetenapl @se e \weleopBL S ta@dvﬂmt ﬁQHSgéﬁe@aBB}ent
content to users. This allows the user. to Viewt

BHARAE SR AREPCEIE SRICATROSE 2 oTRitte AUy SERAY | SH9R1aY

dev RS GRApIAWEE o S&atﬁlt(e%xﬁtedAﬁEﬂo 3B nlieepost atSpputdr
even turned off. cEOOOZ Wien creating an auxiliary

WAy JovibésteRd afToferat i Ay systRimys fERegR along with

M, I sQficti W BYOVEM- pRMIGER E’@Qtlf@ﬁﬁ Ul&eSrraiSeo as an
referred to aS i ndependent hardware vendors orT I HVs,
avept et da Sl aY o Wioiia ( OF) @ USErdatsdeSERE "

FLanewank eHVDE s didwars %taﬁécéﬁﬂﬂéyée%o present content
conmuni cati ons between the auxili ary display platform

b@dlfiem.ﬂ -aulhipanryles fihgy ugeyi ee. vigvedtien §ORELERE v&YeR s
é@'ﬂr&agn 8dn ﬂés@%&@}egﬁbemﬁ 161{1 2uxighiagy qwer

sp ay iver 1s required to decode data fromt !
atxie i @w-di éﬁPaySbl%ltefam WERAED, | i vEn éu%npiiaia?f

PSRy B! AldAN%y aR0allENd f@agg&a hese: ddt et Lans
e device th gh a protoc auxi | rary
dp@;ﬁtaylgj@mSCemuml@h stsatdsropaft] |V\7a|!1y10dﬁs/plda3]f igevi ces

Oﬁue L %Jtlle%scaglg Lo QLMEe mg&%eaﬁdﬁ%wwe

ranspo prot oco Used to conmuni cate Wt e device
camdanar,y dir GHVE evirgel dngne oWieddee ipea™ GFeent iMnglea

grlver f%dé@usg éﬁﬁﬁﬁl %&h%%&yt£££m%é%{ %@k%g

eénsone Us and error-prone endeavor for
denineel carnivhacbeatessn tI@UMMRYl@ﬁ@O@]SPﬂMYspsahﬁarly g

Elrlgval.l.gxel 1t251(:|):'yI 558 al.’l§:edev1ce| ec[i‘irggt:?x{g a driver is

complicated, as among other things, an auxiliary display
driver is required to decode data from the auxiliary display
platform into logical auxiliary display operations, and then
transmit those intentioms to the device through a protocol
that the auxiliary display device understands. Auxiliary
display devices potentially can take many forms, and the
underlying transport protocol used to communicate with the
device can vary from device type to device type. Creating a
driver is thus a particularly time consuming, burdensome,
tedious and error-prone endeavor for device manufacturers.
SUMMARY
[0003] This Summary is provided to introduce a selection of
representative concepts in a simplified form that are

further described below in the Detailed Description. This
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representative concepts in a sinplified formthat are
further described below in the Detail ed Description.

wabiosBeamamry i s not intended to identify key fREI/UST86/033820

or essential features of the clainmed subject matter,
mﬁmaxsf Iit het;emﬂegnaé:a tt% ysed:t Ay any, vy hhat ypul d
lTmt the scope of the clainmed subject nmatter. [0004]
Srartiihpl Faptouss ashedis BRinpe Fuyjett megtesr nor is it
here r d e c
R L e B e e e Tl g R o
tpé v@:aw%éupbeCt h@amql\ﬁer to an auxiliary display
PORIAIO" B SH-PRNSAGL N LIS bl AL Jop i eVt o
rlver Via the int ace conmands Trecei ve rom
fidecmibad hergidi spda a@anﬂca:te&otwwa@s e haxt@lrédcbyseiodé'lat
ext rnaI o th rlver f c i tat .
e 1%§?emeng g §&§Q¥¥ éﬁé %ﬁﬂ ay pFa9¥1ver to

T BE¥ 0K ary orm

‘amm‘_bltdmhér drérerFoo axaq:dlé;aayccﬂaszslaq»(tpamlfomobj Bt

inter and/ or. tran nds yeceived from
PR A SR b ng R L R0 2 Bp T (P shigE e £
ﬁiﬁte\bﬁ?radm@etcanoifmeﬁ]ﬁdseafade)ivbénﬂf@n ﬂlﬁeraehytllary display
[ he_dri code Event

BHIDA Rt o Rt HERSTS (0P SETRPaovc: 6 PEdFSuch
tiﬁ]@fekqorflraesn@ngtmgg e&@mﬁum?&emﬂtbamamy the aasseﬁaatp
t he auxi |ary IS tform 00 S,
s ) G EBRagtp) e SPrhRsy. RO TR & Pleted
toveidisr b®jauxi haar ynthgekay afd@yo € e fdrNa@re cofmmaide
appljcation p rams,_ and when_an ux iary di sg ggrmat

t

Hevs Ce U8 tch%F’\?’erl e G4EP LY W 4RE°

tAp| enearedoby the aoixd |da®r151ydh§lﬁ’cﬂPé’, dedre®ydEi MBI i fying
al l ows, a hel per object to process conmands received as
Hae £ 4v6Hh Fﬁ@eauxFY?%{'r Vades BRYy %I%’f‘?vdldrﬁdalfréfof“o Bal |

bael fa-t e spuxl| bavycdispkay gevh Cenl iotefrebantiey
interface with correspondi ng data. For exanple, upon

PERR VitHgTRAEAPR PG RAAG% 7 arse cﬂus’ﬁldﬁré(eéﬁﬁﬁlay
fliv@t hat includes a command rel ated to performng

an operation related_to an_auxiliary display, the
[0005] Thus, the auxiliary display platform may provide data

directed towards the auxiliary display device from one or
more application programs, and when an auxiliary display
device driver receives the data, an interface set
implemented by the auxiliary display device driver allows a
helper object to process comménds received as data from the
auxiliary display platform and to call back to the auxiliary
display device driver via the interface with corresponding
data. For example, upon receiving a call from the auxiliary
display device driver that includes a command related to
performing an operation related to an auxiliary display, the
helper object may translate the call and command into data
in a data format understood by the auxiliary display device

driver, and call back the auxiliary display device driver
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hel per object may translate the call and command into
data in a data format understood by the auxiliary

waele@plozy4zievi ce driver, and call back the auxi PCHD$2006/033820

di splay device driverwith the data. The auxiliary

flaplax devioe Al VBl Tk NaLaPIAYIRe el 623PORMNNY then

rnformation to the auxiliafry displlaydevice via the

pravigipocorrp6peBd i Hayfoxapaheages e purdddpey display
rent. fromih owi ng detail ed description when

?gﬁlgcne ix}ﬁac%ﬁfu#é%?%%llvﬁ th the drawings . BRIEF

DEBCRI PRt ICN GEVEHE2BRAWNGS H-O00F] aPhargpriesamm the

Lnvent.i on . il lustr f e \
R
weflerdrcelrautegal s indicate simlar elenents and in
whi ch: [0008] i rat.l exanpl e
of a general p%t%%%%@ﬁ%%v##%ﬁ%ﬁ#h¥gt o whi ch
Ve o TusThs peedsenaf ihkrenpiteserd iildventavedney ey of

i ncorporated. [0009 .G is a block diagram . .
PRI A GO a6 O CERT IR LB g in which
L Dterfatecaet Adyebsld Nplddrant edifdramalichieaty dhdplmay
devi ce comuni cation. [0010] FIG 3 is a block diagram
FBpfRsenti ng exanpl e conponents including libraries in
oo edy anzduirerd agewsaynbel 1wl eiterktedxmpl auxt |d geperal -
di spl ay devi ce comupi cation. [0011] FIG .4 is a block
BB M GOEpHE S BA PR EHIRHCe RO BN & AHOPFdRrAgeCtS of
exanplasdntt enfasesomnsha eelipesrpbiacdd.t hat may be

used for auxiljiary_ display device conmunication.

BRSO I EBF DESCRIT A ENCEXENDI AR GSBRRTFRE BIVIRONAERT

£OO 2] e FthSdREN Lywh i EWSdA alrRSr@Ace X8 10l 18yl babheed
conputing system environment 100 on which the
£ /Y e3itF 0 oy I EP 1 #p| LB RS FOTTHRL it i ng syst em

eoyidrneeat 100 i-S Bk aNggeNATRee8Entisyid ol e
conputing environment and is not intended to suggest
SAYPPRIATEALREAUESTY ol iR KESpérnoyhich an interfale may be

implemented for auxiliary display device communication.

[0011] FIG. 4 is a block diagram representing example

components including example interfaces and a helper object

that may be used for auxiliary display device communication.
DETAILED DESCRIPTION

EXEMPLARY OPERATING ENVIRONMENT

[0012] FIGURE 1 illustrates an example of a suitable
computing system environment 100 on which the invention may
be implemented. The computing system environment 100 is
only one example of a suitable computing environment and is
not intended to suggest any limitation as to the scope of
use or functionality of the invention. Neither should the
computing environment 100 be interpreted as having any

dependency or requirement relating to any one or combination
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use or functionality of the invention. Neither should
t he conputing environnent 100 be interpreted as having

waey7dependency or requirement relating to anyPORESNG/033820

conbinationof conponents illustrated in the exenplary
Op&L evaﬁl@é@fgtehoqn LQQléienm%fyn\sse&aeﬂngs
opera |ona w t h nunerous other general purpose or
specicainemir p68e conputing system environnments or
gu e kg

e A
@enemﬁhzgwr@oéeronsspaunﬂi phepoﬁee¢mmpntlmgcEMaeembut

r.e. not I|n1t r e
cd%&f?%ﬂ%?tshand %ﬁ?cﬁﬁygﬂagg op evféié} of %fi known
d@mpunﬂng wybtemsocs$wmnonm¢stsnsanddqanmmjoessat1@msemhat

t t b bl
ié%?%%?%%gleo q%%%ag%%pg%ggg%5a§%¥§P%#g?%gea&gﬁ:are

ﬁ@mqnﬂmmted dbst pébudred. @@mputeng,emMﬁﬁnnnempatéhat hand—

ncl ude .any of .t he above ns, or devi

he R O R REPR TAE et e g e RS SR RoE R
gﬁﬁﬁﬁmﬁ aﬁﬁ&eptocéssnxnmagEﬂ-sggeemﬁ;ﬂﬁez|tnptbuxéspns
such as rogram m ul bei ng _execu a conputer.
BT 20 PO A AR HCSEPACP (i iSHS JEE: br o6 B
@tmiﬁamput@@apom@nmfmammab@m@UEaﬁéur&&Stﬁﬂmﬁtsa tonplsing
whi ch erfor artlc r tasks or i enment particul ar
ST Rhb A e 2Pty Bht F% T ardGtREs oF

arddLednantdest 1kdut ed conputing environnments where
tasks are perfornmed by renote processi ng devices _t hat

59Q14] nkBE THFFGRPamEBnTATSAT6RS hBt WoF KEeTqTag context

8F sddridiHead cGeAREEH Y 1SIRNH0BIBAS , sﬁf&gra@rrpmfagﬂa@s may
be |l ocated in local and/or renote conputer stora

Ui 9 noedAen§* RS 9t 6r SGBPUESA ce§ene[raéis] ?%ram

ﬁ@é@iéﬂ“%%cﬂgdglEéuéaneéinp@&@ﬂ@ﬁ@fybﬁﬁéﬂﬁﬁﬁ t8hponents,
i mpl ementing the invention 1 ncludes a general purpose

LD IRITHF tHEFP c 2Rt ThdFEPm BRigh rgy paypicular
(2apONGNti% gqteméﬂe SR AL 130 FBYcd NeEltudeyphyl afge

ggéeiéiggzimy'also be practiced in distributed computing
environments where tasks are performed by remote processing
devices that are linked through a communications network.
In a distributed computing environment, program modules may
be located in local and/or remote computer storage media
including memory storage devices.

