;ef e3egd\ (661 T@ TITLE OF THE I NVENTION A System and Met hod for

| dentifyin nvoked by Function Keys on a Keyboard FI ELD OF THE
| NVENTI ON mwmmmm \W“‘m esent invention relates to the field of

systens. Mre jcularly, the present invention relates to mm@mm mm
met hod for |den ylng function invoked by function keys on a

BACKGROUND OF THE | NVENTI ON [ 0002] Conputers typically run a vari ef
applications that allow users to performtasks such as word proce55| ng,
accounting, graphic design, etc. An application typically creates a
docunent ] ' BRE to commands fromthe user. The file created
will condl e user to that application. The input fromthe
user may be, A gystéxaml6thod 3P edniifHik EFuﬁvﬁaﬁsrnncﬁdeddﬁmmubﬂﬂﬁemimOSI tion of a
graphic design, etc. The user's work may then be printed, transmtted or
stored fBﬁﬁP@Fure use by the application. [0003] A user typically interacts
with the applications running on his or her conputer using, for exanple, a

keyboard and/or a nouse, trackball or trackpad. Wth a keyboard, the user
can type_ﬂﬁil_ﬁﬂﬂ_dﬂﬁﬁﬁﬂdﬁﬂ dat a |nto an appllcatlon Wth the nouse the

user can sel een buttons 0 a |nterface evices

orovi ded by ﬁﬁ@"’ippfﬁ@msafﬁ G RRATF Oy helhpf SPEREFESRBOMAE | 1 sorme

i nst anceﬁart@lﬁgrmg st infertig R Edldt3o b BtentAA EhddTbd idettBEngMuhdtiohdie nouse can

al so be 1nitiated by pressing a sequence of keys on the keyboard.

Al t er nat inyelieg by Siaiiortkebiven okeybemsd: only be accessibl e through pressing keys

on the keyboard, rather than using the nouse. Mt current keyboards

i ncl ude a nunber of function keys that are specifically intended to allow a
3 '“Tﬁbicall functions of an application w thout

usi ng a nous 005 Cﬁ sf d ke e t |1y twel ve
functi on key?o?@gel e rﬂ‘teﬁf }éa ﬁ'aoqsgmhﬁ% é’ﬁtqaﬁq{ Hy‘g‘gfsg Y oups of four
keys eacperfolii€askdl$teh hPRoMPYSceRng, aiymmg; gi'dﬂhfbldaélgri, be. fAungplicatiord hey cal | may
change depending on the application running on the conmputer. 1

exanpl e, tyPically ogsreg adpeueesserige BpPPRALe exmands fpmithrgisem Rlﬁéﬂ%?ﬁ%mit er
pressi ngyhNGatafi!the input of the user to that application. The input from the user may be, for

example, typed text, numerical data, the composition of a graphic design, etc. The user’s
work may then be printed, transmitted or stored for future use by the application.

[0003] A user typically interacts with the applications running on his or her
computer using, for example, a keyboard and/or a mouse, trackball or trackpad. With a
keyboard, the user can type text and numerical data into an application. With the mouse the
user can select on-screen buttons or operate user interface devices provided by the application
to control the application.

[0004] In some instances, a command or a function that can be initiated with the
mouse can also be initiated by pressing a sequence of keys on the keyboard. Alternatively,
some functions may only be accessible through pressing keys on the keyboard, rather than
using the mouse. Most current keyboards include a number of function keys that are
specifically intended to allow a user to quickly enter commands or call functions of an
application without using a mouse.

[0005] On standard keyboards, there are typically twelve function keys labeled F1
through F12 and arranged in three groups of four keys each. The function keys are dynamic in

that the function they call may change depending on the application running on the computer.

