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BACKGROUND OF THE INVENTION:

20 The IEEE 1394-1995 standard, "1394-1995 Standard For A High Performance
Serial Bus," is an international standard for implementing an inexpensive high-speed serial
bus architecture which supports both asynchronous and isochronous format data transfers.
Isochronous data transfers are real-time transfers which take place such that the time
intervals between significant instances have the same duration at both the transmitting and

25 receiving applications. Each packet of data transferred isochronously is transferred in its
own time period. An example of an ideal application for the transfer of data isochronously
would be from a video recorder to a television set. The video recorder records images and
sounds and saves the data in discrete chunks or packets. The video recorder then transfers
each packet, representing the image and sound recorded over a limited time period, during

30 that time period, for display by the television set. The IEEE 1394-1995 standard bus
architecture provides multiple channels for isochronous data transfer between applications.

A six bit channel number is broadcast with the data to ensure reception by the appropriate
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SYSt em difiGedinfent File YA ﬁmh‘é@?ﬂeﬂsxgﬁ"@&ﬁr and sound sydtSm{ ﬁ‘ﬁgre%%"%haed to
a conputer system a user nust |oad the printer P VEr Sof tware on the
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and | oad S’
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Il"Re E:gr%plﬁern%stem runs driving software specific to the particular device which
provides an interface to the user and allows the user to control and operate the device
through the computer system. This driving software is typically packaged with the device
and included on a floppy disk or CD-Rom. The driving software is then loaded into the

30 computer system by the user as part of the initialization procedure when the device is first
connected to the network or to the computer system directly. For example, when a printer

is first connected to a computer system. a user must load the printer driver software on the



system For devices configured for operation with conputer systens of

di fferent PpASYINE. such as MAC or PC based pl at f or RCT/Usfst1s5H%e
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25 the VCR. There is currently no manner to control the operation of the VCR through the
television. Current IEEE 1394-1995 technology also lacks a method to reliably determine
characteristics of a device at a specific node, including the type of device. its features and
capabilities and user interface information for representing the device and its features to the
user.

30 What is needed is a method for storing information within a device, about that
device, which can then be transmitted to other devices, either through a direct connection

or through a network. What is further needed is a method for retrieving such self-
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- 10 preferably enbedded within a ROMw thin the device and is read by

ot her devi ces coupl ed to the device for presenting a graphical user
i nterface through which the device can be renotely controlled by a
user. The web$eedescri bi ng i nformati on can al so i ncl ude an auIINE898/15529

from whi ch additional information about the device and upgrades are
automati cal | y obtained., This address is either an i nt ernet address
or poi nt‘if}SQrd)l%g infermation {iom pidgvige Aefippy formation pravided\hycibs devige Mt éss can
al so be It | f tion
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the deviBgluging e or mare .@%ﬁ%ﬁ&% thndriging softwaregyith the devicej b 5 platform
neugral |anguage such as Javalerr]. The graphical user interface is

presented on 20 a television, conputer or other appropriate systemfor
control | SUMMARY QF SHEEINVENTHONough the system The cont roI l'ing
system obtai n he sel f-descrjbing in tion fromeach evi ce
within the c f@)ﬁP‘é‘P‘P&hﬂ fogmatiogy iy l‘t‘%ﬁ |dﬁt”§f’@8 SORtRing J&f@@naémgr aphi cal
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t he user preSente a graphical orientation. Alternatively, a
t hr ee- di theristedinel reqeiprdesarctess itmse contrdle  Tbe selEdessribing inforpateeist ed with

oo e L 00 R A G e WO R ) ¢
t he devi gethafidvies %??E&ﬂtl%s é:\;aphlcal uRP ifMdick aklod V\%ﬁj '\Aihmhadﬁe device can be

ON OF THE DRA Fi gure
1 11 ust remasely gonealledrty & bser gdnpachfdnsqrubmgudfqn@anomme@ismmb&da angddregeo
Che" i npulPBUPBiE aofl TR g AR Re Wi S¥AALEeE AUBNEHARAC, 1OF Y

bl ock di apaingd. Ofl'h[s&dcﬁv&ﬁlﬁs ﬁmﬁp@mﬁﬂérﬁet\mdﬂfﬂsﬂ of Peinksi td&doﬁa’:lﬁiﬁr\&xthm a netwérk
F| ure 1. igure 3 illustrates a nenory qulOf t.he read-only

ry off dewdcesy éﬂ’éri\détfss can also berpodifipble: dlterpaively é@’eﬁ% $3¢hing on,
Imr;?rl)rdl ngnf§§1¥zjt1og%§s% d‘h {i'& drmr;% mﬂg for ae]nhanc1n§t the féaphﬁag g{;ﬁ" éﬁkeﬂféée Pr ates a
present lcmtmhhmg)rhc operation of the dev1ce through another system. This driving software is
written either in the native language of the device on which it is uploaded and executed or
in a platform neutral language such as Java™. The graphical user interface is presented on
20 a television, computer or other appropriate system for controlling multiple devices through
the system. The controlling system obtains the self-describing information from each
device within the configuration. The graphical user interface includes a graphical
representation of the devices and specific control features available to the user presented in
a graphical orientation. Alternatively, a three-dimensional representation of the device is
25 presented with controls represented on the device. If no controlling system is available. a
graphical user interface is controlled by an application within the device and presented on

an available display.



Figure 5 illustrates an exenplary configuration w ndow of the 1%aphi cal
user WO PHRRMY ace of the present invention. PCT/U§98(6928 6
illustrates a stream w ndow including two subpanes presented within the

| oot r aBBIEE DEHRIOR, O THI RS\ T 2 Vi deo ca * our ce
illustra _ = W wth a video camera as a source
device and a PigifRo] Giasketes @ neBrstk dBhfidTattorSinBlad#RVA ¢i@eo camera. a video _

Figure 8 illustrates an exanple of a stream w ndow havi n% a source device
and cassetfeuiecorgére agiomiputee vysters .and a television coupled Foggthee b9 the inpstoutpws an

al t er nat g[/@ugpane to be displayed within the stream w ndow. 20
Figure 1 ¥8t% at es an exenpl ary conputer system on which the graphical

users F b a@strafes aodk @a@8in dfIYERPA RBnipdnédIPWRRBthE ideo camera
DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT: A devi ce

accor di ngf Figurhé. present invention includes self-describing informtion 25

enbedded wi thin the .device which prefefrabl ont ai ns i nf.qr mat i.on .about the
devi ce, R R S R R R R R e e

gr aphi calembe@ifRaebf tel [2eseff inkBiftion, includingd@Wi-deScritifig UF6rndtiol. a gr aphi cal
user interface, The self-describing information also i ncl udes an

i nt ernet addr &égure AdHusireies# memPLy BaARPT 7 atadrordy memosp ofien ehemaevi ce, its

f eajqures, i is obtained. Alternatively, the

sel #d_‘desgﬁbﬁ&%&nﬁﬁf%@[ﬁﬁeﬁﬁﬁggﬁtﬁan. al so includes driving software for
enhanci ng t he Figuaplbiitiadtratesean examelaiy cenfiynchtioawinddw iofighd fraphical user
operation of the ﬂevi ce. . )

-5 - interface of the present invenfige. gr aphi cal user interface is preferably
presented on g; Vil 1§ J i ; : LI T AT A : rk.
QO her di spl ang%}g% gﬁgﬁ%%n%sbdeéuueg@gwglﬁlgw lg%lugng\c{)ﬁ%tita%aﬁgéﬁkwn%d Vblgrtnﬁgfr‘élvomedi a
devi ce wigréphinal aseromperefage ofcthelipssentyinveitipmugh t he graphi cal user interface,

a user 4.s _ahle to control eration of the devices coupled within
Chelfetwor k. FEgr AR e imofiEG &Rl RindoSoplil 2,685 FR & = dpf

i nf or mat i eRicandd atvaddéscaaiette Recod@itias @Ssinlagew®! | as al  owi ng the user
to configure collections of devices for transmtting streans of data and
conpl eti ng t adiigure 8 illustrates an exampia ff @ ptsgsmy windes kaving aeewred B¢ viep and

i nformati 15 € in a read-only nenory (ROM within each
devi ce. &qﬁgpl%aszl\g?gece{g&gbupl ed to a device, either directly or through a 10

network, are tHigire3bill@stidtesodil sltefndtd sutpand todtssdispllyddowitliih AhdTRttdagnwiddem, t hat
device by a read ... operation of the device's ROM i n order _to provide
an éhhanced usdBureOdilpstratesan GgEwlary computer system on which the graphical user

interface of the present invention is implemented.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:
A device according to the present invention includes self-describing information
25 embedded within the device which preferably contains information about the device,
including information which can be used to generate a graphical representation of the
device for use with a graphical user interface. The self-describing information also
includes an internet address from which additional information about the device, its
features, functions and controls is obtained. Alternatively, the self-describing information
30 also includes driving software for enhancing the graphical user interface and controlling the

operation of the device.




whi ch the user can nore easily and efficiently control the operation of the
devices within the network. Alternatively, the self-describing

i nformati i ored within any other appropriate Lrcuit or
corrponent.%%ﬁ?géiq he device, such as tape nmenory, 15 n'aﬁgf@%éﬁ%gﬁg .
optical disc rrermry and flash nenory. In a further alternate enbodi nent,

the vi 3‘ fg dﬂﬁ%ﬁf bRk ﬂgeljf&fqu BPetférQr%lg Sfeséﬁtgé 6 aotgle fgﬁd hcaongqgn ce such as

a digital a conpact |sc and a m ni-disc
or receavaliblehwihighhaneteoed. vOtheoisplagrsgsteinsasin be usadesuch as a com;aaitee btite.