[0015] With reference to FIG. 1, an exemplary system for
implementing the invention includes a general purpose
computing device in the form of a computer 110. Components
of the computer 110 may include, but are not limited to, a
processing unit 120, a system memory 130, and a system bus
121 that couples various system components including the

system memory to the processing unit 120. The system bus

121 may be any of several types of bus structures including
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processing unit 120, a systemnenory 130, and a system
bus 121 that couples various system conponents

WO p@ozhi7my t he system nmenory to the processi ngPCRiU$2006/033820

120. The system bus 121 nmay be any of several types of
Qqﬁ‘en%{f%tulér Sha h%&f@'c‘lﬂﬁr@ﬂ@f)’ Qup?eﬂr WA Yus, and a

contro a peripheral bus, and a ocal bus usi ng
hmabfb@ vaingt gnwfobhus V@rfeﬁtve@f s amRnipggtafes. By
no L h [
I ude }ﬁa%%ﬂgt’rénét%%gr qgat%%ecﬁ% %%‘é%«;e%gﬁges
Ml@hgiecrmwsttrm ghandmtdPechiVoay t s, (IEMabued N8Aro

%’5@% %icg]l\{gg‘é&g' g‘%“é?%ﬁer %ﬁ%ﬁﬁ%ﬂﬁxﬁ%%b% 98,

Vides cﬂimmn@l@é:l Pt dudnraiss Bsknowat Bon I\,@Zﬁa‘m hdechushus,
0 L 0 I '
L?Q @Jrlaheraqrgglagéﬁler%t Ié))é%kc%%%ng%i% Q&-C‘ﬁga gﬁ;l e?&) Sls%own

e:anwémzaanylea\basl abl e nedia that can be accessed by the

TORDON oPPF e n b Gl FEROTAN S CARAUHER F eRARIe ©F
gt erByras@ip bt rxalypl e Coapdtaptréaddllat nedia can be any

co t r-re dab nmedi a_na uter tor
R b st e SR G Ry R LA ana
i A€l wites buﬂhakfbuatan@l aehvwehablbeils amiiahl eandndenovable
renovabl e rred'ﬁgi Iggl enmented in apy method or

t

PRE HHIH FFFF6! dtie offYi HASr Rht PHH S fh 386 Bot

C OPEH Eforl e adablieel NBdddig1ie0 madlgjaﬁay Sddnigatidee Somputer
program nodul es or ot her data. g\uter st orage. nedi a

Phef e ieddt s ﬁB‘E‘m‘FrPrﬁattééPnt ged TR CREPRERT 29

htash 1RIMRIdes0ko0bbhele @f@h}bnﬁr@@@ﬂﬂi@,@)ﬁsen@am and non-
digital versatile disks (DVD) or other_ optical dis

LERPVRRLS Msgiet 989%%%%%&11 ABEYnBEFed é’&e teﬁﬁaﬁé?% for

diSkasd g rekmat Des SBaNeki eosbof &Oe-LiRNaes, or any
ot her nmedi um whi ch can be used to store the desired

AP BF Y - afid LRh P BRI S8e c BE S8R By I SCorBuPEReE 10

da QMR sBBHL G tnHHiGakhY18809dI8E is not limited
conmput er -readabl e i nstructions, data structures,

pP ogifdin ABdUl EEPBPMot RSl AEHOTY @ YA rSaodHt a
SLERAb1 SHEN @S RBMC AELd Bl WaN@ QL i DL N@Icks (DVD) or other

optical disk storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can accessed by the computer 110.
Communication media typically embodies computer-readable
instructions, data structures, program modules or other data
in a modulated data signal such as a carrier wave or other
transport mechanism and includes any information delivery
media. The term “modulated data signal” means a signal that
has one or more of its characteristics set or changed in
such a manner as to encode information in the signal. By

way of example, and not limitation, communication media
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transport mechani sm and includes any information
delivery nedia. The term "nodul ated data signal" neans

W@ 2®7QeEk3 t hat has one or nore of its charact ePCBHUSN86/033820

set or changed in such a nmanner as to encode
il.l%ﬂ[c{g%t LAR ML BE, Siiiitlas BY WYY He AP LS d@ch@%lred
imtation, comunication nedi ai ncl udes wred nedi a
somrecis on , wanddwhet Werk tedid Fech asacsystdnneBEi on,
| I S sti i ar.ed
St R0 oUREL Sy MO AOn RS | CompTia Bl abE A0 oy
abolvlee sihowied shpsbd b@lsmcheudedlwiwnwttm é;&;l@pecgpe of

co -%%%dg?e ol 1dala [0017] The system nenory 130
es comnmput er storage nedia in the form of

\mo Hlll | Ehansi/remarwokgt L13@ rarhydess Qohpaser egdtbmgley media

ALJetelg RCJV;Slan ran RAI\/plZA
E)%s?c [ npf}’t Su syst &M f§sﬁ%§?%§§% a| At &
basd corlguienesyt ROMhel3n taadt ram@cﬁreraqqﬁssr mtnbw (RAM)
n.el enents vv|t te h as_durin

TEhr s FLFeeiE TYBPELTTIP VBT i RV RARP LS5 the
by@i@a&du)t imest ahas itkeli@ tandkians peograformredibasbehaten

ely acceSS|bI to d/or. presently being,
Sia%‘P%Rte‘*‘d W&ﬁhﬁi} BrORRSST ng unFPagza% ad: %é;gra%f; up, ~is
ey ey andreat ihi won ataian, rREMG 3 ’d})ﬂnlt&tl.ﬂ&t esntains
oper at i ng s§st em 134, appli glatl on pro ot her

ns
B by /B d R 88T 38 6 BT IR -V ol ééfléfcﬁ%lble
eoMl RIr Hi@sBRY1Rl BOidNPpedated @i by processing unit
removabl e/ non-renovabl e, vol atil e/ nonvol ati I e corrput er
$20r addy WEdi 8 BRTRYE ok BRI LIBHIRE1G GF T
b1 WSt FAle@S opePat tngli Sketdhi W84 ] 4dpphiadayiRadprbyeaneriss,
wites to non renpvabl e, nonvolatile magnetl c nedia, a

AhiPR tRROREK mafiles 1536 Rsk PFagFR™ {4 dr 'writes to a

16aDYADIEe at i1he ABgnelds idicskadd8tnand an
optical disk drive 155 that reads fromor wites to a

FeReNa % TOROHEBPERPI R JftlipCal & Rk AR Idife FORBUESED
BOM Qe UREL . OPE| CRhy BlianPl BesnI-NOVARD| @/ R@Nustrates a

renovabl e, volatil e/ nonvol atil e conputer storage nedia

haad &k Ko ivsedt] nthe XSeERPERPY Sperattiary to non-

removable, nonvolatile magnetic media, a magnetic disk drive
151 that reads from or writes to a removable, nonvolatile
magnetic disk 152, and an optical disk drive 155 that reads
from or writes to a removable, nonvolatile optical disk 156
such as a CD ROM or other optical media. Other
removable/non-removable, volatile/nonvolatile computer
storage media that can be used in the exemplary operating
environment include, but are not limited to, magnetic tape
cassettes, flash memory cards, digital versatile disks,
digital video tape, solid state RAM, solid state ROM, and
the like. The hard disk drive 141 is typically connected to
the system bus 121 through a non-removable memory interface

gsuch as interface 140, and magnetic disk drive 151 and
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envi ronnent include, but are not limted to, magnetic
tape cassettes, flash nenory cards, digital versatile

waele@Rr®277d3 gi tal vi deo tape, solid state RAM sPLT/tiS2006/033820

state ROM and the |like. The hard disk drive 141 is
LyPi &Al |d3is§'coaf‘§§é efsd Cé.xteh%%/ﬁY§$. £y Rimnb2t elihe UgHe system
non-renovabl e nenory interface such as interface 14
bwel FRgiet RcTENSYERIFS MeMPSY ARBRREIS SHCEK 28r LyeeuiEEre
a£g typically connected to the system bus 121 by a
renpvabl e nenory interface, such as interface 150.
[00U] The drivess aaddthatT raseesseiafeBOBRINRR artorage
@é&{égedéég@leeddgs&&é hed ahous: Andkd liisteat ed LpoF &
provide storage of conputer- readable
sh@mg{ﬁ:tqfo wgmpuwa-lsqafd&éﬂ@r é§5tﬁlﬁ%‘§rc§’rﬁ nmodPestangtures,
%?“g%oh d Sﬁ &lﬁ{@md%rtall‘gr Pﬂa Féo@xpu%en: f.l.@f) In

drive 141 is illustrated_as storing
Ep@r at i rfg:xs;esaepi 4 4dharghpliiskadr bvie pFogrignd L1gastrat¢@ras
1 r,0 t

Bh AL R AL Ehe e A D ORR0N PRSI xRl 188,
dthéermmgramomnpdpbe ait 141y as‘»ﬁsp@ﬁgl.@n dagisplli¢dat | §ate that

ogra t I
b s S s e g A
@pé:amrh‘ersyys;tf@gr 43 nmnles:atdf@n Bmlgitﬁﬂ@g A& . dether47

i-f.fe t r t |1 h

A SR A
eﬁu erap;]:;ojlmmtdsnapdogmrm me&tshonthﬁr AP agb Medees 1166,
throu e e S e e
GG B R P E RS RS R R OO e o b O o
p:mlmtigralg:lejmace 481z wiommom, ytheffeax@dintf(fea@mtoageie‘s A
trackba I
|n EWTfY eﬂ% gﬁ% %ﬁgjaégIy%fokﬁgyiogeﬁhﬁﬁ%h%g%g Plte
dushth:scmg?mempubr dehicds kachiThese bakl Other iedggtronic
evices ar ften n ed t he [ t 120
BRPbLors Gear EnBLerRRTuR 253 180 FRATARE RS 3Py 1o
pbensyzsg einvbure 1but eeymdrelywcomfiecred by as mmuse,