1



key may initiate the application's on-line help features. Wile, if the
conputer is running a graphic design application, pressing the "FI" key may
open a new file. [0006] The presence of the functions keys all ows
application designers to assign various functions to each of the function
keys. This gives the user a shortcut to activating those functions, if the
user knows which function key has been assigned to a particular function.
To conplicate this, additional functions nmay typically be called by
pressing the function keys in conbination with other keys such as the
control (CTRL alternate (ALT) or.shift ke 0007] If the uses runs a
vari ety Err b dtd FoRB st ebpRitls o U5 s BRky Pl CUTT T

t he user kdyandyeiear eie application’ suiclie Gl fdaaites. WhikpiftiRveMpater & @ytmingac! udi ng a
function key, can be used to initiate a particular function of the
applicatB@H%c@ﬁﬁ§éﬂﬂ@ﬁ¥¥&?fﬁﬁﬁtﬁéé? ksyymay apsh 9 nely §ont i nue or avoi d using
the function gy |the'HRobentds bl thP RurloiH kel Al Ws AFpIRADURLRE BGsdighnCt i On keys
woul d increase the user's efficiency and ability to opefate the

appl i cat vasious fdogtioneio, eacthef the funetionkeysu iThis giventhe aisara shorteuf torastivating keys and
key combj,nat 4 I ' S ; onme. 1 rrant. time. Using
t he nDusgB?3$§%$P%§?%gggﬁgﬁg P@ﬁhﬁgﬁmgﬂﬁg%%§¥§§%$%%? ﬁﬁgﬁﬁéﬂﬁser\MIl

t ypi cal | funbrdng Todempligtetthix tadditiogl Apttions inaptypichllyetie caltudi by praasimhent f uncti ons
are available to be activate ith a click of th se, SUMVARY OF THE

| NVENTI ONRet98d8ys if-rem %@%Wﬂtﬂp%%?ﬁymw ﬁa{be Bentea o R Doy T0F  er ent
systens,gﬂ@kggds, products, etc. For exanple, the present invention may be
enbodied in a systemfor identifying functions invoked by function keys on
a keyboard. d0801a d¢theasar pursfacandsy of dpplidatiosondbkeopiputer.dt mawbeng a nunber of
function d 0 i spl ce,. Th i deyvi IS
confi gur %xgl%ﬁl(%)ry&ﬁg%llk%r tllhgg‘%’{é tot rﬁglf Igli(’:%&@%&%‘%“f%yt %resg?"gerq(é:%%ﬁgs ég%/&siggand gi ve
an i ndi cafunctivndey,aait bewsed aninitinte alpadictiyr faacion bothe apslicatioay Comtequayigt em may

al so include a keybpard driver for transmtti icon data to the. keyboard.
(00003 THE U ek Sinpb rentingh oty e ot Asaasia Hvea PRyl e B 1 v ¢
stored OghdausAa kiR fdcabRRs)s WRHldUmBreald e Ribrd bficRhcyal h¥iB o Bferatk Bel ude, for
exanpl e, an application 2 and a keyboard icon file containing icons

cor r espotidligasion.oHpweier iteraffosgsquinéd i lean thefeactiomkeys grd kdy camingtionaisd by t he
applicatjon. ] I BV I Q. ' | met hod
For 1 dontorgieHas FaufeieoBlers Bl MEMe Whydfte g i PHRA BB

di spl ayi rake morzrtiEnepbutahetkissplvidlyypially beeguided b eexk ey drapghiclicorshikat irdivas wiai ng
associ ated respectively with the functiop keys and giving an indication of
a functi H‘:tf"ﬁ%gfﬁé&a‘%@e lo.feectatsloh A ok pbs Wekey. BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0011] The acconpanying drawings illustrate preferred

enbodi ments of the present invention and are a part of the specification.
SUM I gLy Y E ;_’A Cri pt| on,

[0008] The present invention may be embodied in many different systems,

methods, products, etc. For example, the present invention may be embodied in a system for
identifying functions invoked by function keys on a keyboard. Such a system preferably
includes a keyboard having a number of function keys, and at least one display device. The
display device is configured to display icons that correspond to the function keys and give an
indication of a function invoked by each function key. The system may also include a
keyboard driver for transmitting icon data to the keyboard.