In a sit tro a\é\%ret e device is coupl?gid oano her ce tr?

m cropr 8 vice With an aceomynype disp §§eé|‘ﬁte fedi si on

with a 'ﬁ‘s&r@ QEQQG%%&??lOJIpePan%ﬁtoffﬂ&b es co led \é}?t@nctﬂgtﬂrhﬁ@ﬁkoﬁ'hﬁ“gﬂi)hﬁ:al

tel evi sion, e Cco system obtains t desc

i nfr matserinterfacs pﬂwemhethleaxserawdh prrformatien aad gtaaphifahe dergess, aanehl fasce on the
drsplaythrou h i ch user %3 able to control the%erce Thi s
gr aphi c&ll OW%rthF REE TP SEBLIBYE I© ops ol devices 16y, ZANSIILNE SEEANESS h of the
devi ce %E\ qﬁegr fic control features available to the user. -
Through t & gré cal user interface the user is able to control the devi ce
t hrough t he Preferably, cloengeift duscrébing @ifornsdtion\ié egbédded lrs @ reddsordp menwiry t he
operation of mujti Ie devi ces through a ut er s%slglem

i ng
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di spl ay el'evision w n internal mcroprocessor and a
settop hyperation ofniiy deidedROM kn erdectocpriosidean 2ihanced ases mmfa@xthrmrlghs of such
systens, it will be apparent that there are ohher generfa pur.p
or speCI \ﬁhxclbd}epr&gréc%%m easily 9@4 efficientln jcontggl ghe operation of the dev1ces thhm
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the gr aplhf ggwoﬁléerA ltrehnate“r,?]hc{é@?gl?agé&lg%ﬁgg) er a{) S?oggd; gﬁ{‘%@ %tg%rpr esi dent
within tdmrapmmtermhmnngcxdmmureconipnndzdnevrrhmzefherd'eente such as tapgboetnorgnt of t he

present invention, the self-descri or pat i.0 ei ved frgmthe
devPce nHa8NeHE OF RPUcH Gisrapenoriand %Worrre T it ithes tsrﬁ'atgoer*r‘wgr%efrt P8r der
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to the device. The application software provides a graphical user

i nt er f actepe,ascompakt diec dnd s nusiedisbet wagiveh hronghrereriver @fhaabroadcast frograaphi cal
represent ‘?tlf on of the device and the controls available to the user. This
gr aphi cal user interface is adaptable to nany different types of

devices. In am akitetibaheribedevieats couﬁled to anéther Gyvilel With b aficRPfdcembe i S
obt ained by the conputer systemfromthe ROMw thin the 10 devi ce

it f. a display daish a5 8i q@glnumr Sysiemi Slevisionowith @ INUgEProgassPh Pk A §EHOPRRY ess
from whi ﬁl ombm tion xhh?a‘%é?gﬁg {t'? E¥§h&5¥%€ﬁ&a§%&%& 'th:easle fydegpxjil?}h@ addi ti onal

or duplica SR Ot | on Ice or even software for
present i ifordiatien fiwne & dpviphing arovidsra gmplicdlaser ihtrfacooh tio dhspﬂgy through the
device. In a further _alternate enbodi nent. the self- de%grlb i nformati on

al so i nclifbe user is able f,conirol the; 4?@[1°§ys~1f}\é?rgrt§?li“9*§r“s?r integiage HClydd2npst conmon
operatin ra?)(ﬁhleﬁgneséﬂ?ﬁio‘dcgfqge device andV\'hQQBé’c\f?ﬁcggor{Ix%[ 'féaturé%aﬂhﬂ@h‘o tRNgker.

Aperi os| driving software 1s witten either in

25 Through the graphical user interface the user is able to control the dev1ce through the
computer system, allowing the user to control the operation of multiple devrces through a
single computer system. Throughout this document, the term computer system will be used
to refer to any digital control device including a microprocessor and a display. While a
television with an internal microprocessor and a settop box in combination with a television

30 are two examples of such systems, it will be apparent that there are other general purpose

or special purpose computer systems available,



native | an the device on which it is uploaded and executed or in a
pl atform ngﬁ@q)g{oggm | anguage such as Java. PCTAROH15529
device is coupled in a configuration without a conputer system the self- '
descri bing i ”fﬁﬁe@ﬂdl@& AR eRRER tdéy\@r i vice w |
be used to 20 plr eéent aagrae I cal Jgg%x?{nhteg%%}glé%&l%gérg eﬁ\gct;seel Thi s

gr aphi cal prafeeably hiaded ante anid|rksident within the onesléing ddvica Tddieepteferdd spl ay i s

avai lable to the device within the configquratjon._ Through this
gr aphi cal © 'ﬁg‘é{imF?&‘g LF%BEPSCQIH%V%Q@Q %S‘tlhgﬁscﬁ ng ‘F@“@étl*ﬂnr wreivedeframetbat i on of

the devi Cgyidef | rati on,
Lo eV Clevide r{msé r%)e ina f&?ln&ttlgﬂhgtr?gg%yatﬁéhbﬂwaﬁo%é@aﬂf t@ﬁgﬁggt{/*;ﬁg r&nhfehou .
the & d ographxgalapbn msdrfaus end s&udeubhaolemstﬂ&nons to the device ATheXgpiidaciely net wor k
confi gur at | on | n vi deo cassette

cl uding a video ¢ a 10,
recorder YA E?r‘(tﬂ%ﬁérg rephug W%gnﬁffracea ag &’@PF SisGHssed b@@ﬂ’p I“é'éth prgsentscthe by
t he i nput §Qukiealt hid dBK&S stk at ed ii.n
Figure 1. éTﬁﬁl r8) resentatton(gg&@ gs th%ﬁvtﬂécoatﬁ)léwaﬂjdgl’e tb%hé L%g :I?)’%tgtrgpkt}f%eo
cassette u@nmtdéaceJmadqitabmwwmgammélffcrmwpeamédawd& tln meﬂtémi&l émb&liment,
t he vi deo casslette recor der cordi ngq Throgrgh the 1/0 bus 12, the

vi deo casBEPRlicgon softyare s g 'ramfg tﬁyéﬁ%F%‘Bp‘g wstes Gamdthe KM vidhnitenms to
t he 1gi deOdcﬁv&‘nﬁei'tsfélf1Ol"heTsféf:f-de/s&)it%i%S 1n¥§rmatton also irQURsER) IBR%\GY 'ag@rgsscﬁ&ﬁ%ﬁl&

recorder 14 to the conputer sys 8, allowmng the vi Sette
recor der the compytendydiem £an @uttomtlcﬁd}ymhtaan addnmmhoi&lupbafatduﬁqnmytomaﬁot&lth@Wl ng
t he

conput er g%/"é? 9h &'En SRftwans for Brtenting 40 eghanced eraphica] wser lrg%trgaé}étft)bc‘?ré@élmﬂer
14. Throug device. InahRrthérQiRHR%ESMIIRAR. HB, seifl&s&%h%r Yish Glth Jh?clﬁ{eaal SO

able to send and receive communi cations fro e video canera
The |/ O b#fsonerating pisem dmer\fbtjeme efaths endst common opertog dgstends} iscudifg

tel gui sio I | t he as.s recor.der 4to send data to the 5
tel gél si ogh%%ov?oéé)@ @%T 5’905 g‘ﬁ’ef‘ﬂgmr ?@%‘E‘é@@% sqibwapg ds ypittep geherdpdhs si on
19 is al spatBlellenguage of tHeCHeQQB%nGMﬂBWW 1§%Blo@dib?i il SREELELINVE Ega%gﬁg'?t'eﬁ lI ons

fromthe video canera 10. Pref era the 1/0 busses

are | EEE lpoguagesych apfavai™. busses It shoul d however be apparent to
t hose skilled e iate bus or ne

configuration %ﬁhgedeggcg %Iaec?rﬁ{gm ‘WP&@@W’&)@&PW@W“ i’(ftem e selr A
bl ock di ageseiibiag ififokaxtadit arﬂodm&rb%ﬂbvﬁré/\é\lahhlﬂe iy tﬁ%vﬁ@%[l%e%gﬂ%
illustrated in Figure 2. A bus interface circuit 24 f |nterfaC|ng

t he fevi caresant praphical nsyrontsriace tonthie user. Thl‘tmphmll usmglmdt’élccwﬂhbm cat i ons

over the 0 er ci.rcuj

controll eb fe %@%ﬁ’%aﬁ éég%ncypdle‘glst%aﬁ%ﬁ Pa{hle (Slﬁwb‘? within H’é\ﬁoegg‘féu%fhdnqﬁ’é‘gh
conponent his graphicali uset it fhcid thb iusertif hedl @bieC. cofrAMe 2Befafibn oF tel RFidehar
sel f-describing information of the 15 gr esent invention and necessary

i nst ruct i BR&ISPRYde ayailaplsumitan the configurasions B luser witl then be beftitodmanually be
apparent E&ﬁ{otrﬂfbedéiﬁéé' Jthlﬁen%ig%?%s %ﬂﬂéaﬁ h?é?x refgapPonent s not shown within
. so shou ga PI St ¢

Figure 2 aren ot her devi ces including

t he 2el f - descr Abi axgmptafpnemtorlocmﬁ‘rgaranon including a video camera 10, a video cassette
recorder 14, a computer system 18 and a television 19 coupled together by the input/output
(I/O) busses 12, 16 and 17, is illustrated in Figure 1. The I/O bus 12 couples the video
camera 10 to the video cassette recorder 14, allowing the video camera 10 to send data to
the video cassette recorder 14 for recording. Through the I/O bus 12, the video cassette

30 recorder 14 is also able to send communications to the video camera 10. The I/O bus 16

couples the video cassette recorder 14 to the computer system 18, allowing the video

cassette recorder 14 to send data to the computer system 18 for display and allowing the
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simlarly configured in this regard. The ROM 20 i ncl udes the

sel f-describing informati on about the device 10. A 20 menory map of the
ROM 20, sel f-describing information, within the Rpr rred

enbodi rren{w%yg/ ‘%20 present invention, is illustrated in Fi gﬁ’rcgj 983 ROM 20
i ncl udes a section 25 containing information about the device, a

section .gf ﬁf%i:”sfs;té?ﬁ N9 tb Wy é@ﬁﬁxﬁ’rﬂcatwns fo the AR kitte th%r qgh'"ﬁﬁ%ugh

representa Ion of the device, a sectlion containing Informatio
regar di nige ¥Onbussds ldeam'lrlﬁpttlw mnmmhrasyszemtlliious a0 abfntoasend agd raTkioe rrat i on

regardin . ctl y descri ptor Th deV| ce e section 26 of
thg RO\/I%W“?%‘?“HB%% g o camera 10. ]Ptl}erﬁﬂ rcé’BH]ieﬁgle Ve €St €at i on of

t he devire@rddrM40bdRE télé\ifsﬁoﬂ ino ﬁllg\ﬁfn@ tH@Old@@ cﬁs‘é‘éﬁt RB6kder 14 to senﬂ deretped by a
vari ety of devices, the data |sa8re erably stored in a standard format. In

t hed pr eftelevisiendigtforidiselay, Thmenghche liprsseseld andglh e tpleyisianc B9 is also able
| t wor k
o0 e SRS 4 s cop PR AU R LGB Bt ot

i nf or matBreferabguke 1/0ehudsasi 10¢ 16 Iaﬁﬁ UdlaﬂﬂIEE}E 13%M S HClerinbbussdsh et glsldd nunber
and the type of device.
-8 - however be apparent to thoggekillgdaigrihe art that sng Seher appronrige buper getworle st or ed