LaLerface and Qus SLAUCIAGES. (SHED A8 AdifiRld BhoRMin
GARE" Do ?1 g

Dr " uni Versal seria
FIG. 1 may include a joystick, game pad, gsatellite dish,

scanner, or the like. These and other input devices are
often connected to the processing unit 120 through a user
input interface 160 that is coupled to the system bus, but
may be connected by other interface and bus structures, such
as a parallel port, game port or a universal serial bus
(USB). A monitor 191 or other type of display device is
also éonnected to the system bus 121 via an interface, such
as a video interface 190. The monitor 191 may also be
integrated with a touch-screen panel or the like. Note that
the monitor and/or touch screen panel can be physically
coupled to a housing in which the computing device 110 is

incorporated, such as in a tablet-type personal computer.
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(USB) . A nonitor 191 or other type of display device
i s also connected to the systembus 121 via an
WO piogitzee, such as a video interface 190. ThePEDNE1006/033820
191 may al so be integrated with a touch-screen pane
A L tlbhe B daatubhea sonid Qron@m/lﬁg Leurke screeay

pane can be physically coupled to housi ng in which
ale dowputiengtiew ines IPROTRs ?‘h‘iid%ftp&teéftlé"és §‘tﬁ%]?1 s in a

é?ebzz,hk%&st YBS P&& %te%oﬁ.@@t efind dh A HeOBonkOFRMH &ltough

as t e conputi devi ce 110 may al so_ i ncl ude
at eyt puér ppheplaqarajlutlpmeréeve ck¥¢ rchhgs Lépeakers 195

Ari r negt Sughy an
gﬁgﬁutlgéglﬁﬁg tewr%ggfﬁg%ég%g%ggrg?hid?%ﬁé [ 0020]

éﬁmannmm@uten81n@ Ingl csgecaree¢ il i dOmeRedr More remote
é%{%ﬂﬂpngu?ﬁl 29 A‘%%ﬁaﬂ E8RPEEL Y t OTRBerShot®r €

e co ers, as a renote conputer 180. The
¢®ﬂmit®10(1m@umey 1EG ey sionad perRYIRl, GORPUVEF; @ router,

£ S lori@ pLOUL ehe e [ B Pornde RERmACULERODE A
e SRt ypi ol Ty

conmon net Wor typi ca I ncl udes many
ahdl uypndmélelenekm@ﬁsjesmwm bedabbovle the sleRentd @?ﬁ?rlbed

%g%PUtera%%ge ?% g%%g%g%%k F}%?”ﬂiMﬂﬁﬁ@&agﬁlgeX'ﬁéhory

een i Thé | ogi cal
soorend idevs cdeppttizk iheehl Gllustretedidma FillGcal - arBze

%t%k A'él)ctlcz oach\@dd?tnaﬁ‘fé nft éﬁrllﬁd(a\/\g"\&oégf"area

al SO I'nc net wor ks. net wor ki ng
ﬁewwmﬂnnﬂmws are @mﬁnnmpwacerEﬂ offyveds  (WAN) 173, but may

R o e WaLiSy  pboan | 8n@00obinee

Vihen used in a L net wo
Eﬂyl¢mmmnny1acéhéncofﬁnﬂaav bh@etsrc@nﬂedke@omBUthé LAN

%%éﬂég%gg aagg%moﬁi | terface or adapter 170. Wen

( \ enV|ronnent the conputer 110
uywmrhIWyennwéeﬂkxn a HBNen&ﬁﬁﬁrhmngoﬁhsnrnnmﬁmif(ﬂhe

establis connunlcat e h u
PR Tor ey S TREREURTA 70 O 2h Thy BE - Fernars o™
extefmde dmﬁdbptennﬁm:l editeo uhedsy@taempbugeIQQrkim

BB M’ ROLPRE A0 puSALEY ATILBRL 3 fearn a7
or other means for establishing communications over the WAN
173, such as the Internet. The modem 172, which may be
internal or external, may be connected to the system bus 121
via the user input interface 160 or other appropriate
mechanism. In a networked environment, program modules
depicted relative to the computer 110, or portions thereof,
may be stored in the remote memory storage device. By way
of example, and not limitation, FIG. 1 illustrates remote
application programs 185 as residing on memory device 181.
It will be appreciated that the network connections shown

are exemplary and other means of establishing a

communications link between the computers may be used.
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depicted relative to the conputer 110, or portions

thereof, may be stored in the renbte nenory storage
wa@lewroz7743 By way of exanple, and not |imtati oPCT/BE$2806/133820

illustrates renote application prograns 185 as
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witchéhensans bitesias 168 kY A kIMmARTRC aFrbnas mlfﬂaram

%ﬁ'ﬂ:‘@?ﬁn E Et&ﬁn&giﬁfss aTRY ePensRE 0022k AR BYXbd i ary

play subsystem 199 may be connected via the user
pm@dﬁécéowbet‘éﬁ%ﬂll evedaih SR madd pes§iant cohttidift

Qo ptidicatdns to daq,
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@wleam apbsiatem| A9 mowe Pestarrectite taukihpi Beyewi SiA ay
SRS Hel 2R {@yeﬁ%c%ori%%sdaim f&%meataﬁmézgn N Rlen
networ erface 1 to all ow communi cati on bet ween
theese sypsearswinhl ¢ ecltch@anni Prprevtisd ngignile01P9 i § dow

a | gw %%E%r state. AUXI LI ARY DI SPLAY DEVI CE DRI VER
RE [0023] Various aspects of the technol ogy
AT IARY] DREPEAH RECIGH PRIVER THWERRACHES| npl i fying the
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between the auxiliary display driver and the auxiliary

display platform.

[0024] To this end, there are provided the concepts of an
interface for an auxiliary display driver, along with a set
of logical auxiliary display operations that make up the
device driver interface. As will be understood, however,
the technology described herein is not limited to these
concepts or the examples used to describe the device driver
interface, or the auxiliary display driver interface, such
as the examples described herein that are based on COM
(component object model) technology. Moreover, the
technology described herein is not limited to any particular
types of auxiliary devices, but rather includes devices not

conventionally thought of as devices that are “computer-
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t he technol ogy described herein is not limted to

these concepts or the exanples used to describe the
waleo7oz77d¥ | ver interface, or the auxiliary di SPCEHYS2006/033820

driver interface, such as the exanpl es descri bed

I thab1 gk cabased orueRM§ caRanenbnobies! Lmde] )

tec nology Mbr eover, the t echnol ogy descri bed herein
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te ep%ones eparate conmputer, a nobi |

gordmeX . cat lraﬂsOdeauIﬁféilaaPéé?i@ﬁda? Veyiiss ﬁylbgérﬂ@@nwwftw
Gk S\Pﬁaltn %he%%c dsﬁl.a\@plolf feclnsuntdd Gk 8h$BL AYevite,

screen, I'gi tal picture frame, a clock, a
arammptlarenedran@wgw@tlo@ gy PElek Makdad ani vRLES or

gé Lk dde ol b di splav fevBcEONSHNELe §l=86t EORbGSer

|ce aut onot 1 ve, ransportation or other vehicular
gyi$ e, hepbgardsadwenﬁdnai dapltaleadciesapt , t hadnag nforth.

&8 IFrtﬁgséggée orth F&gnp§é%9ﬂ?HJﬂhQ%Hako the

assi st dnt such, the present
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des d
A s
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it dges 1N conp conmuni cation an
adwmmﬂugd@andlcngpmtuqy&néb&b cpooRs]caruan agdt goRt @t 2

%ﬂﬁép ggé there is shown an exanple

arc ct'ir @ that exposes one or nore auxiliary
des2ilesTéening ten&Iguxkl bér@liﬂjeiﬂaMéHQSZ texdoven shewn an
Etshore JartRiELLEALS Ryl goggsa&pé'&at{ro% QLRgS AP,

Ot'hér "prog operating s
dempaxrentes .. Toneammwdnea&edaauaetZDZum$'Sm@wnthe FIG. 2)

R S e
paograms'f@ngtronp¢ratmnguhy$gemegom@qnanny) To
communicate data to and from the program 204 at the program
level, an auxiliary display API set 206 is present, which
provides APIs for various functions, including registering
the client application 204 (a component of the program or
possibly the program itself) with the system, sending
content to the coupled auxiliary device 202, sending
notifications to the coupled auxiliary device 202, and
receiving events from the coupled auxiliary device 202.
Events may include navigation events, content request
events, content change events, and so forth. Software code
such as operating system components and/or application

programs may also be uploaded to the auxiliary device.
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the client application 204 (a conponent of the program
or possibly the programitself) with the system

wa@endiozrg4xontent to the coupl ed auxiliary devi PET/BEORN6/033820

sending notifications to the coupled auxiliary device

20 612NEh I eaLidRG18VEAt SId F @ the SpuplLkbawd iiary
devi ce 202. Events nmmy include navigation events,
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gisﬁa% i cbN8o AP nd A¥e 2860ty I iddrRRALIR BePOELADI L1
evi ce APl set 208, which together can _be considered
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%gééﬁsml%t%av WG Een APl ety 208 BB Sat oWk abyk db 5P ay

vice 202 into a category of portable devices, and
hdpveNer eradenati owefed ke &8¢ eblente APRIitcAELeR. 20hi s For

LeayfiaPeated ut thlnlhe uaekotdonsid voe haanayerk
2 ¥ however . and not expoSed to t'he client .
Bppdoventioat aR0g . DForcex@iipl) e funpel @es tef CRERPPLERYS

pilé@&qafy Rl3 5208 IBYc haRinMibadouss Pers@able Payi ge:¢3PD)
unctT ons

to communi cate through | nterprocess
Eommeimdatilanshgt POy turnt revgpnieatds tR phe dewmtce
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e pieces of this atformto interact wth each
ettlerottmy i anefhberfdce def deddnbéthetereamachchayeyer,
%H&i&&’iﬁg N 'h@&?fé@&%ﬂaﬁg cBAEAS, 19 NEXRASEY DYet he
river 4 device to enable auxili ary (§>ISp| ay
fluireer orfalal Bpvatet be arabier abagdiary [OGPIRYTHRAFRgORBLILY
L pe_jhar e !?{;gg' S perspective, in general, each
auxiTiary di spl'ay devi ce vendor provides a
0022k pBndning aixithieahgrdesse arahdords peYspedtdvwsughini n