[0009] The present invention may also be embodied in a bundle of software stored

on a data storage medium. The bundle of software may include, for example, an application



the draw ngs denonstrate and explain the principles of the present
invention. The illustrated enbodi nents are exanpl es of the present
invention and do not limt the scope of the invention. [0012] Fig. 1
illustrates a basic conputer systemw th which enbodi nents of the present

i nvention may be practiced. (0013] Figs. 2a-c illustrates various
enbodi nents of a keyboard for a conputer system according to principles of
the present invention. (0014] Fig. 3 illustrates a keyboard and central

pr ocessi ng unit of a conputer systemthat irrpl enments an enbodi nent of the

resent vntlo 0Ql 5] Fi. [ rt illustr i a et hod
gccor di n*{jl 2 e&”ﬁ%ﬂ?‘%ﬂ fggc‘%‘f ‘cwséggwo?‘ﬁ?ﬁetﬁ?\l%ﬁons[%? "ch'gctm% kFYSI ustrates

a bundl egkaappd aﬁﬂ;yltgé’] nehtikgyboard icon file according to principles of the
present invention. &q 7] Throughout the draw ngs, identical reference
numbers desi dOHOk | present lre'm@wemag alspberambogisd DRSmRhPd foaonideafifyMBIE PREFERRED

ENVBODI f,pd conputer
asor to Tairon il b RrBiARRR oo IYeRRl PR, ERIRENL Fs By deicln? 27
functi ontke klembamd,l theglcam; being amoplhued edspeativelyuwitlethe Iﬁylcmzt keyeamrgititipeanc onput er .
Under prJ nC| ent inventio di spl ay devi ces, for
exanpl e, 111F‘ﬁ ??:ﬁ%‘toam@ﬁ%‘g‘?ya?da@éﬁee@? fQ%t“t“(‘%rTF‘?‘?'c:orporat ed into the
keyboard. 3 Preferably, a display device is |ocated above each function
key. A ke boar d drlver can then di sI ay a graphic or textual icon on each
ARIBF DESCGRIR % AYiMIsan i ndication of the function that may
be caIIed by Si a user can
make use of t[ﬁde F un?’?’f %%%@%ﬂ%%%w%q@%&rﬁg p%zaﬁpreglgg%gn&%@ngpfze all the
vari ous ﬁrmnﬁm@nﬁomﬂlamhﬂmytdfm@ spenification T(xgy&erfwmh tha flowingtdaseripgig, i cat i ons

Lypi car 1§ e S G AR RiRY SeEie bhie lenah fvghion. TRSILALER °

embodiments are examples of the present invention and do not limit the scope of the invention.

[0012]) Fig. 1 illustrates a basic computer system with which embodiments of the
present invention may be practiced.

[0013] Figs. 2a-c illustrates various embodiments of a keyboard for a computer
system according to principles of the present invention.

[0014] Fig. 3 illustrates a keyboard and central processing unit of a computer
system that implements an embodiment of the present invention.

[0015]  Fig. 4 is a flowchart illustrating a method according to principles of the
present invention.

[0016] Fig. S illustrates a bundled application and keyboard icon file according to
principles of the present invention.

[0017] Throughout the drawings, identical reference numbers designate identical

elements.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018]  The present invention enhances the ability of a computer user to make use
of the function keys that dynamically call particular functions depending on the application
currently active on the computer. Under principles of the present invention, small display

devices, for example, liquid crystal display devices, are incorporated into the keyboard.
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|
t he present invention may be practiced. As shown in Fig. |, the conputer
systemincludes a central processing unit (CPU) ( 102). The CPU ( 102)
typically stores and executes the applications installed on the conputer
system A nonitor ( 101 ) is connected to the CPU ( 102) and used by the
CPU ( 102) to display the graphic user interface of executing applications.
The nonitor (101) is also used to echo or display the input of the user to
the application. [0020] A keyboard ( 100) and nouse ( 108) are al so
typically connected to the CPU ( 102). The user operates the keyboard (

100) an u .108),t0 control. the li.catio r,appli.cati ons runni ng on
Lhe. co TreRERY. Sipisiene bietatr it Sl Thon kR st sOBE 60210 The
keyboar diidplaQQrapRic @k exahl ¥or ACdadkleEthy ShdliQiiplagdBRER tERE & eivation o£07) Wi th
whi ch a user can produce ta/ged text or nunerical entries. Additionally, the
keyboar dhg funeipn that ey papalied by\pressipe theradincent fpaticaykeys Iy thisayonuseessd ( 103) .