Wi thint wRr ol or representation, in order -
to full y&gggr esen ngec\glfoggdué}legmgldlevmesttﬁg‘ggé}aphl cal representation
tolbe readil yA aﬁﬂ:ktcbagram om’lrélﬁwmmbmpgmms withianhe videsremhara 14l it éllusahiedahy, in

order to conserve space, Wi thin | ess col rs C used to
gr aphi caligyrez. A Utsébttcéfg"een%“cluﬁez dfg’\"/l“é%rfwg the dEWS?vA {t® th aﬂ@gvugmhqngd in the

art, t hecd?i'%gm QLo E&RHﬁﬁQaﬂ&xs over the Iy BLETEN ¢ ?%ddtﬁ\é' &hitrdfler difdGitPpeat er
the m ni num epth necessary for t e 1 mge greater the
st or age Tiracentmdeucirendt 23 ¢duitnolst the ofREMid&Dof 'diecdewdc nglapd t}mnnmpdmbmsst or age

th h b t the. detail of t
o aphi cainctuded WikiAe St oy RAFE D Ao A SeidescabinzgoRipptom b e
i nfigr mat ,@8nt AvehSort\Rild né&@é%)i‘{} ih@nlchess ca@e is, couﬁl'é!i b @b édi‘.tx%h@r @r t 1t shbullis

al so possible to encode and store graphics information in higher bit
dept hs, buappaset tey tieddayice3® ipcludes ddditmnakadamponante nehﬁm\mrmnhm Riguge 2

gr aphi cal, re Lese tation ¢l ude dd tional intor t|o such as
ar aph o2l EPAERAN Lo ot e ML IRR AR b kst Y R PRS0, 2
descri pt ghlﬁﬁ?tcbﬁ)ﬂ’lglﬂ-&j impliuesrda description of each avail abl e physi cal
button or control 1ncluded on the device 10. Wthin the control descriptor

section 28, tkhe ROM 20 ingludgsthe sqld¢spribing énformasionapout the devicpAfsifeal button
or Rt her h c C. V\:hl ch
or 9 s AR Biap 3P g RONE b BetobingslrteripinbPofon, A ¢ pro e

control emdodifiend et ipesdedfintdhEiog ORtiNGkrary if Fizudes) C[Qxelmwmlﬁcmes af
control information refers to whether the contrql is discrete or

cont i nuo&estignd3ichatainies Indermation about the desdeer A 3EGHPR FG¢amiaiping SHOHBYIN t he
control, resg'ﬂgd?n a?hc ?phécaaﬁlgepr&enta{ Jn? X\f&leedelngg uz} ?crgl:ugrb§8 %Q?tfun cPefLJV fo?oqI'naRQn of the

control
rect angl eegekth@@c@iﬂﬁxtrdeimptotrhmdekmnbueowﬁtammgnnﬁmtahen@égatdmg on the

device 1
VISC ?unctlonahrt]y descriptors. The device image section 26 of the ROM 20 includes data for

forming a graphical representation of the device. In order that this data can be read and
understood by a variety of devices, the data is preferably stored in a standard format. In
the preferred embodiment, the data representing the graphical representation of the device
is stored in the portable network graphics (PNG) format. The device information section
30 25 includes information about the device including the manufacturer. the model number

and the type of device.



enbodi ment.. this control information serves to describe the
functi ona.l‘l"f’)”’o6918 represented by the physical features Ba’?’ﬁ%ﬂfé%ﬁ ce

10. This information is then used by the conmputer system 18 or
anot her devi ofpd gﬂeﬁr@ﬁﬁs&tﬁbawlt&ahew&es&oae@tvﬁfhm% R@wmﬁ febdblyR
the user can control the operation of the device. As escribed in

det ai | b296owlort fepresentation, ingomigh tq:&lllyuspnesqnnﬂ@rdeam anfl adlhw tpc efaphicald

enbodi ment does, not .i ncl Fe%& he ,co ol s on r} L3

r epr esenfCRISHHAtM torhe Ta e Padanis i RERed oY encet rwiconmens. A REa Rt Tt

avai | abl gder to conserd®Spdcl!withitkileCRORE Y,8k3% cold?s caY Bé h%ﬂ't@ grspHidaQlyS are
presented on t?’ue gr aphi cal representation t he device for

sel &cti onpte)sertthhe dedce 10.3@s known to those sKilled ﬁnumctamrthﬁt moye cidersrused By secti on
30 includes |nf tlog V\/SI ch S_acce a Itr tﬁjhe contr

| nterfacE@pU"s?%‘Bt R Egref ’é‘"?‘ﬁ‘ﬂg’tl?i S NGCETRATY FOT e Impst i on

provi desgfeh, mef s%ragé 5PRe REuBeE @mrm{ B ROBL SO MRLSHIngHS beNabR Rraghiot her
devi ce to I nvoke

-9- space within the ROM mppbe @rqoaméenab@mamusthf: detad oftthe Btaphigalt he oper ati on
of the device 10 w I n an

al ter mat EPERORENSRLHORG VNG (B EEHEorioe REPERoPn St oy blnappyt those

fungyt i On@hn&df in the art, udi%@srol ﬁb@gme&s%b&fa%narsan@@mphr&ednmxﬁmdﬁ ihNegRamR
section in the ROM 20. This al |l ows each control and its associ at ed

f unct i ondepths; stich b&eléc?tﬁemsbhbmsaght zmealtmmatth embodimestanie glapkiral akpresentationspace
within the | t er nat e

; . . . A f ROM 40 of
obod! me IS afdtional dufomatianosteh g Tanspatent] Bnd bl Cotve b et EMafon " The
ROM 40 i ncl udgge Icaﬁ@élr&&w@oﬁ &Etxdﬁ{ es ﬁﬁldd@ga%le.%éf'{ggw& of each a\aﬂwr@'ﬂﬁi/é?&@'
graphi cal representation of the device i ncl udes a device 10

i nf or mat |bgnonsect:¢mwlmcludaﬁemR¢w|d4VJC¢ hel dfdrélynahfsemtmdewzpmomcmonmgthere

i nf pr mati.on ardi n e qar esen omt e front of
helhou: iSPuferatly & desriicn st o RBIbER HoRbET AP o el ral | oy
descri pt gigudifiy &caligedt xCARICh QkdyidisaSRitte MQIEE Edifrotl B34nGE represented] e \ygned
fromthe front. The ROM 40 al so includes a section 46 contai ni ng

i nf or mat iafeontrol and th@@mtlﬁ)mgf theecogiralph tl“&ldelﬂépﬂ@s é‘ﬁleab’m)ﬁf Wnéf@it he top of

t he devi G 1 n c n lity
descri pt o %m?“gtll%ﬁ |E§&“ tﬁ‘? ! Qlf: Com&@séﬁfsc Whefl ? Emg(Le‘{/S?‘a ﬂ ihdld ?s vi ewed
from t he deegiptil an@ﬂ\étﬂﬁ éuemt ﬁhercohtlil@ll sethsasahs amilgk of aﬁ@wmm@um Mhhe

i nformati on regardi ng the graphical representation fromthe back of

t he2@evi decaiien of theeantioh isstepresented as & sastanelsi Wighia dhe pyaralhdevieainedgeonal ity
descri pt qLg ég% %’hl&gdets? 1§e‘3r€£é flﬁw@[p%&%% ‘P’ﬂﬁe coﬁlﬂ%n gl‘%‘\‘ﬂe‘?@xca 10, In thfs Vi eved

from t he Bag orma nplter system

18 20 exﬁod&ﬂatthmﬁs c&mbmmm@eﬁeéﬂ&etoaddshﬁl&eﬂxéltyw@ﬂ mnalor@ﬁ@pm cal user
interface through which user _can control the operation of the
devi ce. A@p@mddb‘b@eaﬁwﬁérfsatuaéw dke deviggeld. This informatinm is thearussd gy shof

: EZ gf‘;'cgcﬁr)enﬁp%:Ye&E}%theclgjgf% gxfer %g@% },;e}_%?ate JSPERRLI GseP ek Pt e ARMUER whih

25 the user can control the operation of the device. As will be described in detail below, the
graphical user interface of the preferred embodiment does not include the controls on the
graphical representation of.' the device. but instead includes them in a block of available
controls. Alternatively. the available controls are presented on the graphical representation
of the device for selection by the user.

30 The functionality descriptor section 30 includes information which provides access
to the control interface used by the device 10. The functionality descriptor information

provides the information necessary for the computer system 18 or another device to invoke
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Presenting a three-di nmensional graphical representation of the device 10 in

this 25 manner provides a user with a graphical representation of the
controls which are otherw se available to the user _manual ly. In
this mann&Y¥09¥N1%es with controls on or behind fol d- PCT’I{:FBW%%neI s

can be graphically represented to correspond to the actual appearance of
t he ' d?x?}ﬁ MBS 208 50t 'd3GicORONaAtH AR AMhilde
devi ce glrea%)ﬁ?@\eqafe;ct r%@éh an(%)t hleﬂr& he Bﬁer evfl)acg or csystem as t ley woul d
ot her w sentodsit rol t he device manual ly. 30 The specific

graphi cal user interface present to the, user depends on the t s of
ot her device &\'&&ft?rgﬁtFé’“tbSd‘t“P‘F@t agg\edg“fet. YRRy et‘}‘?étrﬂ'e?%&wt“é’gﬁtyexanpl e,

if the VedeBior sections are@iRifedlWithid tROMPhEskctioh & MRINOKK20. "ThidHIBes héh
conputer system 18, as illustrated in