GRSl B S AR B SRRy B e SR B o
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gfg{j\(e{i&{saggwcgfgyﬂg% 3 deulepc Al MRE | DLAr EACE, for
3 se such as via
example may be provided by the auxiliary display platform
provider). In general, the user mode driver framework
provides a device driver interface (DDI) set 226 such as via
libraries 227 or the like for coupling device drivers (e.g.,
224) to the auxiliary display platform 210. The driver 224
can then implement the interface set 226 to receive data
from the auxiliary display platform corresponding to the
API-received information, and forward corresponding data to
an appropriate hardware interface (tramsport) 230 for
communication to the auxiliary display device. For example,
in FIG. 2, examples shown are USB and Bluetooth®, although
other types of transports including Wi-FI, AM/FM, infrared,

network transports such as TCP/IP-based transports, and so

11
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l'ibraries 227 or the like for coupling device drivers
(e.g., 224) to the auxiliary display platform 210. The

wa@leiovee77224 can then inplement the interface sSPCT/BE2B06/033820

receive data fromthe auxiliary display platform
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correspondi ng data to an approprlate har dwar e
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exanpl es shown are USB and Bl uetooth , although ot her
anggreprdkteransports including W-FI, AMFM infrared,
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ommuni catl on as approprlate .
@i’ﬂnﬂ@yaldre)(an'pﬁé‘l of canpaigdag wn@rdrqomonﬁnanﬁmqalzlm

At §agﬁ' !Lnﬁé%@fgc? Gr hQ%Q abovganddie 5§e&ﬁovde0ne of

nMewor OStS t e user nnde auxi | rary
dhes pldywedr sveprle@4is donmprtshag anmmata@@pénemt the

w}%%éyy d%gwn%ia%tr@&m pdgpendent, hard 5avy§gépsn

iver s foles 1816 trac
evéroranEnipon ﬁtohher&uxmbmaryadde¢%pﬂQ%/hﬂcattgrhhﬁlo,

d. t : il
A6 R385 ShepRRY, SR ALEHER] ° bhflaly LIS AT 1010
ﬁkm&buﬂuu;asnthehca¢EXNHua¥yeQemiC¢tﬂ?Zau%hﬁianyiﬂéwime
I 4 Jmy.
Aofial SrlvAE' 325 Ypdl MBGELET LUE o’ SFuh EABYEELLL DLy
@u@plﬂy pfletrtfexanglt@s’ Imaltl vehicha Rimsixencdat vay arrive
1n a lﬂ%}%?%% ngtaF§¥H£% %%& Esfﬁ%'i“%%ﬂ nfé@%ét'&%fﬁned

sonet eévi ce ‘can nor eas ren such as
b t 3XNTO 1n&©029peﬁb1@@nﬂmnHeaueemp¢¢|mdnﬁ @@ﬁuﬂvarynder,
deV|ce 202...as represented in FIG 3, the auxiliary
%Iay %PEFP224 can use any suitabl e comuni cation
pomm]coirotmrmlm:\certe\wnthrtl@@ apxilibEyy devbses302, as

§§S§£§é£¥ by St@&élng H:%:%&%@§93£§ display driver 224 can
use any suitable communication protocol the driver writer
(e.g., IHV) chooses, essentially stacking the transport
driver 230 beneath the auxiliary display driver 224. Note
that in one example implementation, connection and/or device
discovery (if appropriate) are handled by the code in the
auxiliary display driver 224, but in most cases, device
discovery is performed by the operating system’s PnP or PnP-
X subsystems.

[0030] To interface to the auxiliary display platform 210,
the auxiliéry display driver 224 links in the auxiliary
display class extension library 326. As represented in FIG.
3, once linked, the auxiliary display class extension

library 326 provides a communications conduit to the
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driver 230 beneath the auxiliary display driver 224.

Note that in one exanple inplenentation, connection
wa@ea/7oe77devi ce di scovery (if appropriate) are PERUEm®»d6/033820

by the code in the auxiliary display driver 224, but

duk TSk Cé§§§1aﬁeﬁtuact%%8§wer yid oneeekarnped by the
operatlng system's PnP or PnPX subsystens . [0030] To
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%ﬁ%?%&ﬁ!gth ??a ?ggaﬁésa&é&tﬁrm@e L9, aCELSS
ron1t i Splay platform 210 and to
@as@Jamy daapgeY|ka%weﬁﬁenSF@%éﬂ¢§@ﬁw &26heaguReliary

p%tefn%% g\%ge é@@gnggtt hh AU iddedl %ol 8BE&YEo be
orm Tnone exa npl enentation (generally
IE@mﬂtehtedtlm B@ the auxnheaeunduﬂgﬁay dicdégeay224 ass
g&aﬁgs' méfﬁ@{ Hok 3681 TRy ey gﬂgmmrﬁg%an@a@vhm

nent does not to be i nked diréctl
am@ nepeeaantbilaty TiGplday cqmpmeqreszzm O[P@@Q!E}llAllbrarY

efer nc ux I Y. ay r.ayr al so
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fdrad 1 ddmendr faerdﬁmezrmgruinees mlibine‘ ytlonglseofat parcemmended

gltm %E%T%gga%o{:egefe/eée \gla'i:%!) mWI ! lﬂ'cﬂ:g e ]mg 1th the
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lexmqqi é,ibwath Bhe, bt tteredy ivielor 324 1827 hatvee 9danveer®4

I d .
1ngerm%£ 8% %Ege ﬁPlﬁié f%%gag Sgefgg%.Qﬁkﬁwltﬁgt 99§11ary

conver fromthe auxiliary |sp ay platform ornat
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|sp ref er,enc cre 0 SO
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Lodebendent, a1 f0R) & eNYr 598 PRQYIdath3dd! tkonal
independent hardware vendor has provided additional hardware
connected to the auxiliary device 202 beyond the auxiliary
display reference design, the driver 224 may be extended
with this additional library 328 to support the extended
functionality and expose that functionality to the main
computer system’s operating system. Examples of such
additional hardware include a biometric reader, a GPS unit,
and so forth. The hardware vendor extensibility library 328
may also be implemented as an additional user-mode or
kernel-mode driver that acts as a filter driver, and can be
either above or below the auxiliary display driver in the

driver stack.
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connected to the auxiliary device 202 beyond the
auxiliary display reference design, the driver 224 may

wheooentEmtled with this additional |ibrary 328 p@I/US2006/033820
support the extended functionality and expose that
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I
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evi ce, not a i nterface need
thplemrditedy devigmer(®,, onha Enprenadt 880oafothe device
devi Lver | f t hod pec
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spart .2 t Vi, r
e G e e e I i
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device driver, ;g;;;{ 468,:0 @gﬁ%& 1S aHsker ¢ i® h &

X119 y d'sp ass extension conponent, such as
gemnradle,d tlhn drivér arsitehatimphepsnt s avlhidbns lera@f m .

d ener rg thge d%?r%ﬁggakﬁﬁ kgp!§ﬁnyﬂﬁia%pgiggttﬂ@y§¥ass
ri ver én et InStantiates an I nstance o
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com n ato th Ss 0
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extension object calls into the device driver interface that
has been implementéd, where the intent of the logical
operation may be executed by the driver writer’s code.

[0035] FIG. 4 illustrates the components of one example
auxiliary display driver architecture. The class extension
object 440 implements the ISideShowClassExtension interface
and serves as a helper library for auxiliary display
drivers. The class extension object 440 sefves (at least)
two purposes, including processing forwarded function
control codes (e.g., WPD Input/Output controls, or IOCTLs)
from independent hardware vendor UMDF driver entry code 442.

[0036] One purpose of the class extension object 440 is to

facilitate communications between the auxiliary display
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has been inpl enented, where the intent of the | ogical
operation nmay be executed by the driver witer's code.

WO O®36277K8 G 4 illustrates the conponents of OPET/US2006/033820
exanpl e auxiliary display driver architecture. The
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%PRB% Indepgndsnt . harduare FMSQP&" exa@no%xa& gLy
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O
il'zli]ctnsudzaig alwel Lhdeyendan aprdwhververdoberovikedebtedchat
?gcigggélgﬁ% UMDF driver entry point 442 and the device
specific callbacks 446, along with DLL containing the
auxiliary display class extension COM object that is loaded
by the independent hardware vendor DLL.

[0038] As described above, the auxiliary display class
extension object 440 processes forwarded WPD IOCTLs by
opening them, performing security checks on the data, and
then breaking the IOCTLs out intg functional calls on
independent hardware vendor supplied callbacks. More
particularly, the independent hardware vendor callbacks are
supplied to the class extension object 440 by calling the

Initialize() method and passing in an object that implements
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walewroz77speci fi c cal | backs 446,

i ncludi ng the independent hardware vendor provided DLL
that includes the UVDF driver entry point 442 and the
al ong wi t h DLLPCT/US2006/033820
cont aining the auxiliary display class extension COM
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I'n epen ent war e vendor cal’l backs are supplied
axe tive telaws thin eblst dmdshpedeng4masivagsl MeRgorhgode 446.

h@ié[ @Agé&#%@&é%@% ad ipasst rwlﬂm cﬁﬁ‘le%bbﬁ% bheters,

nt st owbDriver interface. The cl ass
e\xcbmmnppbpgcbasméﬁww\mﬁ@nghi@@flﬁme agely preide i sdgsely

&8 ?{J{n%cghgbhgg%egnﬂkgga% %Eg wostrategy pattern to

1 ver ctonman Note that in this
éxedqdl eAs mpEwerft ahieonlat herm asf;lrean@mner@ml@ct 440

do u o &V
Smoxﬁrﬁumct%ﬁg%%ngepen%&ﬁteoﬁ %&ga%g\/@%} or co ggﬂggr%’hi S
dnq{playerftlamwgnel ba@@mmlstt@ﬁt Twny@LRIt e dgvBFadiyver s,

QYO A5, 3RPL" %tu%lﬁpggmr@éff 2 3018y 958l
cr'ose y coup |ng rary wt 0040
Al e aidvesbetrh@3pl 200or mssagdedver ey aawalglnée of the

conmuni I cath n S N
BOETHL Sgbhahateoprlmnsat i plaplited 0 BUiLiay.
tde@ﬂmdn%d*errrslu;lSof pelt entdrdpplri wathort ddre JlingELR

%Qrérr?ugnGJ.CS%7 ];1| | Sgtll\g)f beZ%fngch' asa55§|]]%_%§g otﬁgl? other
asSI'gnee of 't he presen icatton and hereb
dnmmrcame@ubydr eIfletrC&m;ef tA rodef fack war siidhevent hiyes

iyer. witho h n It
BE' dFFts asostl Pt Y Hap TPk R U R TP
ertéopioof 440 lcntnpriae@ g eultiskteoEnthe yprewmagiisdevbeoesd in