The funct/ - : F 12. The
function 1§3§%§¥@%§mﬁ%§§? béﬂ@gﬂgﬁﬁﬁ%ﬁ§%§&)|spég§éﬁg$§%§g?ﬁg$?%% row of the
keyboar cralledty@he fonction keysdormaacmmigbelapphcatihnsetbat gnay bp surnofn thocompkgsrs per gr oup
as shown Hn Fig. 1. [0022J As indicated above, the purpose of the function
keys (1d§§mPs to call functions of the currently active application running
on the CPU ( [d038) . Avp. 2pRisirstédd 9picAloSbHPREr s§&tem abthivehithtah@mbodigbit@As t hat
will be called by the various function keys ( 103) when that application is
active. thmpresontingantipymay bg pragiiged. j 4s shpwn 5%\%&- Iy thg gpmpyfen preteqydncfudes2 nenor i ze
whi ch f j LS : i 1 [.cation

f requen't{‘lIg g&%gg’ééé@%# \j\nﬁs('@?(l(!ﬁ'e?%uég??%dﬁy%ggﬁ&h%(s\}és %gggecggqtqet tle or no use
t o t he npplicatipr3B8)leddrethk eythpaerdystend, 08 momigr (A0 Has ¢anoéctradgo shesPRU t key (

105), a trol ) 104), and an.alternative.(ALT) key ( 106).
These ki ehdtset it it b dbbafe find B RReY SLtEMR The t unct i on
keys ( 1(igplicatiéds] Thé Mehitdr\groah isaBSs usdd tb Behoas tdispRy e phpucét thoikset toahe ar e not
called by pressing the function keys (103) alone. This greatly increases

t he nun#@PLBHO% unct i ons that can be quickly called by sinply pressing
keyboar d key?ﬁoszVVe%elEeylr)%arrd ﬁbépangrnﬁ{%lﬁ)é M08)ed BaSEPicNSoHAELE D @B Che user to

know whi ch keystroke conbi nati'on w i nvoke thé deSired function. j0024)

The predédR). The et opematesditle ksybessd (1908samdpnamist €48) tolvouter] bherappldationeti f i cat i ons
to the keyboard 100a).. FEi illustrates ortion of.one possible
enbod: rebiegRor g s CREIBY o BBl u LB bR e sP s, b o5 of ¢ he
present invepgo2epn. BORSboAd (RIOPPRickdblyihdudes varloiealkiabaeickeys @1@Pa) provi des
function keys ( 103). As before, the function keys ( 103) may be

cont i nudtit Whieh aisesed PEIGYRRYPeiett op npmepicakentrice  RAJHRMHY thelsoloast nay be

ar r angeq g pFJ?ér%liyé %E&B@te@ﬁ ndAbEr ol‘ﬁ}{&ioﬁ%m%sqli@ﬂp T8S RN kel d(103)dnay?- The

function kéys ( be arranged anywhere on the keyboard ‘under the

y
pri nci plnesmberftwelve apsk kedebelediFih g Ri2. obhe fametiokkayb 6148 imgy beo@atinuguglp i ncl udes t he

st andar d,. r ' I shift key
(1o, G RATRTRG fp Ao RUNEL UR 00y by g BB bloufS ot 06

al t er natkeysepet flotp akepwh inlBig;1.Fig. 1 ). (002b] Additionally, the keyboard
(100a) includes a nunber of small display devices ( 120). These displ ay
devi ces ( | W%ay%ér_}dwﬁtffiaBeelant_bfeerppﬁeqaﬁ#aﬁercyg&%aysahoéﬁls@c&alevi ces.
Pref er alneioQNg 1R WaRedySRliRapPRMiGErufli?Pan the CRBIOH)ahadp¥ichioeach function
key (103). Preferably, 'this association is created, as shown in Fig. 2, by
di sposi rigsignetFangissign e {uncteons ROl berealtsid by dheyvaripusvfonctiae keys (HB) wben key (
103). The,f i on I : ' i I Spi devi ce
120)" al i abPIEHKE D Y (dflontch bR, RORSEAAIR Al plipdY SR0' o ¢
convent iviich fluatiom s Seladdlyiwhirhdurdtiapkegfordavh applidatid? Bquantlyusad.f unct i on key (