- 10 - control and its assockitgfufupctignatityeto b acoeseedetogetberawihigrthe sarse physinal
interface far. conltbr QM:?Q the video canera 10 shoul d be presented to
t he usefp%c&? ‘?”I%né en% system 18. |If the video canera 10 however
i's coupled tQ gheiRryVRids ofil ROM 456 bf 1€ 8lt&rRatY einfbBdinRine ¥l GieQiteskt inReritionot t he
conmput er, ,sglstem 18, then a |l ess el aborate g{aphl cal user .interface wll be
appr opr iigilluskated in Figuside ThaiROMr4omeludes inkumation &rrngessnting p t¥ee-dri ven by
the vid ] j f t : e ke : I :t.he

tol evi simegoies et pAEA e iion dlthe device 16, SRV RENII0 Wetullh £35S

sefi®@op hnformation section 41. The [ROMr4feinciudesad baation K2 cdetainirgsinforadatidn ng

self-descrihing information of th resent i,nvention to he readily
dapt ab1 EETOAHS BEPRLR: RSO JUTAE ot of e AENFstcA STHES 46

pr ef er r edneIRRL ORI a8l Tohctibidlity @SscApRECid Mg 3¢ cSRYIFPREGHE vHeni thE BENEL
address. This Internet address 1s used by the conputer systemto

obt ai n iisfvoawedt fram thdbfront. t The ROM 4@ alk0 .includes a sectin 4fecavaining ififormpti@sent i ng
a nore el abqrat raphi cal user.interface t he user., As shoyld be
ppar entTBRAE BB BB ST 15 0P U 41 SHIRRaTHS hStSERASL 0 access
thes containiflf @6AE11a30 fﬁ‘ﬁctibﬂeﬁisty ?E&Fiﬂﬁ)trs AAAMESS co I él@ﬂi)és&ﬂ Wwittn&hé@kvice

address, the conputer system1 automatically obtains nore detailed
or addi tisofewed fiérorthatdponTlebROM #6furthsy iinpéudeg 2 sektipl 50 containing defessatisin t he

internet_address is preferably trans ent .t he user_and |.s rformed
artor - regaraing e efabiell R Renkod RIS b St T 085S B ough ¢ i s
i nt er net caeldRiAE Tontrdleand GURHoRAlity descriptor$ Ye3itRig td &oh@old Pkdehtomkdit @k Medite Vi Ng
software for controlling the operation of the device 10. t her eby

el i m nat isndgewddefrometie back. négainethis idfosmatn is theneusgd\hycthe campeter pystanyh8t hi s

i ntyernet 20 ddress, the co ter system,18 n .l [ tomatid.cal ly
bt n upgrRhes Bk RE Bl TREPInitng bR ifbinee NAR pRleEL AR,
sof t war ethealsboMin@né6Vihe @pefaiod of tidtdVicys e shoulditel dppafehQigvice images not
avai |l abl e when the device was first designed. In an_alternate enbodi nent of

t he from gfhersugns affbeAeviemmay ke yndluded jap ppraptiatg.odpperding enjthe AeKikeRn t hi n

t he devi t |f- . escribing information is automatically
obt ai nedﬁ%ﬁgc%glgﬁf?fzﬁ?iaﬁ%ﬂa le‘evcl"oclzlgof’;%fter readi ng the 25 i nt ernet address
from a target Peheatiting.a thrdesdimeimistialgriphichinicpiczesationeofrthe dévied 1 6 trothige

space required within the device,, Dependi ngg, upgn, t he anount  of nor.y
avadd abl @anpgr prgvides a user withsy grsphisplyiepresentation|of dle catrols which feg PHRRVIES

“hel p' i gl A BR bR h&r%‘ﬁuw 7 this manner, devices with controls on or behind fold-

down panels can be graphically represented to correspond to the actual appearance of the

device and allow the user to control the operation of the device graphically through another
device or system as they would otherwise control the device manually.

30 The specific graphical user interface presented to the user depends on the types of
other devices available to the device 10. through the network. For example, if the video

camera 10 is coupled to a network including the computer system 18, as illustrated in
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The nenory the ROM 20 illustrated in Figure 3 is pre I use
X WO Fehapassuse

provides high capability for presenting a graphi
interface while mnimzing 30 overhead and the data is always readily
avai | abl Bigie 1 thend ¢ elabordvgraghical ugerRE {36 for controlling &t Vidéd&arhlg¥iloe 10
includes a |imted anount of nenory space which is also utilized for
ot her op®Plldi inpreseaisdatodhel uspitby the gompetear systenh é8.c dhtheolidesrcapera 1h or der to
mnimz . unt . of the required for storing the
Sel f - doci Q’r"‘h‘gf coupled 1o & network Winch BFL%‘*&%P“‘W %e?e‘ilﬂ&éﬁ{”i Ot ROM 20
i ncl udesconfifutdrEySemBlg, Aiend 1ehé BlabiiBreSREHHI N BsetSntedBee will sélﬁgp’i&?riaé
descri bed above, for,presentig{g a g{raphi_cal user interface to the user. The
i nt ér net begaefedBis graphical upes intgefacawill bnddyen by theordedechntes itsetdara not the

cont U1 AR ke i OB kIR0, bR o

i nf or mat detBpbegei ved fromthe internet address is |oaded. Therefore,
t hrough the internet address, a controlling device, such as the
tel evi si on 19In rderaly| alloppthgsienices ingmdingavetfidsseribing mformation fof threapriesemt f or

e O PERIENGEE S LBBEL ity SRR b aReb G RO Ehat ey =

i ndOudesprefersedtentbodithan p&so id€ludes a RLA6LSS cameinghgCANIntRhdtiadBresSVTRIE NMUSt
rely on the internet to obtain the self-describin _ information for
the t ar gerahAdgeess jspusgd oy rth%(é?mamsrewﬁ@tretoahﬁ@aim’fgnnanan@omheidmcgd@s a

uni form : Uﬂn)o ] i sel f - crj biyn

i nf or mat ?Sgﬁ&g %S(rég’t )t?g‘b?ésgﬁm{g tarr ggltq Bﬁgt\%iécrgﬁ{ﬁsam%ﬁ?g?gﬁre}gge t%htltwé q%‘I%L %Sd%lroggls can
poi nt t obaappangrer the tcomgidtee systert d 8 anisd fralidera modem in oider tdBcdesichk

audi o/ vi def.o network or to a.l ocatjan within the targ;{ device itself. This

URL 15 INIOLRARPREL thentarst aidiess. QU RRthe intarst addreps dit FORPRIHSER K har d
di sis dri Y@om@iiddM9robidind Kerd @kaled or add%t{ogﬁqqfd?ﬁ%gr?%dﬁ?rtﬂ’éo&%ﬁf%c?r1OW' fipn the

target device, i ch contains the sel escril ormatron. In
still a fepesshedrthelintematadsdresstiodiefierably ttahsmarddRto thddrsersand is perfdirhédadiies,

al I owi ng.a.yser to, dowl oad.sel f-descri bi i nformation, .as dj scussed

herei . HHERIZAGFLSf fif 22 Go%8 e, RTFHRH i il adgregt it comppter
exanpl e. syldfn WRlis AGIE t6 RBtalaGahe d6ftivare B BhgDRe SBeration BPHeldetfle 118, POI Nt
to this hard disk file to obtain the sel f-descrlgbl ng information for the

devi ce. thereby eliminating thameed: tonigrlady aclishf wigly thet dayicewi Aldowhrahghcthis internet
co ruc S| r r i t_of the prese i nvention
i s%)lt I us%‘?aaq-te éeééi'd{lé%o [ gbe?g?%&ﬁﬁ%?csang%tﬁ? ?lglgtal?‘a ?a@k%%?aﬁrag%rades 18" e %eg%'i S

di spl ayedeseribingenfommmidreor dysihg BvftBaraallgwiny deksestto b lateLused ifappiidatiohs
representati or éS {leﬁresenti ng the devices within a configuration. It
shoul d bélo%l?)‘ﬁgf‘ Rivhepdhe geyiee WrnBF datigned. In an alismety epladiment of he be

di spl ayed, Q8,:3RV: ) At Vi GE. W L i - : yugh

whi ch t hgr usetr iesn ﬁg%,ﬁ%mf‘%@%{ﬂ;%laﬁg%gs fgﬁ ﬁ%ﬁ&eﬁl&fﬁtg&?ﬁe Fﬁh%@a&g%? %lgur ation
wi ndow 62gsctibing informationdsviut@satially obtained thyansontrbllingedeoizafafigti Featiing rthe
illyustrat [ i gure 1 are represent.ed. . . Specifically, a graphical
r epirngsentugt rlng{r:acgfﬁ Sffm_tnhg%\’fgate%?’&cﬁrreeﬂﬁs ‘i‘ﬁb?‘g“@ﬂtowllggﬁf) s e9‘6‘¥°<§1 %‘?nge

gr aphi calspace peqgrdtwittiin thebdevide. t DEperidg AipeR RfeCirhSurt BF Hedry hdailableit is
graphi cal representation 64 of the video cassette recorder 14 is

shown co@brdesiibleo dnchile ysar inspstions gt shelw rinfsgmation in the ROMKY. conput er
system 18 and g, gﬁ@ﬂé}.&'(}ﬁ’ip SEME SRR RY fll%graqu f?\f Fithr% i 1es| perg .ersrieé) %e&l%'se it
provides high capability for presenting a graphical user interface while minimizing
30 overhead and the data is always readily available to a controlling device. The ROM 20
within the device 10 includes a limited amount of memory space which is also utilized for -

other operational code and data required by the controller 22. In order to minimize the

- 11 -
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- 12 - The configuration w ndow 62 provides a
collection of icons representing the devices avail able within the
network and a representation of the actual topology of the device
connect i o0 9¥A&1Pcons are the graphi cal representations obg@pgss/185n9t he
conmput er system 18 fromthe ROM 20 within each device. Preferably,
the location of the devices wthin the 5 w ndow i s determ ned by the

conput eFmQ%tt@rﬁ‘ngM 28raguireddorstaring she seHolesesibing infermating of the presedevi ce
connect t aught
U s, REGH, QERONP R oS o R Wil B8 LB 43 B vB b, “ana
ent it | edescibetl abdvnfoygresenting a gﬁphlcﬂtmétr intdrfadg tdtheQiRerI0TEe Medthat A8k es
Wthin Arb\ﬁlgtmrk @w rongetpb%ﬁﬁ Manag |n9 The Fl.ow And Format O