Not e .t hat t I b f |
22dgg%ngrlse§lvl r I6¥§{ %§§h0$l é3f¥§% gen5|on

a su s he comra expose
[0041] An alternative approach to allow device and driver

extensibility is to provide auxiliary display functionality
as part of a Media Transfer Protocol (MTP) specificatiom.
This comprises a core section that supports basic displays
as well as an extension that allows for enhanced display
functionality. The auxiliary display APIs deal with sending
messages using MTP to devices that support the auxiliary
display commands over MTP. This will use the system
provided MTP driver to communicate to the device. The
device will be responsible for translating the MTP messages
to a format that it can understand. Alternately, the
auxiliary display class extension can be built into a filter

driver which runs on top of the system-provided MTP driver
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an enhanced driver that works with TinyCLR firnmware.
[0041] An alternative approach to all ow device and

wa@leiovmee77éxt ensi bility is to provide auxiliary PCHPEREY6/033820

functionality as part of a Media Transfer Protocol

éM RncapeehbEcatipn. auﬂl'lia%?n@iéﬁﬂﬁy FEREEoBEELEPN N MTP
t hat support s basic %S as as an extensi on

epraeariils @\wef:blymfrﬂdaw & §pP’é’§1]f3tFrFéi OGRRLPYyAPTHeaving
ayxbldarnedisol ay; APlsE deRl awlt e sSANdiNEoARES2886ing
using MIP to devices that support the auxiliary
digpl ay conmands over MIP. This will use the system
Rxyboe kMR 191 XRh 9 (bRl cate to the device. The
devitce W1 be responsible for translating the MIP
heesgethe ruxifldemt dipaiay (Cla@s giBeRsSi@mdePiect provides
y iddaroe di-SPLaYi HAass %XEQE\%H@] C@aﬂs d
%éﬁjﬁ%} %llyniﬁcl)&g%% v3r| ver Wwhi c]L runscon top of ® ©
sy st edmvpicev inded MIde d ranﬂe Pananawetss Hhate SniHethe
%H%ﬁéffveé qgégg?g f¢%y“éé%”%kb£ylﬁfbfﬂg%fB%U%EUGEe device.
rect auxilrary display APl having to
Rnnvdqmesgegvércsnmrﬁm dePicefiitgwingonmimiei €dedng
auxg?sfl%%gbspﬁay % a}sﬁggtrgﬁm obj e[é%gg?gvﬁggr modes:
securit 9pey Addaser i-ng device idr iopen hAces$ arede rhiemes
basedu%)%s‘a tgeéhggrgg’@r %d%heaagvpé/e ensﬁ#e' r&gltvggt aPi"ést
t he authorized users may set user information on
t he dianice. dﬁovedewwﬁ:brda/@pmmﬂn@fm apDluper at any
fil tegi , the class extension object supports three
types of ‘device user nodes: (Open Access - a device in
open actessragderaalUsewns - usedsvias iimt énheragiite tyrer mode
devi Cor 1THen ! LEEL ALY AR IRYECE ety 18 aLEAG o1
conmands fOr “any user at any teractive User -
a devis iof rthbemacmlwnmw wdeerw I ITl'!ch@rlwmfeFamctS
W th ehve cceurr§ng| %%}f’aecec%%%{ﬂgﬁ?ysﬁg é} GefBbMer
conmput er sys The driver rejec evi river
i nt erflace td:x@rmandsmf crctane user . ot her

Fixed User - a device in fixed user mode only

interacts with a single designated fixed user. The
driver rejects device driver interface commands £rom
the current active user (or any other user) if they are
not the designated fixed user of the device. Either
the device or the PC may designate the fixed user of
the device, and the fixed user may change at any time.
[0043] The auxiliary display class extension object filters
the device driver interface commands by taking the certain
(example) steps when a device driver interface command is
issued. The steps that are taken depend on the response
that is returned when the driver queries the device for its
user mode. For the open access user mode, the device driver

interface command is let through.
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than the current active user. Fixed User - a device in
fixed user node only interacts with a single

walemrgerased fixed user. The driver rejects devPCBEUS2006/033820

driver interface commands fromthe current active user

¥ ﬂny:@taﬁ‘é WRBY holiE 1deyhR dnehtbhectiosd gndleedriver
I Xxed user of the deV|ce. Ei t her the device or the PC

fels des §ARt dsemerFikd® uetr the e v ilBESTRETThatser

fheed, el FRY GHaNGS aheab¥nkbl®. of Ad3halhecomputer
auxil'tary display class extension object filters the

AVt 0 (ditihee AriHeBrIece tEGmTARIRE Hihe eilddPonBr eestsiand
fexapla) shapsriberha ddey cerdriyersigy erbacgusomand
I's issued. The stegi that are taken depend on the
desponsirivest 1nserEaqn mePmaRenis hetd rilyenoguePF e e

gﬁglég%Qéﬂa LtSpusetedde. For the open access user
node, the device driver interface command is |et

ﬁh@@ﬁthFOOMﬂJuaqT miedeyser Fiverfe Useri nshea@river queries
!:ﬁé i ARldeY Gorl bfie déi]y e 3ekS ch?feﬁ Ridmieeu USE¥ | D}a0f1s0
e current interactive user (defined as the user on
ghes COrs AI1® of the ealilinsopparess systha)driveReCarPPIERs
g8t Ssie %#a g% the fﬁi 109 BEASES St tdNeduky oLy
conpares t the SIDs are equal, the device
tnteefadenteomracd E@Mcthr@ugbt @hbmgirﬁe Ghge FRAINBRNYE hies
%E is blocked. [0045] If the user node is Fixed
er, the driver queries the device for the SID of the
€04 @ht Wiltli vespestr toandrakser gt inge spfrofendnd, the
gﬁgé,%n%@n%Q%is bbﬂrggt déﬂ esCQHgé“&ﬁﬁ hi%e%J tg%gs |‘f

are equa t he eVI ce river interfac
spamaiikd Y en Bhthm@ﬁzedndagrwtbeomm@ Wemekhd (pyxiliary
QL o6Kesl o nt%%ﬁl pUhLD ISGPRRG! A8 DEETHSLT STHL BO%ice. To
en r Xt ensi on jeCt ensures tnhat
ohiy erskr ssetoniihgs scpmmmse@gby BroceRshciategsgsarially

thr the x 0 I
run$ %%H'a?é gEbFle % ndgéﬁ éyeﬁ_égégém g? a
penmis51¢manpmesdngsarpndtgsatnhatfegssﬂK1abB?strY- This

process mPnitors the system for events, including PnP device

add, logon or logoff of a new user, and fast user switching
events. When any one of these events occurs, the monitor
process notifies the driver that a user information update
is to occur. At this time, the class extension object
impersonates the monitor process, reads the user
information, and applies that information on the device. 1In
one implementation, user information may be written and read
from the registry through the permission manager 444.

[0047] When the user makes changes to settings in the CPL,
the CPL calls into the driver and passes in the user data.
Before making calls into the implemented callbacks, the
class exten81on object verifies the passed-in user data

against the user data contained in the reglstry
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wabiog/oprrazess nonitors the systemfor events,

runs all the time on the main conputer system) has
perm ssion to read user information fromthe registry.
PO USZ0610B3820
PnP device add, |ogon or logoff of a new user, and
LRSI Shyraih 65k Ngve pREBDs Wien any one of these
EVENTS occurs, the nmonitor process notifies the driver
imeséilowﬁféassﬂﬁ‘@?%’tqrbﬂnﬁﬁé #@%is to occur. At this
fdad tﬂ?d Aer®XheRgh R QRiel¢l BRSkBQNat es the
rmnltor cess, reads the user information, and
@maa@ﬂmaencﬁﬁ bramtinstasaet o i cdasenwahbin
& €1 . A QLIREL ORGP B JWal
iﬁg{l %%%%hgp?‘g%?stry th%ough t he pepmas& otri@ﬁ%aﬁgéj
Adinter] @04 FheWientatee four thakbsiehages thesBlPF Ver
£ 4 N6 Blen ENECF L, £ AR olhont Nt vRAAPESHPS
he user ore |ng calls 1nto the
pmmgemm@d IOGTLba@@ Jreh&ispaskeredensilonoobpetee driver
asse eToFz1 e ta
con Jz;':a%:ed T ? S $&%e$%%EXA%%€% II\WE%%R%%SP,%%%MQ@
METHERS S Si deShpwiZﬂ@Sls Em@wslr@nvwd@?sf abeuldozgyister an
d har 0 h i ance
PR B v TR NS ER P R e AR Y eLnmagee
I]E’htpmhlztea(dkl—lardware .. OnPrepareHardware ( ) and
ret al in o nme of
RBERE hTEad RO Frr R AR e Bt Bl
har dvmrrﬂcd mmdop51@9©mmmgewmm®ﬁls and br eaki ng
0 L nt o deyi r rf (o] I :
e R e e S RS
tneleq:ﬂermbemcthasdmarebmtd@msl shuui@llxre&ﬁ dther camss
{: Sho wx i ver _object with this interface by calling
Tze f }1 HRESULT Initialize (IUnknown*
V\df Demmlﬂ’rkﬁfoﬂn;tiéhkm)m* pSi deShovarl ver Unknown)

(G00R 7 R0 s, 0d S M, i

éhaSﬁeIBQSE&Shmg'tefeu&nnes the class extension may have.

HRESULT OnProcessIoControl (IWDFIoQueue* pQueue,
IWDFIoRequest* pRequest, ULONG ControlCode, SIZE_T
InputBufferSizeInBytes, SIZE_ T
outputBufferSizeInBytes)
[0051] This method accepts forwarded WPD based IOCTLs.
Clients should register an object that implements the
ISideShowDriver interface by calling Initialize() before
calling this method. Valid IOCTLs that may be passed into
this method include the IOCTLs generated by the auxiliary
display platform. Should the independent hardware vendor
wish to pass custom WPD IOCTLs into this method, they are to
implement handler code in the

ISideShowDriver: :OnProcessWpdMessage () . Clients should
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HRESULT UninitializeO [0050] This method unregisters
the class extension object and rel eases any references

w0 b@70tHass ext ensi on may have. HRESULT PCT/US2006/033820

OnProcessl oControl (1WDFI oQueue* pQueue,

S DE@%&@ﬂ,’ O t ¥ fferde widh ZEod
{:%%E?qu%r %I (z)el nByt es aSI ZE_TQD@ 4 wiBhZhat be
completme for Shial P8yt es) . [0051] This method accepts
foryahdes MPD based-#LXTLs. Cients should register an
object that inplenments the |SideShowDriver interface
590520 | Thy Isidesdiawpgivey beffaceartFi RESEhPS g hod.
Y§!Lciiéjsdﬂo%—ﬁla§ﬁgc_rénmn hepassed LRtQuddicomRhiedon the
I nc e the enerated by the auxiliary display
peut¢r mI Sgldsﬁhéwphév¢md@p@@déﬁfeﬁhﬁmde Gt @B Gk s‘hhat
ggl l%lasttgﬁh}{\ﬂf%ﬁé@ﬁmdﬁa@shménmrhQci,astsh%xaaﬁﬁe

enment handl er code in the |ISideShowDri ver

. IntaRrbiass spinEs s affee (1ndepegdpaht BasHmucd vemerst &St he

L { - 3S. K4 be conpl et ed
% Py o I%P %Aé%ombrr%?\l)/&gﬁgl %tlé%]?%:};ee[oow] The