103) are within the scope of the present invention. [0027J The display
devi ces Qt %)Seséh%ga%t@a ﬁfmf%‘zﬁewﬂ#ﬁ%ﬂrg}o 5F WP ES%Er textual , that give an

i ndi cation ofpgh8e  gACKdyBErE #l00PRlaPHsPhaSR ar‘sﬁiﬁtl%ﬁ,(ﬁ%i%cdoﬂ&&%frﬁﬂ?“ on key
(103). In this way, the user need not nenorize ich"function key ( I 03)

cal | s wkex bl Ofandtan elierngRive K&k T) keiél 093 eFhesakeys €10¢-166), when pressad indi spl ayed on

the display device ( 120). [0028] For exanple, as shown in Fig. 2, an icon
( 121 ) is illustrated on the display device ( 120) above the FS function

key ( 103). This icon ( 121 ) is of a floppy disk indicating 5
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100110225-1 that by pressing the FS key, the user can initiate a save of
the file being worked with through the then-active application. [0029] In
nost operating systens, for exanple, Wndows, only a single application is
active at any one tine. There may be a nunber of applications running in a
nunber of w ndows, but only one is the active application. Typically the
nmouse is used to switch the focus fromone application to another, i.e., to
activate another application. The active application is the application
that will receive, for exanple, typed text or nunerical input when nade

fromthe keyboard, the actjv |.i cation changes, the functions
ol e bgPRR T itk e tomptirtkers (035 SatkorPer bRttt 2o s roRaioh g o

di ffer enfot2tled®y ples@MESthERNCRA Kdis @ngéfdite Otk Qeaay iRbARYs UEHhARS of 120)
depending on the active application’running on tthe conputer system

Addi t i on@inétions thet ¢an ba apirkly ealledby $ngplmrmsmggkeyb¢ard keys.1Howgysr.iitalio ons are
mnimze skt ac t functions
et i ned eﬁt}%&%geesﬁa m&’e% onsutte G thknow Q‘ﬁ%cfg;fﬁs%feé‘co‘ﬁﬁ)\(napméégtntg&’ogggn& P
t he oper ddsireifusatidhem may be di splayed if no application is running or if

t he desktop i tive. 003 b il ustr es an ternative enbodl ment
of a keyboar daﬁggorﬁ’ﬁ@ sent VF‘i‘ﬂ?%ﬁfi €SS}t ?Sﬁ@“’%ﬁe@?éﬂf’“g ek i on.
i11ust ratasatﬁtattotﬂ t8: theaééﬁb(iaift?(flﬁo d)EE mt,sttzheesa pORRARbA: ;Qisﬁﬂle eﬁabdﬁmerﬁe for

each function a sin spl ay device (. 120a) nmay run

al ongsi def amepmmddwbmrd(@%a)@m satnmnamlpi ofhepspreaijnyeatien.i cons (e.g., 121)
t hat d t k
(105) " Tooaon otz > A shbyn i, 2, AUAERBI (i ) GBLEESBRREN RS AT hOTe Kevs

keyboar dbediare ahdﬁmgtomckeysr(nttﬁ)innb:es caftinbdslyplispsed alonhgthendp iw ofAke i | | ustr at ed

in Fig e a se te di s vice ( 120RQ) faor h

gr oupi ng%edt’°arf€§185 ?frt%’/‘W grr'(mgf eﬁé%ﬂ“ﬁgoﬁa%ﬁﬂ@ys(@r §§°“pf?§2°)”né’|‘ E‘ggf spl ayed
i N assoctid fufttiodkéyl (10329,@ b@mﬁg@dﬂ&waﬂe sef}fe%m&‘éldﬂaerfthmﬁtdcms keys (103).
[0033] Fig. 3 illustrates a ke% oard and central (grocessl ng unit of a

conput er the presaspinvension, T keveosrd(1802) alsp dngludesthe gan fdealtphaegemc apdvention. As