Dat a Bet®WHEFCTHR el REgEde these jconfigralinns for which jpese pefosmatipngy r ef er ence.
Al tser naty Nate.t RQ t ' |

o 1 reptepaate SR SRS IR AReintnG' 2Rl RERAHY, G} WERY e

confi guﬂ@@l‘fmmm reckivedoPom ahmsmrnetsaddltcbﬂstloadabi diheredere athr@dghi thé feraed on
about th evi ce ba/ulsel ect i n t he ﬁéﬁ hi.cal .representation or . icon of the

devi ce. e? a contr H%fiﬁ‘f‘?eeé thasohrtgiewsion 48y i@ble torbtringhe aiditisehbi ned from
the sel ﬁnfﬂﬁ‘ﬁ:ﬁfo‘n%f‘Ero'vﬂﬁx‘i}gr ERfah &R fqiﬁcno eﬁtg% Eortfditftiga H?%%t%%cg’ §0Ss 20,

i ncl udi ng device specific data. ormati oh al so
i ncl udesgher ﬁée%m@ﬁtmstlamuglteﬂnatermhindunm the ROM includes only Watxhtemet he

grgphi c interf a.stre mvmndw as str ure 6, is
usgg to%%?rg\g/l 44 co(%trogmg eXISHtPHE L% ¢ “aiﬂt?fmta{ ElE%‘?‘?fﬁ Sf an
appl i Caﬁnfbﬂmﬁrontfaﬁ ke target devicel M@ asflfr@lé‘t”&l\.’!rm&@{n%)mhﬁﬁﬂ 'ﬁq';eﬁOM‘?'l ppgnes 72

and 74. The first subpane 72 includes a 20 Start” contr tton 76.
The secdhtomy pgsavree foraton VRS sddressizor yvVhldDﬂme rS@lf—dbsnrtbmg ifgrmation for th¥hen

operati f Is h t n esired ce deyice, from
whi ch d%}gg a9 1§8§taf‘f¥{: g g@'stﬁg%sﬁf‘rtef %fm Roén ptPa?BéerWef ﬁ&ﬁ'estshg’? a4 yppane
72, by setlecheaguiiosidteviet®orkrorttba location withi® fHel @tgreﬁﬂéﬁ& Mderdophi® Grand
dr[e‘sggl n% dt to the first subpane 72. One or nore Sink devices, to
th t REJTESS SAnfROHHh 1P Ramemeny c¥oTaes, losationssugly apa hawhdisk drive. tefither il the datalyi t hi n
the 25 audn%ﬁﬁd%'&qlemad?%lﬁﬁn 'tlﬂ: hAL: SR WIS ong(al'gs ik s %lf %Qsc%% ri bed bel ow,
when nore than one nk device Ts |nc na s eamvm ndow,
each si niformatione Inistill qof\mtfnelr dwgatebembodment thm(:)lm,daiﬂrtss inmodifabk{ e
sub- pangy . e of, fa stream w ndow wi th a VI deo, canera

as a sourcemge%/\’sc%toaﬂ%w'goﬂse%&n&}l?lﬂ%b“ goRation; as qdiscuss rej8, andsstorg thdy i ce

i's il usafosh&ibni dh £hardrdsk/drivd] FdH é’ka;nﬁl% fTKeSEJREUf*aPﬁ{éetaéQt devic ga?rx tBQ‘?B
gr hi cal representatlon 80 of the video canera Is di spl aye t ei ng

ct ednodified to poinido this dard dignfilente abeain it ekt deseribing iforngion Gocthet he

graphl Ceyicepresentation 80 is noved into the first subpane 72, the
avai | abl e control functions 81, obtained fromthe self-
- 13 - An exemplary configuration window which is constructed using the preferred

embodiment of the present invention is illustrated in Figure 5. This configuration window
62 is displayed on the computer system 18 and provides to a user a graphical representation

25 representing the devices within a configuration. It should be apparent that this graphical
user interface can be displayed on any other appropriate device within the' network, through
which the user is able to control the other devices. In the configuration window 62. the
devices and connections of the configuration illustrated in Figure 1 are represented.
Specifically, a graphical representation 60 of the video camera 10 is shown coupled to a

30 graphical representation 64 of the video cassette recorder 14. The graphical representation
64 of the video cassette recorder 14 is shown coupled to a graphical representation 68 of

the computer system 18 and a graphical representation 69 of the television 19.

-12 -
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descri bi ng‘o(gata within the ROM 20 of the video canera 10, are al so
di spl ayed WPHOKO$P1P he first subpane 72. Wthin the seREHYSEA5Hihe 74,
t he graphical representation 84 of the vi deo cassette recorder is

di spl ayed af ' ' |
wi ndow 60. Owt[gge Cgﬁﬁeé)‘g?tgop ‘?@gﬁ‘g esen atc {)%é%ﬂhﬁ%&&%%%%%&[eﬁé@o{hﬁg eggg%nd
subpane avalable withintthenawetk aid & repoesentalion ufithei aonual Bfpologhtoditieedeviceom t he

sel f-describing data within the Rq%\rl of the, video, cassette recorder
14, ar e comnsplianpedl i iepmnare flee gaply rsmsmrréwmobtamed by the computerrsysiein he
St ream e oW Op ofif 58'@&1{‘?%%& feeC PIOLAS %Héfg‘é‘ e USHkes éntt@ﬁ'tﬁe to
control the operation o € Vi deo canera e VI €0 cassette

r ecor derwiddow 6 détérthined by theappiputsisysem dB memdhrrtg nfinithive ayvsed linesledhand
audi o data fromthe video canera 10 ta the 10 . video cassette recorder
14. The 96YiRE COMCFH)NSAEY Prederally dlstermined sibsing A mediamanagerias twieabin U to
activat e, s) and h p 6 en

t he use?a”e??ﬁ%’g%&%ton%%ﬁhpﬁé'adm’ fsﬂg%h?ﬂél gt irage%m%(?&g %ﬁ 1\4 e é/%)ﬁ? \é\lrh. ate
contr ol §ostoatrellmgtAmaxtcﬁnbus/thrlm UerEesmtmxeA Network Enwvispanent And t hi s case

t he pl aﬁwbutton and then_the ' cont r_gh button 76 js activated.

When t haviandging: Thecklgw 4pd Eernﬂ%rp atr‘@ea‘rfffqn cheviease Wik dt ey st em 18
| Ng r uCt B drBiStatéh $5%eference Aq%gﬁ'h@?l}oth%qiepﬁg e BnRehcis e td@férrﬁﬁlé@@g]d?xjec nt ato

t he vi deo c@sett recorde necessary, comman

from t hexamitingthei IEFEAE354e 996 getidiebusi deo camera 10 in order to turn
the power to the video canera 10 on nd put, the video 0O into a play
nmode. W ﬁ’é“b 1guration; Vindpy raélrserllﬁ aahertp Og’ ﬁﬁnﬁ‘ﬁﬁ‘% TPEHAR of data
from t hepyidee de@BhHY sgzlgctmg the graﬁﬁ%?re&:?@eﬁ%xp&r icah %f BRNdVRleS fns ar e
activated wthin the  sink subpane, his case th record button,

and t he demdledyitifocnationoincludes infor@@tidms obiainied drosu Ihe\mé“rﬂesmmﬂg?mé@ynatloo ntrol

robbr dersiarpd ps & &g s ORI by BRESE ol i aXPe PR (he video

carrera li@forinhtiie 6186 Sl ddes CRNEBILES s1dfu€ of the devicesent fromthe control l'ing
device to the video cassette recorder 14 in order to turn the power

to the video Withisethe graphicst yeer intarfens. asueqsm window.\as dbestiated g thigure e i der 14

into a reegn r? g?ﬁﬁ/rde avgg?r.qg ﬁoHﬂfl bnd P&%ilgﬂgttﬁeoéoﬁnﬁ o S %}%‘?iﬁ tio\élatiretgsk the

vi deo casset recor recor stre a sent from
t he vi deDhe streafmawiddow T0 ichiees twn subpphest? dndi Bt t"alsd<ﬁrst bebpane 72 inchadesqut er

t 1 t t h | E 1394- 1995 |
o™ Houartl cortiol Ritan 26-¢ LB S4G0 SHORBRG TASHkS5s &1 ReBD | aspitoh BipnsBog
seri al ‘gﬁf gelianon of devrﬁes Wedh theonabork BkiedRd 9%§ur%§ %ef'\géj &thrh QHidieda4 F €am

wi ndow 7 ecting t appropriate graphical representation of
t he desiisad bdemnsrmmddrsrm:medgnﬂnn tle fidsesubpareatd, by selectingvihediewicZ On thahen

raphi cal esent.a of, additi.onal C ar ed into the
O P afmiErron inds et diteaina Db et SPRuRL e Bre er mbts S5t o

recei ve fhgceda{cPwhich the data from the source device is to be sent, are then placed within the - 14

25 second subpane 74 in the same manner. As will be described below, when more than one
sink device is included within a stream window, each sink device will preferably be
included in a separate sub-pane.

An example of a stream window with a video camera as a source device and a
video cassette recorder as a sink device is illustrated in Figure 7. Within the first subpane

30 72, the graphical representation 80 of the video camera is displayed after being selected
and moved from the configuration window 60. Once the graphical representation 80 is

moved into the first subpane 72, the available control functions 81, obtained from the self-

-13 -




stream fromthe source device. An exanple of a stream w ndow having a

sour ce devi ce and nmultiple sink devices is illustrated in Figure 8.
The stream w ndow 70 of Figure 8 i ncludes the first and second
subpanes . 72038 of the stream wi ndow of Figure 7, as PCT/US$BA 6928 sed
above. In addition, the streamw ndow of Figure 8 i ncl udes a third subpane

rsgpr gseﬁlﬁcﬁ\gi Ic{e&ta'ttg e%/lln.g%on %‘@%qhggrd& Q&,gg,ra ayegéll Qf&gélgf) ‘%gﬁlgqﬁ%ct ed

and nov &dstfsnbpant 78. Withinghie a¢doad subpade M4 e gﬁifh&al hgresentatlon g1 apthecal
represen édatl on 89 is dgo@\/? intg the third subpane 8 t he avail abl e control
f unct i of¥'OFAFUE FREOF 1gnlayed affier being selegied andwé@vqé/frpmthe sapligusptiany st em
18 from“];ﬁ%@gbf Iy el gvi sion
19, are olli spl aye W ﬂh& %raglﬁéﬁ h@%ﬂ%ﬁg{égﬁ‘g@ i’g’w‘* mgé@%&{q %1‘1%%31& sJ{J pane 86
al so i ntheuatagalde bBﬁaﬂyﬂmmmm 86) othaihédfrofSthe lself dbdcaibimgrdagiwithinehe ROM

teIevimm 19 .wil srp t he stre m of data being transmtted fromthe

vi deo c&FHcaviqep cassétle Yoccr ficks @ffedi @f"ép‘f”iﬁﬁ’i‘éh“cﬁﬁﬁ?mbﬁ'@%ﬁleewhct ivated wi thin
the sink subpafif thd

control button 88 |§réaa§{t?,{/ngta§,§7é aﬁgﬁlg’?%en'tﬁeawﬁ %grolﬁggt Sgrnls aﬁ?ﬁ%

i s act i vanted, th¢ hperstwompef the videstoameda810 ast thaofideot dassette revotdelr AB fdOthHeo begi n

d I t 1 . St dat th d 10.
nebsarPRiEin BLAHE T ROl Hicqand i gate fom é@%é%ﬁaﬂag e ensur e

theg t heidedWassett® rdchfiet ‘?hev['hé'cﬁﬁtraiﬂn% Qelitd Eﬁg(s) 9& Spdssﬁ s in order

television 19 is on the appropriate ¢hanne [ay 't e VI eo stream
sent fr denaetiatethddarget device(s) eadreomple. tthlappdopmdte task(s).r Wienahe utdrds then

deacti vat e t he, yvi deo cassette recorder recaord and the
erov < T a s theiGRa) Wehne Tl pBiRrigte aIrals 8! e A ARd NGB SHOREra). 20
An al t ersibgage, SRR Gsd Be REaydhiidhayROmeh b 'rStzt;rh'eco% rB?FﬁﬂéW TR clivated.