I S| de@ﬁﬁm @Gﬁetﬁum@a@@ars(ski@éduwr it HFCWSTR

| Si dggggygg jon obj ect to execute conmands on
t he vice ?@Egﬁ%ﬁ%v\ﬂl ver is an unregi stered COM
dbpe3l Uhed ts trigpltibed devichelSitdeSHOWORRS SEQ@R st -on

class yia fhe h”?&iﬁéé?%gﬁb@% e i{%q endentne new

har dwar e vendor Ts respon 'e for rnplementing this
i nt er¢@centHRESYULT OnSet Current User (SI D* user, LPCWSTR

pwszFy i 0 t Vi
PR LIRS A00RRL) LE S0 oLy e Ry iy
I dent hdimags- rtelaelabéw SBET GIHMAUSET . pwszFrei ndl yNane [in]

name. ™ @éﬁﬁ’@&%@%ﬁ%ﬁ%‘ﬁgﬂ%’w?é Hhasen)

[0054] This method allows clients to ask the device for the

current designated user of the device.
ppuser [out] A pointer to an address that upon return
will contain the SID of the current designated user of
the device. The caller should free the SID by calling
FreeSid() .
HRESULT OnSetTime (SID* user, FILETIME time)
[0055] Used to set the current time on the device.
user [in] A pointer to a SID that indicates the owner
of the calling process.
time [in] A FILETIME that is the current time.
HRESULT OnSetShortDateFormat (SID* user, LPCWSTR
pwszDateFormat)
[0056] Used to set the date format of the device to short,
and to indicate what that format is.
user [in] A pointer to a SID that indicates the owner

of the calling process.
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[0054] This nmethod allows clients to ask the device
for the current designated user of the device. ppuser

WO omvp2784Ppoi nter to an address that upon ret urPCTE1006/033820

contain the SID of the current designated user of the

devi ¢gs PheeB@dAr shoul d free the SID by calling
FreeSidO . HRESULT OnSetTine (SID* user, FILETI ME

ti rre)HR[E'@EJQE] OIE%@H—‘Q“@%@?FPH‘@‘E‘%U?% H5EF e LB TR

devi ¢Rysz88€LFbIMHE)A pointer to a SI D that indicates
t he owner of the cal ling process. tine g#gJ A FI LETI ME
FHRRT]] sUse teuseénERe | fate HRESBETOBN SRt SIrSaterdPhaAL

4 @5 USAE ca LEGUBRR thwez Bat-ekerrat ) [ 0056] Used to set
the date format of the device to short, an

i ndi ctex kel A Heeinterme PsSIRSERRY H‘?‘FlﬂaBSF n'f]é‘? B eF

SID td*ptthlengégg_ru? ghe@uner of the calling
process. pwszDat eFormat [in] HRESULT

OnSetivsrgBacBroraat [iM8l D* user, LPCWSTR
pwszgﬁé %%&nakéeiéﬁggngH%@grﬁQt§§5D4Iﬁ%eQatEPtﬁéﬁ@t of

t he Ice to long, and to indicate what that fornat
is . R}\Sﬁé’{Tl[ﬂﬁﬁPrm@@ol nter to a SID that indicates the

L Ofisd 16 S A REePEORESFornRS 2PaL REQI R il short,
SULT OnSet Short Ti meFor mat (SI D* user, LPCWSTR

Pl AT rieRdeate) vigoSgletufedmed st t he time format of
the qfélércql ﬁ?) ﬁhﬁcﬁnte@n@ot Q kifi gade whalathat chordmter

is. user A ‘pointer to a SID that indicates the
O\Anerofofthtehéaééwﬁir@r%%@ess pwszTi neFormat [in] A

Str'rE%éé%ﬂhe@thg@tﬁﬁlt@?s&&gﬁgféﬁéguindicates the time
format.
HRESULT OnSetLongTimeFormat (SID* user, LPCWSTR
pwszTimeFormat)
[0059] Used to set the time format of the device to long,
and to indicate what that time format is.
user [in] A pointer to a SID that indicates the owner
of the calling process.
pwszTimeFormat [in] A string that indicates the time ’
format.
HRESULT OnSetLanguage (SID* user, LANGID 1lid)
[0060] This method tells the device what the current
language for the given device user pair is.
user [in] A pointer to a SID that indicates the owner
of the calling process.
1id [in] A LANGID that is the current language for the

gspecified user.
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HRESULT OnSet LongTi meFor mat (SI D* user, LPCWSTR pws
zTimeFormat ) [0059] Used to set the tinme format of

wo b@7gemixe to | ong, and to indicate what thatPE€T/D82006/033820

format is . user [in] A pointer to a SID that

I ndi BUPSEy e FiRawa AL VLAY JH QRREBTR
pvvsz%ﬁ-‘trre g:lhrrg{l [| n]vAestlrl ng that indicat esTRt he tine

f or mapwsZMRESWPT) OnSet Language( SI D* user, LANG D |id)
[9080] &fﬁ &@%M Pe@leh Sv HE e Vieee 1 What 1 £ D AU by the

Ianguage e given device user pair is . user [in]
@mmtf@rrntwar& SID that indicates the owner of the

cal | :P;g,ﬂ@%%?_gn g1 'P[‘]pda‘nllzé‘yqp a( h:s‘?:.tdé $thhagCHRd€Nipon

| ang e for the specified user.
mGetltaémrme Wil Ana el tde éepm@rwm vefsrpalion.

[ 006 RE s %ﬁb??%&f&éﬂn%t‘b%%n‘cg?mﬁﬁéhfﬁ ripior mati on

for t evice frrnware. ppwszVersion [out] A pointer
to a Wﬂmimlrutﬁg PHeRDUdmdpetnE®) wi | | contain the

R e R e e
BVERDYt ssErigp et d8vi@962] This nethod retrieves the
endpal s (03 A3L8: SUAPAU & shy LhG: dfKditRestBAE bl

A pointer cates e owner of
cal | iofy threocedd inggbnatpesisnt s [out] A pointer to an

T e
by cathd ngur€o Task beapoiee o suppHRESULTY the device.
\}t@/ Ca%abl FI t%gsbeg @R@EREY@* I'iee\{'lt by calling
CoTaskMemFree()
HRESULT OnGetDeviceCapabilities (PROPERTYKEY* pKey,
PROPVARIANT* pvValue)
[0063] This method is used by the API to determine the
capabilities of the device (i.e. screen resolution, color
depth, etc.)
pKey [in] A pointer to a PROPERTYKEY that identifies
the device capability to query.
pvValue [out] A pointer to a PROPVARIANT that upon
return will contain the value for the corresponding
capability.
HRESULT OnGetPreEnabledApplications (APPLICATION ID**
ppguidipps)
[0064] This method is used by the CPL to determine what the
default set of applications that should be enabled on first
run are. This method will be called upon device
installation.
ppguidApps [out] A pointer to an array of
APPLICATION_ ID that upon return will contain the app
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[0063] This nmethod is used by the APl to determ ne the
capabilities of the device (i.e. screen resolution,

wa@oeioen2dept h, etc.) pKey [in] A pointer to a PCT/US2006/033820

PROPERTYKEY that identifies the device capability to
quer yaspyYatue dotdditAsRel Bt edpds. a TRBOBYABLANTs t hat

upon return will contain the value for the

cor r E§FBRBF HEL e afribi fHeey nIHRES {2y of GUIDs with a call
OnCetelRr @g@ggmg@@pgé ﬁatl ons (APPLI CATI ON_I D**

ppgui dAp 5006 is method is used by the CPL to

det erHﬂﬁEﬁéTL% rigfoatiensetDbrusgipl COHETons t hat
shoulgd he r8R2POR dr o Hayrsl eyﬂs@rzeamﬂeumn@bhgﬁlna@éﬂm
be call ed upon device installation. l\%p gui dAppsS out] A
poi ntL&CHEERaNs alfareg, FWORPPRPLIY ONFANST IBé(ffEL*JpE]ﬁ Feg]iraen.
W 1T eRbabprhhge ARRL d%y@&*tﬁﬁaéﬂ@waonsebweﬁnapps :

The client I's responsible fof freeing the array of

GU DsbiNedhualcan] QNI BITRKERFFel (Icon, HRESRRT
OnAdQ%g %%%gn(ﬂ D user, CONST PAPPLI CATION_ID
pAppl ENDPOl NT _|I D pEndPoi nt, LPCWSTR wszNane,
DWACGHD p’bﬂlls:ynet@@ﬂSISBWEi liisztéllegQPLséﬁ SIBMORD an

%%@F%%%%’Enfogsﬁg? Sdlo %ﬁﬁ%‘g\%c%%) Foog%] Thi s

met ho:dselrs [msédAb}inrﬁlae@IQ poSERaptat dmddspresathe s
use ttljg gggglgl}ﬁ&&%@' on the device. user [in] A
0 a

poi nter i ndicates the owner of the
cal | ipfgppddodens. A gl ite] a AP HIASIONg 18 that

APPLLGATILONG D Ll | ndIgates . ho. annlidtatlant nbtne

r egi stere e given user. wszNa
[in] d&viPEeWSTR thatgiwn eekri endly nanme of the

wszName [in] A LPCWSTR that is the friendly name of the
application that the device may use for display
purposes.

policy [in] A DWORD that indicates the cache policy to
be used by the device for the app. Policy may be a
value such as:

KeepOldest

KeepFrequentlyAccessed

KeepRecentlyAccessed

pbLargeIcon [in] An array of bytes that is the large
icon image associated with the app.

cblargeIcon [in] The count of bytes of the large icon
data pointed to by pbLargelIcon.

pbSmallIcon [in] An array of byte that is the small
icon image associlated with the app.

cbSmallIcon [in] The count of bytes of the small icon

data pointed to by pbSmallIcon.
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application that the device may use for display
purposes . policy [in] A DWORD that indicates the

weamhepad i cy to be used by the device for theP@ppPS2006/033820

Policy may be a value such as : Keepd dest

Keepﬁh%gﬁﬁ@témﬁgl Eegef%%eaﬁd*y/c\%w@@h«ST

pbLar gel con nj array of bytes that is the large
i con Wgé%ﬁ%@ﬁh@ ®PRELEh t he app. cbLargel con [in]

Tdb%ﬁoufﬁlﬁoﬁneQﬁkaslgfuéé@ dAge bepnslaiipaientad to
bLargel con. pbSmalllcon [in] An array of byte that

amﬂtﬂm@tsnal for e ispegafasdoeser e WhehdEHecapp.