Gevi cos Torkdiohel g4 e sHRRY (to8F e (PAPPERM QUK (™R © o) | ¢

connect eFBig(1)b88he abberhdrive CHLY ) (ke BI0Y; Bf. B. corrput er system Preferably, the

Soriar Bus (T 1 oiinces s Gepadh Boebes udess ity 5B LA, ng & number
of appli @e&tcbmgm( ]1"313@ daséth;hewe%g(m;seay tsaefbremmﬁe liguld ¥rySrardislaytde@ices.

applications g. will be the active appllcatlon at _any one tine.

[ 0035] | Rrefieh x,uoeﬁsmbdtspby dayise () tsepﬁ@cbteiwhaacbﬁmﬂyn keyHd0QPU ( 130) is
prefera 0, i iver (
133) oy, B e LR G030 ot Bl 4 & Sposnb sk ARALETD) 1 S

appl i catimmediateltabpveech funttiva kbp ). cthedurstion key (O iy th&0gssocjaddid@th Dependi ng

on the t|v e k ard ri 2) ccesg a file of
"Cons (s P et 0L BnedPtpue FSHRe RO SR e BB R unct 1 on keys
by that @abdniensappiskcvaitin®a disgieddeRy PRaY #ithlh mﬁetﬁon(léb?gbmt hRRvithirls M t S t he

i con data over the caonnection ( 133) to the keyboar 100a). The displ ay
devi ces %coﬂez‘lf‘hqiﬁrﬁsentﬂ"eého’t he keyboard ( 100a) then d| splay the appropriate
icons in ass io ’rg}]gp(]] ed above,
there are ot (t!g(tﬁ eysrThtwﬁ% a’?ra&“i“‘aéi{l%@[e%"s{é H%B@ﬂorfgl nat Ln Wrtthﬁ?%’g%uncti on
keys to giwd dn inditatiomdfthe fuactipa calledfby possingithe assciatsdfindtondien (931 Inthis he

appended_cl erm"alternative fu IS u t g descri be
Chator ot B W ptedieh P liedi i bR i hncRen Rateu et on key
to incr eﬁ&&ahmy&uﬂib%nmmmgys@&ﬁmealspmym exb)by t he set of function keys.
The shift key (105; Fig é the control (CTRL k 104; Fi 1) and the
alternative (9028) Kkd&yr fxam aspshewn in Fg. 3r§“§ Hll @éFda%lth? gwlfh’atl ve
functio r tHh may i nvoke
a first cﬁﬁ% 8%9%?§&ﬁ§§§g% |caP?gﬁ9 g@gg@?H21fﬁ§f%ﬂ%ﬁ$@%%??%% y whi |l e

al so hol di ng domn the CTRL key ( 104; Fig. 1 ) may invoke a second function
of the application. Pressing the F1 function key while al so hol di ng down
both the CTRL key ( 104; Fig. 1 ) and the ALT key ( 106; Fig. 1 ) may
invoke a third function of the active application. [0039] Consequently,
when, for exanple, the CTRL key ( 104; Fig. 1 ) is pressed and held, the
keyboard driver ( 132) will note the signal fromthe CTRL key ( 104; Fig. 1
) and access a second set of icons that represent the functions that wll
be invoked by the function keys if one of the function keys is pressed
while the CTRL key (104; Fig. 1) is also held dowmn. This second set of

i cons |s sent to the keyboard ( 100a) for dlsplay by the dlsplay deV|ces (

A NN
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down, the keyboard driver ( 132) wll access and send a third set of icon
data to the keyboard (100a) that allows the display devices (120; Fig. 2)
to display icons representing the functions that will be invoked by the
function keys if one of the function keys is pressed while the CTRL ( 104;
Fig 1) and ALT ( 106; Fig. 1 ) keys are held down. [0040] Fig. 4 is a
flowchart illustrating a nmethod according to principles of the present

i nvent i ok011PR5-4| owchart in Fig. 4 may be considered as illustrating the
operation of the keyboard driver (132: Fig. 3). The flowhart of Fig. 4