illustrated in Figure 9. The subpane 100 I nc e graphi cal
r epr esenVhern ba §farta Comd@ldm&fae gétis activated, the qoeputed systan4 8 mttalcewtbe videbe

r ol contro 1 | n additi t he
%ane%iégg ﬁis] eﬁ(‘ﬂ ff&gg’géh%ftéet% °g?1%%tt018§ ‘f"i‘?" GEEHE 259K ‘éf riél tihe user a
st at us akecdshy, commands\arél @@t @r@ﬁﬁ@l&tc@nfr@lﬁﬁ%QW1ce {otht Rideo®saPd € i Hi@est at us
area 106 di splays a counter representin a count froma particular

poi nt orfo {ie t’W a@aerttaﬁbe Widenicamenael Mrdmd pétsbevideo cameraddr intoThelay mode.
status aI"hgaw%I&tsca's&ttk '?ééo‘rc?ér 14881 nre9 egtie%'p{j%fc? CE‘r'o:?qn@g ve%%oﬁcg%%?%g within

t he I deo casse is then
updat ed dage dmmppmpcxatel @m&obﬁﬁvﬁe Iacﬂi\hl&d within the ¥ihk€@bpaaé Satthi§ chRCHE der 14

giothe co ter sy;temlB Inthe exanple illustrated in . gure 9,

courTF‘é’F Ett?fb(i‘& e Ready'grentel buttan 1§ sractivated;i Mhsndhe SReady F@@tﬁﬂder 14

B T, AR S 9 G S s 13 11
- 15 - begin recording the stream of data from the video camera 10. If necessary. commands are
sent from the controlling device to the video cassette recorder 14 in order to turn the power
to the video cassette recorder 14 on and put the video cassette recorder 14 into a record
25 mode. Until the controls are then deactivated, the video cassette recorder 14 will record
the stream of data sent from the video camera 10. In order to complete ti]is task, the
computer system 18 initializes an appropriate channel on the IEEE 1394-1995 serial bus
and controls the flow of the data over the IEEE 1394-1995 serial bus.
Additional sink devices are added to the stream window 70 by selecting the
30 appropriate graphical representation of the desired device and moving it to the stream

window 70. When graphical representations of additional devices are moved into the

stream window 70, those devices automatically become sink devices to receive the data

- 14 -



In an alternate enbodi ment of the graphical user interface of the F)resent
i nvent i on, WO 906910, o i py conjunction with the ROM 40 il | usPFAUSASNM2TFI gure
4, the graphical representations of the devices within the
confi gurg { ns , .S, ;
are disprayBq Rl thR AR A BemniCbP Rkl iy FENifl SpieB dBvice
rat her tandnmiddplewirkhdevices is Jluspated &l Figerer &s&ht atreamn wikidavh 80 @€ Fignee 81 n a
further alternate enbodi meat of the g{rﬁsg % i nventi on t he
sel f - dedBelpdasiife firgt opsesann splpansed2 epd pt 6 ﬂtfest%@a@rwﬁpw Rigwe 7 At er f ace
as t éF’“' ' ' &

"G aphi ca TCM%Q ot Pt eH{‘ ?ggﬁﬁ"%m nc‘{'lﬁlgwr%gﬂ ?glggﬁgaepfgxsﬁtﬁt& g %Aggékd
Devs ces Withipl thel tHied hlﬂﬁ&elwéthag%hi‘éelr :iepies@nrmon 89 représedting the t€eviElahd 9.
Bet ween Applica and filed on nbe 1996, which is 10 her eby
i ncor poriadsalay Pg?ret?eé‘i*ﬂ:ide"ted and Toved from t{mf"?‘kﬁ FASIOR YRIBHY W £0- Lé‘écre the
interfac lcaht} BeRiRf0h 8917V GlVES fht e @Y R0BARERES I Riilable control

A

i mpl ene early any conventional conputier systemor of her system
under prﬁma&mr% of the television, rvatich are cﬁxmmil oy memnrrmneersysmtleSnﬁrdkﬁQh@selfAhi ch

| ol enori<se s AR TR KON é,w@evmonlla biegmbave Wi Uy seboaps

sy em S STk | y 402,
Peo B ThE ‘“*“‘%b?a'fei‘%m%“f%‘e‘%%ir o cpue bl 1 R iR B 3 by

a Conv enttele@rsadn ouile dtkﬁliy the stream bbdamhelnpuﬂammingd droapthecvidevacpmerada

e R EVEER TN I L R AN

devi ce 4Qiﬁtdﬁa¥nd el ‘ﬂﬁdgp‘oéolﬁtrf)l Kﬁ%naﬂ'kdlsragﬁ%‘f@@l WHEE%@“N&H?% %! BT MOre

of 20 magneti c, optlical or nmagneto-optical storage technology or any

ot her avas ﬁsaztdusaua&,sthe sbmpatgesystem 18 instractaniod etpvisidth &9 sybd:m\dbpbyﬁig?the

t dd t f
035ana A AE SOPL AR L TractBs. tecmioBig degice il diber 11 ng
dat a send coFﬁﬁé’x‘ﬁ?'?o @ﬁ%@r@ﬂﬁf‘ﬂletﬂ%@e@&%(}éev&l&ﬁ I@Bib @urﬁ?drgﬁ ¥ind At tﬁehe V' deo

menory 403 and t mass st orage device . | deo
nul ti pl eselevigiors ﬂ]9 ﬁst en thei apnpmpnatb(l&anml todisplay th&)wdeqaslrrtanofsem Heony th:tendmam)r y

403 and to a vi er 409, The vide i fier 409 driv noni t or
o di opl smarsdo’ Unt Re gopigly B e dGrRIRTE A e R SIen {4 Bk or esent
i nvent i ORechii dedsﬂile%'l@ﬂsmﬂ- He willd&&hlay the strearmélffdhﬁ'f%&niiﬁ@vi%@é E&rﬁéraQ'Or cuitry

408 and the video anplifier 409 convert pixel data stored t he

vi o menory mlmmataastbpanmogmdlsplwdtmmxa tiieostreamewindowtie 1lﬂmtra!tednn 410. 30
The sel f I.descg) blgyzgs bnfor QE ﬁ glth n dewfce gnd t he graphi cal
user “1gure P, TiegSybpang] ch B‘?e@ B PR R PG z}qoavg & (88T 45 %ont rol t he
oper at i ORe@fded Q0 CRE aRAiIRHR amrms 108 and th@ ‘Wéﬂd?d cslﬁgﬂtbk}%n bYo.aMn hédifon.

1394- 1995 serial bus network. The graphical uSer interface

- 16 -  the subpane 100 alsmmgh;des atetistanen Kil ﬁord@stawmgu toghé¢ n$epranwdtioof fheom

d hin t t .
apr osent P AR G oyt bUBE BT Avaaol08 SENIRA ik bR

25 a count from a particular point on the video tape within the video cassette recorder. The

status area 106 is initialized from the self-describing data stored within the ROM of the
video cassette recorder 14. The status area is then updated by communications between the
video cassette recorder 14 and the computer system 18. In the example illustrated in
Figure 9, the counter is updated by signals sent from the video cassette recorder 14 to the
30 computer system 18 during the flow of the stream of data from the video camera 10 to the

video cassette recorder 14.
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' apparent that the graphical user interface of the present invention can

al so be used to control devices coupled together in other types of
net wor ks and configurations. It should 5 be apparent that many ot her
types of glapH%¥O user interfaces coul d be generated usi ngPERESIS/N5529
self-describing information. It should al so be apparent that thef

sel f-descri bi i LA TTeleh C used for other types. of .

appl i cati ons Ig%g ap%&gt herb(?)gln#\lﬁnrt 8k rtrtg’n@ gplﬁﬁaé# h geéfa%f’egtg&’]eﬁ’é%s&_“ mveml_ognd_
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a singl ' ; T g ' Iy [ r

el Udee gy SDEfecfirUy o The apFicHl ARG Iof e NI, b b Below e o1 5.
An § nt ergnepthical representatiely eStheideviat.s dn prfmwhedademterﬂmbddhﬁemw&hsd@?wnt bi ng

I nformat.ion..to all t he, system t hrough .. Which the interface is

pr ovi dedmfe&n%?ttg? ﬁaﬁ'/f}%ﬁcflr’%‘édeeOFrﬁ?tEﬂnrﬁglP%maHS&llde @resaphical agerdpterface as

sof t war aaieht iU yi t i _ Head N t tion has
been des%rglhbcledwisr/\ Pt%garn mgh (58?@“\5{%&2‘?‘% ?93’73?}1?8%1 er?élﬁlf % 6%%&5?@?%‘31 g{regxé‘?é;t I ng

det ai | s IngjudiagiGraphicad Represematons®fBdvines Gbupped Tic IPER 394-19@315&@#?115@ a?d
ti the.i tion. . Such.refer e, hetein to s . fic enmbodi nents
oha det dndiob6r DRAHEEH: PR Fd GO bovPaber PhdOubopEdbe t he
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art that nodifications may be nmade in the enbodi nent 20 chosen for

i |1 ustration Whilhthgter usargnterface ofithe prosenttineentios coyeadvéntageousipbent i on.
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implemented on nearly any conventional computer system or other system under processor

control, an exemplary computer system 400 on which the graphical user interface of the

present invention is implemented is illustrated in Figure 10. In Figure 10, the computer

15 system 400 includes a central processor unit (CPU) 401, a main memory 402, a video
memory 403, a keyboard 404 for user input, supplemented by a conventional mouse 405
for manipulating graphic images as a cursor control device and a mass storage device 406,
all coupled together by a conventional bidirectional system bus 407. The mass storage
device 406 may include both fixed and removable media using any one or more of

20 magnetic, optical or magneto-optical storage technology or any other available mass storage
technology. The system bus 407 contains an address bus for addressing any portion of the
memory 402 and 403. The system bus 407 also includes a data bus for transferring data
between and among the CPU 401, the main memory 402, the video memory 403 and the
mass storage device 406.

25 A video multiplex and shifter circuit 408 is coupled to a port of the video memory
403 and to a video amplifier 409. The video amplifier 409 drives a monitor or display 410
on which the graphical user interface of the present invention is displayed. The video
multiplex and shifter circuitry 408 and the video amplifier 409 convert pixel data stored in
the video memory 403 to raster signals suitable for use by the monitor 410.