cbSmal | t
datg%ﬁgFﬁte%{Iﬁﬂ%égﬁ%é%gggl?g%ﬁ§¥$§§§ Qhat Ber 888t he | GRfRr

CnRemﬁvehppbabkungnH?QCEBSusgr CONST PAPPLICATION I D
pApp%ﬁ%p&goggi ED Pogol ntﬁﬁﬁiﬂEAkaﬁ EBLt$Qbe

di sa or the specified TUser on the
devi oemoueéefrc[xn rﬁheA m1neefor othe spBcifaedi naeEat es

t he f
oot oSSR AR R st AR b v proore
devi d\E)'IfIGIICA'InEOIS s puTirdtdd igebi on HRESULETIME £ tEXPlrat ion,

e

ft EmeIatalgem, , DUCKIVRERmpwe2Tit | e, LPOWSTR pwszMessage,

T B pr DWORD g 67] Sends a
01 C%TI 6h 16t g%lﬁev I Ce. t%),&prﬁ% g)sf[“g A pointer to a
GUI D garatrdi §ithen appirtebrf 6o ahEGID tihetnasi theagbpnld sfor

to be,sent . nobifi£atiantd,biph # NHFI CATI OID that
notlflcatlonId [in] A NOTIFICATION_ID that is the
notification id.
ftExpiration [in] A FILETIME that is the time at which
the notification expires and should be removed from
view on the device.
pwszTitle [in] A string that is the text of the title
of the notification.
pwszMessage [in] A string that is the text of the
notification message.
pbImage [in] An array of bytes that is the image
associated with the notification.
cbImage [in] The count of bytes of the image, pblImage.
HRESULT OnRemoveNotification (CONST PAPPLICATION_ID
pAppId, NOTIFICATION_ID notificationId)

[0068] This method removes an active notification from the

device. '
pAppId [in] A pointer to an APPLICATION_ID that is the

app Id of the notification to be removed.
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ftExpiration [in] A FILETIME that is the tinme at which
the notification expires and should be renoved from

W@ 2@#021143 he device . pwszTitle [in] A string PCEHUS1086/033820

the text of the title of the notification. pwszMessage
[in] n%t§%£%$91$£¥3 ﬂfi]tﬂeDW§%ﬂ Hart he Eﬁ&'ﬁb@fﬂidﬁtlon
message mage [in] An array of bytes that is the
[ rragedassom ated with the notification. cblnage [in]
The cQuRfsaf ?Mr@&rémmtselfmoﬁmc@@@ pERESHAAIT TON_ 1D
OnRenoveNoti fication (CONST PAPPLI CATI ON_I D pAppl d,
NOTI BREATHEON | D not i f| cationl d) [0068] This net hod
f@dﬁ%‘iesf@{ﬁ aeling® DOhbfdEalinonokE oMk D de Ve an
pAppl d A pointer to an APPLICATION ID that is the
ap;{iﬂlqaltobnt feomothd ideaticén to be renpved. not
ific i Q] HWERDt hat |
HRESHET 8 nggeﬁ&’[ Kot Fe cgtﬁl %ﬁﬁ%ﬁ(&eﬂw bl 84t OfhdSbates
PAPPItHEATPOMNC | &t bappiat) whooB 931 Thiat ifdchsdorenpyest e
notld{ %]tvl §ns for an application fromthe device.

in

pApl poi nter to an APPLI CATION I D t hat

i Edl l(ImEks:ULtTh@nag@qf@ﬂmntdﬁ?ONQT WP RIAL GHTITONQ £ Pf PRRR T Dns
shou

e %S%p#ﬂ?% %@%%8%5%%% ¢EREHcenc1a,

pRend?e]I\m‘ﬂ BYTEONTIENER. | DWOBAt ehP4te) CONST BYTE* pDat a,
R T
&;EtPLICATI(]\I" Dthat is the app Id of the app for which
:geaﬁv ol I S a S]?(?}J{r?:te%dtopgsnzgﬁgﬂéA%I[dNn]IDAtﬂgt n£§rthe
app Id of the app for which the content is associated.
pRendererId [in] A pointer to an ENDPOINT_ID that is
the renderer Id for which the content is associated.
contented [in] The content id of the content to add.
pbData [in] An array of bytes that is the content to be
added to the app.
cbData [in] The count of bytes of the data.
HRESULT OnRemoveContent (CONST PAPPLICATION_ID pAppld,
CONST GUID pRenderId)
[0071] This method removes content from the device for the
given app.
pAppId [in] A pointer to an APPLICATION_ID of the
application for which the content is to be removed.
pRendererId [in] A pointer to a GUID that is the
renderer Id for which the content is associated.
HRESULT OnRemoveAllContent (CONST PAPPLICATION_ID
pAppId, CONST PENDPOINT ID pRendererId)
[0072] Removes all content for an application from the

device.
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the renderer Id for which the content is associ at ed,
contented [in] The content id of the content to add.

w@bdanzr7ii n] An array of bytes that is the conP@nuUS1006/033820

be added to the app. cbData [in] The count of bytes of

t he IdH$E§PLi'ﬁ%&%ﬁ@&VQSDaﬁemmpmﬂaﬂﬂibm ID that is the
PAPPLI TI ON | D pAp CONST GU D RendeFld% [0071]
Thi s 3Rt Hé‘dofeﬁ’ﬁQe%PR:oFrﬂreWPlF}Foﬁjrjt H&Htc¥itdrPehe

gi ven.<iRreq . PAPPl d [in] A pointer to an APPLI CATI ON_I D
of the appllcatlon for which the content is to be

r enoRRENGEReRdEr EFPY F iBFLASHoF At BNPROTNDLBP: gt s

t he repdereickd.f o yhigh tharerntentnd S-as%eai at ed.
HRESULT OnReroveAl I Content ( CONST PAPPLI CATION I D

pApp| HFRESCONSPrPERPG NrathoprEReted | d)iqlogreptREHdVes

al | captentof oian aomld Gbroprieemide device . pAppl d
[in] Apointér to an APPLI CATION ID that is the app

[B0BF] t Herppgrden dRiieR-apreormtemetwl L Fabkorenoved .

pRenderer Id i Al pAi RO af 81BNCIENDRANERst BAE bwner
the renderer I d of the content to be renoved. HRESULT

OnSetMottitfsi catildngBEedtER(- [in] const SID* pUserSid,
[in] f&gﬁﬂébﬁgc%lﬁhS§W§§h?4%aEOQZ§1c§ygpn@§§ﬁﬁ1flcatlons

devi ce-generated notifications. user [in] A pointer to
a Sl Phdvad bediseapesss¢k kowitBe 8€VieR- cal | i ng process.

fl SElfkg%ﬁb Kl %D%@eei%é&%dlggtﬁatﬁéeff ﬂ@mfobaéaeons

shou e suppressed evi ce. HR
On De Vi@ usGo AHPEI OB@HID’—'SMS ORSAPPEF d@@iﬁiaf%@aé@@?de '

| VDF %@%&yuﬁ%ﬁﬁéﬁzzeliln%'@egonéf@é Gode, SIZEJT

| nput el nByt es
Qut p@@ﬁf@l@lfgéﬁmlﬁ@%ztes)

[0074] This method is fall-back handler that is called in
response to an unknown WPD IOCTL. This method gives the
independent hardware vendor the opportunity to extend the
device driver interface and implement their own WPD IOCTL in
the same context as the other interface methods. The
independent hardware vendor is responsible for validation
and security checks on the passed-in data. The intent of
the method is provide a mechanism to extend rather than
bypass the device driver interface.
HRESULT OnCGetDeviceName ({out, string] LPWSTR*
ppwszName)
[0075] This method is used to retrieve the name of the
device for display purposes in the Device Manager.
HRESULT OnGetDeviceManufacturer ([out, string] LPWSTR*
ppwszManufacturer)
[0076] This method is used to retrieve the name of the
device manufacturer for display purposes in the Device

Manager.
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[0074] This nethod is fall-back handler that is called

in response to an unknown WPD | OCTL. This nmethod gives
wao b@7iemiependent har dware vendor the opport uni PGI/US2006/033820

extend the device driver interface and inplenent their

MPOd QGH penrthei spnBprdtiaxkdasmédie o hele driver

Interface nmethods . The independent hardware vendor s
pedp difs Bt eat BPT VI dateBR1Rd e RATSY IEnEEREPHICR He 2
éaﬁaerﬁsnﬂ RidalR cHd&H RNt Nt ddwndey hadti shpr pyddaia

mechani smto extend rather than bypass the device
PR valr] eictit épf heeed IRESUCPI Rt DeviTBENSHBSE[ BHEension
§b¥d A9k LEVEL 1£’PV§Z§¥@§%LoEQOZ§]maHHI§ Jmgkbedrbs used
to retrieve the nane the device for dlsplay
bog posle FPPnobhec Ry C@Waﬁlage be qpipigiyzpd by replacing the
( P in
N e N L S Pt o e e
femcrtue:me eRshaage @cﬁmsh@oaévaées n%tﬁﬁJfré?ﬁU@Fé@Sﬁoﬁor speed.
di spl ay purposes in the Device Manager .[0077] As can
be readily appreciated, nost of the driver code is not
al gorithmintensive. A possible exception is a
mechanismw thin the driver that deduces what the
| ogi cal WPD object is based on an object ID. The cl ass
ext ensi on obj ect uses regul ar expressions to match
object IDs to |ogical WPD objects. This nmay be
optim zed by replacing the regular expressions with a
nore sinplistic string parsing function, although
doing so trades off robustness for speed. WHAT I S
CLAIMED IS: 1 . In a conputing environnent, a method
conprising: providing an interface set conprising at
| east one interface, the interface set being
i npl emented by an auxiliary display device driver to
couple the driver to an auxiliary display platform
and calling into the auxiliary display device driver
via the interface set, including making calls
corresponding to
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conmands received fromthe auxiliary display platform
2 . The nethod of claim1 further conprising,

w0 e@7m2EM3 ng an i npl enent ed devi ce driver i ntePEHUS2006/033820
object with an auxiliary display driver class
wdensy eiaghikscts: 3 . The method of claim1 wherein
calling into the auxil,ar d|52%3ﬁ? evjce driver via

The iTR ér CREBUEERI BIIP nEo FGRI R Phe

aux'|§ﬁ3€ﬁdghipéﬁylﬂﬂéﬂﬁawéwbétacémﬁﬁﬁﬁihge&teméh@ﬂ one
he met hod of cl aim 3 wherein anglllary

éﬁﬂ@ﬂFQjeVPEelﬂF¢Kﬁﬂcq $ehobedd | HRL e SHodE AP ver

L8 AMEMORK 913p0a{ Wd e GRARELSESJoulH @Rk atitgr tHe an
cl ass extension object as a helper object in the user

el v 6 spLa gfonq; apfe method of claim 3

furt hef1 160RPE hebNehe AREANNRRY 8YSHLa A ibeoB i ber via
auxiliary display device driver via the interface, set
Blrel iHenfagss sekt ehaG oKligs] Baking nepds sorgesponding to