woul d e Le one o inary skill.in the t to code an e di nrent of the
Koyboar ATty peera S g Bedection v st 2 s erineRe it SR BEORR Y] Ac
shown i nhdihen-adtive bficsi®hhod begi ns by identifying the active application (
140). The icons that should be displayed in association with the function
keys on the [R02Bbar dn wpstioperatingrstems, iforexympley Windews@ pplyiasingleon is active on
the computer..system at Y | e, ngﬁiﬂ . e d driver
seeks analﬂf)l?:cgtrll&%? fugwf %taatﬁ%? r e%gg}}?%jésm?}bb%%e act ‘%ﬁ%ﬁ%{l‘l‘g(ﬁ ﬁlxlgﬁx?% | 41 ). The
keyboar chuthbened winkiolvs, tut eile bk yhefattivtappleatiod Mypicklly thembuskiid wedw t he hard

drive of its . hast conmputer or. other drives of its host conputgr. If the
icon fi Isé"tFl%thﬁg‘icu? %ﬁrﬁcﬂ’n‘f pRpfigatiop fp-anoticy, &gy i %TF‘Y%F%?“"%a c slib“ur ed to

sear ch ffivel dpplidaiiis tHelaBpIRBticH MHat Qi RlceitkS Yo reREmME, tellel Y& oNRinyMBiEded to its
host conmputer. This may 1 nclude searching the Internet for the icon file,

i f the Hemt whempededron thekewbaardt ed to the Internet. If an icon file is found
(142), the i at a, J L eved. n , 14 so that
appropriate If@g'l’)lg cgoﬁg "é‘r‘%‘fvé%‘ﬁ’\é‘gag@ﬂEfy?angﬁseihﬁ%%%rﬁﬁiﬂ%ﬁ?’%e%“‘éggé Ciation
wi t h t hg16) melyiabo cleays . Cotedihtlyl helifttrap bar yf Bénstriegdbe displayesl dnthendispityai ned
until thge act|i appl.ication changes.( 149) or.an alternative function key
s pr esdBaior (4 oG 35 e PO P B CHEPSAC TR appl | cat | on
149), t heidiRbARdif 56 asplisatoy & ruMiitg) of 61l ApBbdtiohd &a trifiized arldhife MBMoR&! | Ve
application 140) and a search tor an_icon file corresponding to that
active aptive thadinston keysymay invoke fanstiansidsfippdiby vhe dpgrating Hterie fconseqpenlysed
(150), - - . i ‘5@5%“ yboard
driver vs\d/luﬁ%{]()fg%r?%jgbgmﬁg\;w\ft ggts 4 %?thigg%%ég%gf%%%g& Egglé%palrc %}%{l mi .é<$hi S new
set of iitheddbtop isdctisans t he di splay of icons that indicate the functions

that will be jnyoked.i function key is pressed whjle the alternative
functi on key [®3Ykeyg‘ga§lé‘?]ﬁ%ﬁf?éf‘?@Wayz‘fl"e‘m& ‘?P"Ske Coprdifedt of icons
i's then ghhsplkayREE frbd8) inRRtiéd eadiByRarn ¢h lag. JoOfheredsed dbe bth bképanad i ve function

key or keys are depressed. né{gOM] It may be the case that when the keyboard
driver <hsplay device focepelefusetiondey Rathes, aengledipriaydierge (1300 meayqun plorgside
appl I catgOfinctiol BEysP033 Yhdlail Jhg cbhs %, 119 A&kciatddlwillk 3,1 s the
case, t he e@%oa%}qurﬁverdl%‘g@%{]g %tx\%che @?e’r p(r)m?t(()af'f# %armafocwalté ?ﬁe i con
file foradjatent togtorespendpiificmtiorokey§ (10a%). If the user has access to the icon