30 The self-describing information included within a device and the graphical user

interface of the present invention allow a user to control the operation of devices preferably

coupled together by an IEEE 1394-1995 serial bus network. The graphical user interface

- 16 -



CLAI V5 W Caim 1 1. A nmet hod of interfacing
bet ween deWOR46¥8npri sing the steps of: 2 a. PCTaIshb&/tRizng
sel f-describing information within a first device: and 3 b.

cont 0urh 00l (d Sle A8 Lo BLON R AEAR IRESF. hAuARE Rl &°L1~

descri bi'n £67 it Ton acing wt

The net hmdua-s acgraphited] repreehation of thehdevites ahd) ehelredviailsists edsmtumgm smt)marmt ion 2
i ncl udes a gr ‘g‘hl cal representation of the first device.
The et pRaraat Bertihawsanhical pser dntorfagectiche present Juyentige san plse .bg upgef @r mation 2

furt her. dohueiGsuck BOGHETIdgaher ROAEY QS Yidabks 308 HHASLLARR! It sofy L e

first de as C

whes ei n Yehwppaehf thdemany btheg type$ of griphical Wer interfaeed celdd bargemlate@ssng nl&m
where addjtional inpformation aboFt the first device is obta

The met HgH-dsscriving wdormatiopy dt saosld glsq he APRagsHb thas .thf-’gseclfhféessrﬂ@ﬁg mfowwmd. ng 2
an interd,aqe &Q%?&%tﬁgrct%& cﬁ%‘ﬁgg&‘tﬁﬁé | Bxh&héﬁéx{vugﬁﬁ%ﬁtk l?daﬂgth?ééfrﬁﬁ&?&ehon

wherein a user Ity to control operation o st
devi ce tdmdailgdtratdide Tint sxdf-daseribing 1nformatﬁn of the present invEngomist meﬁbreﬂﬂ;y asedi med

|ncla|m5v\/r1re|n i nterface i des. the 2
r epr esenPARPYAC B1ETE Fanpa risated ddes{ocn Piadien st » gper 1 B a6y o control
Th go et " ASmbretleVREs togdtd E‘E‘nélevéﬁ@fc@ of syﬁansq*hﬁs SESIREAIR &genkeaf ﬁfeﬁﬁEé on 2
i ncludes an operating systemdrriver. hod as
cl ai med inpludésagraplficalirepresentations seihe- drt&ses angd amgulabif: conted!. om\nzlnternetl ncl udes a
user appldd?eiisg i Bso provided within the self-describing information to allow the system through
which the interface is provided to obtain additional information about the device or
software for driving the device.
15 The present invention has been described in terms of specific embodiments
incorporating details to facilitate the understanding of principles of construction and
operation of the invention. Such reference herein to specific embodiments and details
thereof is not intended to limit the scope of the claims appended hereto. It will be
apparent to those skilled in the art that modifications may be made in the embodiment

20 chosen for illustration without departing from the spirit and scope of the invention.
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.18 - 9. allHll Hlalrredlnclalm8v\here|n
t he user appl | catl on provides a lemﬂnm u H interface thr18ugh

whi ch a user rovi ded access to“the user appllcatlon

The et hodw&”@l6 Pmed in claim6 wherein the address is an PUr/ermtsszp

addr ess. 1 11. The method as clainmed in claim6 wherein the
address points to a |location 2 g% hﬂ%g net wor k of devi ces whi ch
includes the first device and the g vi ce. 12. The
net hod as clained in claim6 wherein the address is nndifiable. 1 13.
A devi cg,ing¢l.udi ng sel f-describing information conprising: 2 a.
means foft® 2§%P¥ng sel f-describing information; b. a

physi cal interface for allowi ng the device to communicate with other 4
devices including transmtting the self-describing information; and 5

c. 1 d.contr 0I | ¢k mediod| fdnterfadihg bemeas dévites oipkisigig ahe! stk s 6ihe physi cal
interface for control ling communication through the
i nterface Wi tah ot KEbedding selfdescrihing infoymation within a ﬁrstrﬁ@n@e\anée as cI ai med -
in glaimil3 wher e'cgnfiéug‘m%etbé ng?%gﬁcpkdqgldw &%Ecrcr)%h v1ce to accebs t%efd@ devi ce as

gr aphi cal representat

cla#med in clai m Hssonibargeinfortiatiors &rfinWeacing Withghé ﬁiﬁrd'&ﬁ'bé.o_n 2 i ncl udes
an address from where additional information about the devi ceis obt ai ned.
1 16. The device as clained in claim215 wherein the address

is an internet ad | ai ped in
cl aiﬁm 12‘? ‘wher ei n ?ﬁ’?’ﬁ%‘?‘?d #e%l?:‘ﬂe%'. Hé: la|“r1}f lowherem tﬁpgel?l%&c?ﬁ@lgdag ﬁerbr mat i on

r egar di rigcludastar griaghieal defrasentation af itheyfisf déviee. devi ce.

1 3. The method as claimed in claim 2 wherein the self-describing information

2 further includes information regarding controls and functionality of the first device.

1 4, The method as claimed in claim 3 wherein the self-describing information

2 includes an address from where additional information about the first device is obtained.

1 5. The method as claimed in claim 4 further comprising the step of providing
2 an interface on the second device using the self-describing information, wherein a user has

La

the ability to control operation of the first device through the interface.

1 6. The method as claimed in claim 5 wherein the interface includes the

[ )

graphical representation of the device and available controls.

1 7. The method as claimed in claim 6 wherein the self-describing information

"]

includes an operating system driver.

] 8. The method as claimed in claim 6 wherein the self-describing information

2 includes a user application.
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1 18. The dH“l“HHH‘s“HI Imlrﬂé“ll n cl a| m 17 wherein the

sel f - descr W& 99¢6918f Oor nat i on« | to provide a graplpctmjsggmgsggfacg
on a controlling deV|ce for controlling operation of 3 t he device

799" BT 0N Orhe Ry aimed in i dovhersingte v mekitian eraidhs
WﬂeQe' n E.,Fh%hﬁﬁlaﬁ's%r frﬁérfa%‘é%x‘oﬂ@h $idh a gsﬁg is pre GRIEt aPLedd d ﬁ'lfe é%r#pﬂ a’do'ﬁCI udes a

menory devi ce. evi ce as c

wherein the nennry deV|ce is aread-only 2 ] nennr¥ 1 21 o

The devi as cl a| claim13 wherein the nmeans for storing self-
desdri bi rig i nfor ma ‘ﬂ!?éﬁ Wordaimed g glagm (f’e‘b'hfé’ém the address igan internet address. The
device as clained in clal m 13 wherein the nmeans for storing self- 2
describing information includes a broadpast recei ving devi ce. 1 23.
The ldevi ¢& as cl ai fFhel method @i dhaifkidd\ihelaih 6 Whereinhiie addressi pHiRE k96 odafioan | EEE
2 1394 interface for interfacing the device to an | EEE 1394 serial bus
st r dct ur &vithin 3 networl gf devices which inchideg sheafisist deviceyandathe second device.i ng: 2

a. a plurality of devices coupled together. each of the plurality

i ncl uding: 3 [ means for storing self-describing

i nf dr mat i1dn; and 4The method as clalmed in clairh.6 wher@inPhy sddreds is Madifiasge for
aIIovvingthe device to conmunicate with 5 o _ _ ot her
devices including transmtting the self-describi n? | n}‘ or rrat:cog; 6 f

and {7 2 t yral .ty of devices for

pr eslentl r%g a gr aph? dﬁVl@nﬁMﬁ&E@eﬁ‘%P&ﬁ;ﬂ\g fisdr mgg&? g%lgpnﬂ%(g‘,.l I zing the

sel f2 descri bimg i nixmamaforetnrfmgm&lf&ﬁﬁdmbﬁﬂg hhf*&rrﬁhunﬁ ality 9

of devices, rough .operatjion of the plurality of devices is

contY ol | ed, 13 Ja p YSlca interface for gfawingthe deyier foueinmmueicate svidmtberessor and

a digpl ay. devices including transmitting the self-describing information; and
5 c. a controller coupled to the means for storing and to the physical interface for

6 controlling communication through the interface with other devices.

1 14. The device as claimed in claim 13 wherein the self-describing information

[ 0]

includes a graphical representation of the device.

1 15. The device as claimed in claim 13 wherein the self-describing information

[RS)

includes an address from where additional information about the device is obtained.
1 16. The device as claimed in claim 15 wherein the address is an internet address.

1 17. The device as claimed in claim 13 wherein the self-describing information

2 includes information regarding controls and functionality of the device.

1 18. The device as claimed in claim 17 wherein the self-describing information is

2 used to provide a graphical interface on a controlling device for controlling operation of

(WS

the device through the controlling device.
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1 25. The syst n'” ﬂ as claimed in claim 24
wherein the sel f-describing zﬁ“‘“ﬁ VImHﬂ ”ml I ncI udes a graphi cal
representation of a respective' dévi ce. The system
confi gur atworpsasgtel ai med in claim 25 wher e| n the seI f - descrp®f8osAss20
I nformation includes i nformatlon regardi ng controls and functlona Ity of
the respective 3 devi ce. | . . . . .
2b - . The dgyice as s claimed in chign by whenincafmesos fori oringsselft ai med i n
cI m 2 AFudeO" ing includes a nenory device. 1
a2 Qie%?ﬂﬁ@rﬁlf&gg.\gtﬂgm coJr?g rgu?r% od?/gé clainmed in claim?27 wherein the
mem)ry device 2 Is a read- onI y nenory. 1 29. g o The system
configurgtion as aired in claim28 wherein the sel f-describing
i nf br mati’on i ncl ugll& J;EE lcsaaF@%ﬁ{n Hr el wsinerein the r@gmcerérﬁeweas)aéeadoordbt ain
addp t i ongémety. i nformation about the respective device. 1 30.
The system conf iguration as claimed in claim29 wherein the self-describing
2 i nformati on includes an operatl ng syst emdriver. % I 1§1d o
The, syst mconflg at'on as d i,n wherein the, se escribing .
> | yl n‘fﬂOr mat i on hﬁc ﬁ@@sﬁ ngaim E“ht“ihﬁrr?m the ymeans fefzstomg self- The
Sys2em cdesdritghl mifbradation ufdl@e?ﬁ%édﬁa géviédn 31 wherein the address is an 2
i nt ernet address. 1 The system configuration as clainmed
in claim31 wherein the address poi nts

1 22, The device as claimed in claim 13 wherein the means for storing self-

2 describing information includes a broadcast receiving device.