8&%&&9&&@&%@&6@%@ rB‘HH %&h@maw &:’fgepl%g&x ghaewm
di splay platform . The net hod laim 3 further

éonprThﬁlﬂﬁthsérP€r¢ﬁ§ﬂf‘§e§HFFP9rc?@ﬂﬂé$ﬁﬁQ§ 't heIEpheEing

QétfmﬁﬂéMéﬂ%%heaévﬁaé RN 4 QF PEDELSShiect wikA &n
onputing environment having a main conputer system

amﬂa#ﬁl@uﬁllsipéﬁy dF spmyrlaedi esters ks eCénpri si ng:
an auﬁﬂé'ﬂ@Eﬁoﬁ'égléW%iylQIE@%@EEHaéafﬁfﬂﬁ degodaha

directed towards the auxiliary display device fromone
svxhbrarmpispéari vt girdivsraniaukhe i atprdrspl a5t
Cor}:;flesegl %ﬁ‘l‘ﬂﬂhh?&t{%%l\ﬁﬁ thBeadal A AR ALY hgesiat form

espon |ng Information to the auxiliarydi splay
vewizechdsm gxtennsporeliemt i nterface set inpl emented

Qy thﬁj@%tho@lr degfﬂn@ﬁ %\é'rggndéu}\’ﬁflar%nq{l% @..Ia S@evice

ext ensi on obj ect that communi cates with the auxiliary
drsptayisidpsteddinverusam mode ARivef af@mgaorky hang| ass

exLens) oL i 86 g C oM i ulad i AgPERE ESE LOWIRRAS ion object

as a helper object in the user mode driver framework.

5. The method of claim 3 further comprising, obtaining

event data from the auxiliary display device driver via the

interface set and the class extension object, and passing

corresponding event information to the auxiliary display

platform. ‘

6. The method of claim 3 further comprising, performing

security checks via the class extension object and a monitor

process.

7. In a computing environment having a main computer

system and an auxiliary display device, a system comprisging:
an auxiliary display platform that provides data

directed towards the auxiliary display device from one or

more application programs;

28



10

15

20

25

30

received as data fromthe auxiliary display platform
and to call back to the auxiliary display device
waledovez77¥3 a the interface with correspondi ng detEpS006/033820
providing as the corresponding information to the
auxi lat, %ﬂp@%@mﬁ%&@%a&v%é her tveanSRAEt rec8iveshtie
systemo aim7 wheréin the commands received as
Wirea Aco proHeda I LESPORASRY AP INIATI LM EBPRE RFxiliary
{b?“ﬂ y/ d%l&EBHtv{é/th%%@bBQl: conmmands, and wherein the
class “extensi on obj ect receives the I/O control .
comamd$ nErsARehes uITPLERG R HPS phay- e fiEe LdrT Y e 1SR 1Y
agﬁldengﬁrlfvgge sgh. interprets the 1/0 control
conmands, and ca I's back to the auxili ary displa
deV| @e cdeiseepxbersidre dieekf ket VGFQW%IC@%EOHH’FIHQ‘ZM
rg;”%ﬂ gg&%%gm@m%&wm rQle GonRRRdse fet, Hhe
system fcC rther conprising a nonitor
plavesstansérni obl¢rt claaddgexedns? a¥ asisjsec Fommands
OIUA £ ALLH LT B LR ORI 5 BEPCEES 1
gecurlt tg’heg% o]r'”w&{?he cormanéls fecel vlegl gga%%g% aFIz')dmtO
t?nbl skmqld itar yhei spkalipivatiephey 1¢evickhelrdystelidf the
claim_7 wherei r nd sLQn
e L B e R ang b@ee
?o:s:pés‘agondslnat édfbrpaaign tplth¥heusiktam obsp avnfgvice
urt her Isk.ng an auxiliary display bitmap
It %r%lr}%y t%%g;%lb %e systemof claim?7 wherein the
Bnt erTIa&:esysrt@mudéSCh@rams7 fuerpiovii repreverE daraivedms
auxi | i dav lsas
Eéns:'focg]rh to ] ec%‘ 'SLE{LQXSF acﬁpﬁggt %%%{gé?%en%&@gﬁ r gsgg%%? n/g
euemt i fﬁ/@)nu:bn@nd ocorerasxi Pher yhelisigl &jepicaetar m
ext?n%be S %”‘chélé%gnﬁﬁéWEZBGFBnE£6i'dHﬂ%aE@%ef§§$ the
Nl est aninterface havi ng east one of : nmeans
ﬁax;l:eﬁtrj)stdlemprlgyt Hevaexidiixey diisptly debnfecsr Feer
t cl.ass t nd f
T e R R T A e e Rl
dﬁkﬂbiafy)dﬂs@lebaﬂsv1ce driver via the 1nterface with

corresponding data translated from the I/0 control commands.
9. The system of claim 7 further comprising a monitor
process, wherein the class extension object communicates
with the monitor process to perform security checks on the
commandg received as data from the auxiliary display
platform.

10. The system of claim 7 wherein the interface and class
extension object are provided in at least one auxiliary
display-related library.

11. The system of claim 7 further comprising an auxiliary
display bitmap library.

12. The system of claim 7 wherein the interface includes
means for providing event data from the auxiliary display

device driver to the class extension object, to facilitate
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extension object. 14 . The systemof claim7 wherein
the interface set includes an interface that is used

wa eocozase devi ce event data for conmuni cati ngPET/U820061€33820

auxiliary display device driver to the auxiliary
SRlA%gPLatE S8 5Bn @ivant henddirertfiage tbnehedesxatiary
east one of: neans for constructing a content mssing

GaleypaéReEorreans for constructing an application

Y entry, MedBBeh 06 REIQUIndiTNgnERE Of rild Qhtabedbeassur r ent

user, and nmeans for requesting information about a

tnglusies asetntasfaceTiavipet 8 b2 &% PEwhepars it

+ fggé§9ﬁgsgﬁe|£ﬁ*i¥¥§%ya@ibﬁiéwf&ﬁﬁid@h@&ib@r“ﬁﬁ@htﬂhe

execute conmands on thé device, wherein the interface

¢ uges eneipragh] ette B0 maeRnst 9o fEdREAdPei Agnmands

L SP % QGQEE“E%ﬁféﬂﬁ%yoﬁewge auXi-bdar §hePbeyss
evi ce, neans fot setting systeminformation on the
exbeddsiany odijepray device, neans for providing security

§ pf orgpat isggtgin Fﬁ.iir{]@ Rhesess  theaRt h@hce set

det erm ni ng capa ties of the auxiliary display
teviwkes Apanstevfaendbiangsapped cbr i BiRsteo IPUACBNSTHRE
gé.l%% |4 qr )éogllmﬁﬁhgé%ﬂ?%'ﬁ%m RRaNSuf o1 88N HiRG18y device
notification to the auxiliary device, 'means for
defroni iy ahel eusilbmey nbtspfley aplavt dromwieg eaoxFheary

IOVl ELMANT AL Sendldid 2AR! bealadlhd St edncPPhoiing a
t6-thHe QuxiTiary device, neans for upl oadi ng software
cotleerito migsiog ehendepdaket  andaneafer fomstamering 2w

| east qne_set ' on-rek 50
T T T e R b L LY
conpetteuseex ceutiabéans sty wegbeasinghidpmyesion about a
in?qu?qug_perforn1steps, conprising: receiving a
E&rT*1y oian auxiliary display device driver, the cal
Lecl uthengyvateommiindlabh &t edetreipethorimyry ftascopetat i on

(ehRles, Lo anauxLblany, displany Lol aldd ¢ohiiants! bn
the device, wherein the interface includes at least one of:
means for controlling display characteristics on the
auxiliary display device, means for setting system
information on the auxiliary display device, means for
providing security information of a calling process, means
for determining capabilities of the auxiliary display
device, means for enabling applications to run on the
auxiliary display device, means for sending a notification
to the auxiliary device, means for removing at least one
notification from the auxiliary device, means for sending
application-related content to the auxiliary device, means
for uploading software code to run on the device, and means

for removing at least one set of application-related content

from the auxiliary device.
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format understood by the auxiliary display device

driver; and calling back the auxiliary display device
waleiovez77ws th the data . 17. The conputer - r eadabt’BUS2006/033820

medi um of claim 16 wherein the call is received from

dhe guxiliaroh Hesphaye dayd oo dahvial vbapecsiefdnetitable
.|nt§rfa9e set inplenented by the auxiliary display
idevriruet tonye rhighd WiEEr 1P AN teg PRRERYE HEE SR’ | i ary

éﬁ@@QLgy ggvice driver conprises returning the data via
a cal %.Ck regi stered via the defined interface set.
18. TheetvipmitdercallefHaB| & midiidiest eEERh 95\ Aeng

Jﬂﬂ%@er L ROMPU % S hgbh Ecdiifinal ebil 088d CONTSd S d¥hing
per ofn1ng security checCks related to the command. 109.
dihepesrpluoerreleddsblte pRdrwR bR 4ifP18Y havi ng

furt *&%gng?QP%e[ 1execyhahhg boeidHCtiheBSasea I S Gita

determning er a user may Iinteract with an
fapnialti angledssphdyortieliec ausi bidrie dEelpY aflyvHrse playrer
deyice driver based on user identification information
and a current operating node. 20. The
conputiingadath ehrediverldpry| &isaley @REREEEndFHesr with
%#%Qﬁﬁguoperating nmode nmay be changed to allow _
ifferent types of access to the device, and wherein
the der entroper-atdasgbiedueddn edheidd™ 6oneSHRin fhe
gingle %%gglgg&lefrcﬂn |t Lpke Usef s1:nRdey 8c0Pde doivex
current “device user that has dat'a on"thé device, and a
e tdedtinatll dwsenfroEs $eto luptemenind SIn§BPea BRI 1B a

%Jg s\,splt 1Ca(é/o g@%@ g% c?% :?]\éeeﬂ] QR b ehe T e auxilg 8e¥ikdigel ay
auxiliary display device driver comprises returning the data
via a call back registered via the defined interface set.
18. The computer-readable medium of claim 16 having further
computer-executable instructions comprising, performing
security checks related to the command.

19. The computer-readable medium of claim 16 having further
computer-executable instructions comprising, determining
whether a user may interact with an auxiliary display device
via the auxiliary display device driver based on user
identification information and a current operating mode.

20. The computer-readable medium of élaim 19 wherein the
current operating mode may be changed to allow different
types of access to the device, and wherein the current
operating mode corresponds to one of: a single user mode, a
multiple users mode, a mode for a current device user that
has data on the device, and a mode that allows access to a

current console user of a host computer system on which the

auxiliary display device driver runs.
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