1 23, The device as claimed in claim 13 wherein the physical interface is an IEEE

XS]

1394 interface for interfacing the device to an IEEE 1394 serial bus structure.

1 24, A system configuration comprising:

2 a. a plurality of devices coupled together. each of the plurality including:

3 i means for storing self-describing information; and

4 ii. a physical interface for allowing the device to communicate with

5 other devices including transmitting the self-describing information;
6 and

7 b. a system coupled to the plurality of devices for presenting a graphical

8 interface, utilizing the self-describing information from each of the piurality
9 of devices, through which operation of the plurality of devices is controlled.
10 the system including a microprocessor and a display.

1 25. The system configuration as claimed in claim 24 wherein the self-describing
2 information includes a graphical representation of a respective device.

1 26. The system configuration as claimed in claim 25 wherein the self-describing
2 information includes information regarding controls and functionality of the respective

3 device.
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2 to a | ocation within one “ “mm\lﬁmm devi ces. 1 34.
The syst enWeA06dr at i on as cl ai ﬂ (mm erei n t he pgrASo8/cs3bk9 2
interface includes graphical represéntati bns of” the plurality of devices °
and_connections 3 bet ween devi ces. The system
conti gurdion as clhe sysem ¢pnEighiaspas ﬁhﬁ?@i in %@é’r%\@ wherest the means §oil ect ed
devices 0. he i nterface by conmunications fromthe
sst’t)'em t% é&g i%fuﬁ#eggrg}vmfldgﬂ evi ces. 1 36. The system
configuration as claimed in claim35 wherein the systemand the 2
plurality of devices are all coupled together by an | EEE 1394 bus
st r bict ur . The system configuration as claimed in claim 27 wherein the memoryjdevice

) graphi cal user interface for controlling operation
of %ew clés? rg%duo?lgdn?néy' together into a network configuration, the
graphi cal user interface conprising: 3 a. a plurality of
devi ce images each representing a device within the network 4
confi gur#dion; 5 The system configuration gs glshmedhin ¢laigy 8 atheesin megfdeé@rhi&:t i ons
bet yeen enting
et woen it it h AP Rnf which syt i bl B TOARE niRG6
conBi gur aféraratioamblowl the respective device. control neans for displaying
avai l abl e controls for selected ones of the 9 devi ces
and controlling operation of the devices based on selected controls; 10

whernei n 3(?6 pl ural iy sﬁ(eng‘é‘(‘cfjﬂf&%rdtfgﬁ%%lﬁ?gd tD8afY 2b lv@m' %}eﬁf)clle%ﬁ%ﬁo

obt ai ned from sel f - escribing Irntformati on store
devi2ces. inforination ik8udes an operating Fystergdaipbn. cal user i nt erface as clained in
claim 37 wherein the graphical 2 user interface is displayed on a
corrput er system having a display, a nenory and an i nput 3 devi ce. 1
39. 31. TheTHs 3kint abnfiiRdtion s RISMER it lafth 30 WkrdiR tid SHiMARSivhgr i n
t he |nput devi ce

2 information includes a user application.

1 32. The system configuration as claimed in claim 31 wherein the address is an

2 internet address.

1 33. The system configuration as claimed in claim 31 wherein the address points

2 to a location within one of the plurality of devices.

1 34. The system configuration as claimed in claim 29 wherein the graphical

2 interface includes graphical representations of the plurality of devices and connections

3 between devices.

1 35. The system configuration as claimed in claim 34 wherein operation of

2 selected devices is controlled through the interface by communications from the system to

3 the selected devices.

1 36. The system configuration as claimed in claim 35 wherein the system and the

2 plurality of devices are all coupled together by an IEEE 1394 bus structure.
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e I W co e e o

claimed in claim 37 wherein t user interface is displayed
on a television. 1 41. The graphical user interface as

cl ai med i nVOPHOMA0 wherein the input device 2 is an | MGHYSW/15890t e
control device. 1 2. The graphical user interface as

4

cl g medsibn claim 7]% [ - . descri.bi ng.inf ormation includes
an addrels7's t hr oug WA Cﬁzﬂt\ﬁeell@ge\rlfagée%qrréagolg% OP?{S{I%‘H Opdevé?%icp‘éﬁ)lf" controls
ar e obt asgeddr into b networkXonfiguration, the graphigalantr medrfads esmprkigg:f ace as cl ai med
in._claim42 wherein the address is an 2 i nternet address.

- - a. 1 aplyality of device imagesieachyrepprsenting aidevice; withinfthe setworle| ai ned
inglaima42 wherej dress 2 points to a location within the

net wor k confi gur altc%ﬁréﬁ?atﬁ)ﬂ’ 45, The graphical user interface

as &lained ib. cl aigrapBitalepreséntations of ebinectons betwsdathe bRirl@y bbtievigat i on for
a device includes, a graphical representation of the device and 3

i nfrmation regar 4NAEFS denTETeBRE agtvalfconractionfadf thy deyiceshwithinthe networkl 46.
A system for contrgld .u'?ﬂioqe&jxcfes coupled to a bus structure conprising: 2
a. a bus structur®e confrgured for providing communi cati ons between

devB ces; 3 «c. control nieans for displayinighvdildblefcotieals EaSsefoted! ds bptHehe bus
structure for co ni cating acros the bus structure,

s 4 . i
each of the pl uraffYigesgmdepireltisg openatien afthsedevicenbased onsglegted controls;
i n{@r matyRps; ; oo i Aphi ser intenface for
control I\i ng l%mtﬁ fa(ljlhy %f% d%vﬁcee IB]a ?Sa?r}dt ‘;5‘@8%‘%@5‘. Cgogigro'# dfé obtdmed 'fohT sclf

i ntl udi nigscr®ing information stored withinithe devices. pl ural ity of device inmages each
representing a correspondi ng one of

1 38. The graphical user interface as claimed in claim 37 wherein the graphical

2 user interface is displayed on a computer system having a display, a memory and an input
3 device.

1 39, The graphical user interface as claimed in claim 38 wherein the input device
2 1s a mouse.

1 40. The graphical user interface as claimed in claim 37 wherein the graphical

2 user interface is displayed on a television.

1 41. The graphical user interface as claimed in claim 40 wherein the input device
2 is an infrared remote control device.

1 42. The graphical user interface as claimed in claim 37 wherein the self-

2 describing information includes an address through which the device image and the

3 available controls are obtained.

1 43. The graphical user interface as claimed in claim 42 wherein the address is an
2 internet address.
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the plurality of devices and each obtai ned
oo S UL e,

bl Cal 1t of Cdevi oLt BAbHKR, e BURLEF af CplRE ‘Qﬂ‘gg‘@%‘{]??c%”ﬁf"‘&m tpg address yror e
opeRat i opoinfs tb helockionogishih sheomstivor dondigtfationigh the graphi cal user

i nterface. 1 47. The systemas clainmed in claim46 wherein

t he graphical user interface is 2 I di spl ayed on one of the de¥ihces t

i nchudingsa mcro ' y e system
achI ai rrgsd in cl amﬁéé:lgl% 18?13.@% ?ﬁegfaggégﬁﬁa dlllﬂls%?lm 1%{ Wlhf:rzf(%thf self- further
comﬂr i seéescnbmg dhformativm foon déw&phmythdtg agtaphicdh r€presentation of tHerdevReaptied ones
of the devi ces and c LIin tion of the devices based on

sel éct edmé%‘maﬁlevg?ﬁar %F%WP “Ct‘ona ‘g)ﬂ/%fhﬁlﬂeélcéontrol s are obtained from
the sel f-describing information of the corresponding 5 devi ce. 1

49. The systemas clainmed in claima48 wherein the bus structure
is dn | Ef& 2 Awdtemefoi abntiniBng tevicss woepled to a bus structure comprising:

2 temas clainmed in claim46

whefein the s&f- d%QE? Ft[)‘fcﬁ‘ﬁe cArfgyred godri’r iding copymupiEonsetvaen deyicsesa
graghi cal reppesen @Idrﬁﬁ¥ Qf dEﬂ@esd&beFé@ 18Rk Bﬁfé?lrueﬁﬁ'é iy croﬁ%xﬁdaﬁggr CTOS%
controls and functionality of the device. he

as @l ai med in cl ai the3msahaetateneacheofshe plukdisy |of Ide\ngem mélodmgtsekﬁ{deﬂmbmg _
furtsher I ncl udes apn.i nternet ,address through which additional information

abolt the device 31nf0rm ' n’oimdal ned. 1 52. The system as

claigmed in clai m 54 gyphical fseeatbrfak fbhé‘orﬁﬂo‘m@' opeYatih JFGNd pRFalfy of deviBG udes
a mg/rmry for storing the self-describing information.

including:
8 i. a plurality of device images each representing a corresponding one of
9 the plurality of devices and each obtained from the self-describing
10 information of the corresponding device; and
11 ii. a bus structure representation illustratively coupled to each of the
12 plurality of device images representing the bus structure;
13 wherein operation of the devices is controlled through the graphical user interface.
] 47, The system as claimed in claim 46 wherein the graphical user interface is
2 displayed on one of the devices including a microprocessor and a display.
1 48. The system as claimed in claim 47 wherein the graphical user interface
2 further comprises control means for displaying available controls for selected ones of the
3 devices and controlling operation of the devices based on selected controls, wherein the
4 available controls are obtained from the self-describing information of the corresponding
5 device.
1 49, The system as claimed in claim 48 wherein the bus structure is an IEEE
2 1394 serial bus structure.




| 1 53. The sy stemas claimed in claimb52 wherein the nenory is

2I ;?%d4gnl/\%er2el n tﬂﬁgms)re?/f descr |m|ﬂ£m| m”r”ljl "m A Syle 3?1 ﬁZrC: E;I(:Inﬁgelsnan

address whVOPP¥611Bts to a | ocation Within"the d“ew ces coupl ROIUSSIsssbus 3
structure through which additional information about the device is

OthZi nedsg, The system as claimed in claim 46 wherein the self-describing information
2 for a device includes a graphical representation of the device and information regarding
3 controls and functionality of the device.
1 51. The system as claimed in claim 50 wherein the self-describing information
2 further includes an internet address through which additional information about the device
3 is obtained.
I 52. The system as claimed in claim 51 wherein each of the plurality of devices
2 includes a memory for storing the self-describing information.
1 53. The system as claimed in claim 52 wherein the memory is a read-only
2 memory.
1 54. The system as claimed in claim 46 wherein the self-describing information
2

further includes an address which points to a location within the devices coupled to the bus

W

structure through which additional information about the device is obtained.