file, the us onpl 45),.. It so. the i.co ata.can then be sent to
the' keyboar ARG s Porliaft abid sl p3potiSeil ol eI AR ooor
may, hOVMi’M&ﬂes SfitRchrbdehSin@RneY | AdilustBRa &f 5. 2, thire ne9pba épdraty dispdy Wi | |
preferably have the option of deactivating this pronpt to |load the icon
file if dgriceld Aot dor caetorpening qﬁfvr@twrsk%{lOﬂgumﬁubmflh@-aqd@ﬂ) wpdisple¥sf or on

any res sl bl & > ] If the user cannot or
does no?ﬁ%ﬁfg&t@{r}%’eéh% ®§&?ﬁg&?8§§?§%n Eo¥ hgé‘ﬁ“é??{%?g? iate icon file, the
keyboard dri {#83Jnay Figr ddipstratése kegtmard and ceremi procassimgurfitoof atcampéitanct i on keys

or ask the user. if he or she.w sh to define |abel.s for_the function keys
(1a6) . e B amplopte $° MRt PFiEe bRarPiokon i HRVER FiEns Bhat w11 b
used as kayboexit(Ueda) thapificlides hﬁﬁﬂﬁﬂefdisptaﬂﬂe\fidt@()l&b.()ﬂgjZ)\A%eidtebyvitﬁ tgarticul ar
function key. The user may enter such text tags & 147) using, for exanple,
r ef er endnchion &y 61031 Figt2) s coprected 41 33) fethp 68Y (ilgﬂ)é’ B EOBRMtISEREMUnct i on key or
conbi natg ] 1 ! tion keys.
Agai sl B kLB KB B P (PR R B LA ATP BT, ' Tags when
an appr Gorialdue (WSB)(133)l e i s not | ocated. [0046] If the user enters text
tags ( 147), the text tags nmay be saved as an icon file for the
then-current application. Additionalley, the text tags are sent as icon data
to the keyboard (143) for display. If the user does not enter text tags
(147), the keyboard driver cannot display any icons until the active
application changes ( 149). The keyboard driver can then seek an icon file
for the new active application and repeat the nethod. [0047] Fig. 5
illustrates a bundl ed application and keyboard icon file according to
principles of the present invention. Gven the advantages provided by the
present invention, application developers will |ikely want to provide
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(0049] The bundl ed application (130) and keyboard icon file (134) may be
distributed via a network, for exanple, the Internet. Alternatively, as
illustrated in Fig. 5, the bundled application ( 130) and keyboard icon
file ( 134) may be recorded on a storage device such as an optical disc (

| 55) for distribution. The storage device (e.g., 155) on which the bundled
application ( 130) and keyboard icon file ( 134) are placed for
distribution may be any data storage device now known or |ater devel oped.

[ 0050] The preceding description has been presented only to illustrate and

descri be the jpventign. LS, hot intended tq be.exhausti or,. to limt the
invention to [Qﬁv pre esc‘ep' 4 %‘F’ﬁ% TTRYRE BB HRE ARINPeRBEAPP céﬂ?rfschgla'alﬁcﬁz)vari ations
are possiabli@ciibed b} ordf ordehs® t}@t&@g&aﬁ&@@@é-ﬂm 1a] P05 ke avaupplictinest

enbodi nent was chosen and described in order to best explain the principles
of the i HVOREI®A and its practical application. The preceding description

I's intended tygog@pablg a%@ﬁf & tﬁéﬂgbh&goﬁsm%ﬁ%ﬁﬁ th @P i?oﬂé fgx!e%e?a%lyt he
invention in varfous enbodi nents and with vari’dous no I'cations ‘as are
sui t ed t dsd duenimgna kdybedrd drives €132 nTlierkeltasidrivet (182) maytberadehpoteat ofithe scope of

the i tion be defi by the fol.l ow | ai ng., 10 T, | Al MED | S:
A Syst orfiEGng BB 1y AR AT RBLF g Pt e 5B) "o
keyboar d(160yL00a) , said system conprising: a keyboard ( 100a) conprising; a

plurality of functions- keys (103), and at |east one display device ( 120),
wher ei n sai d [8936] e adPepsndingnste aafivelanplieasiop, thokpybeasd diiver (13d) Ay #6esi spl ay

i cons ( . t i d.. 3 : gi ve an

i ndi cati %ﬁll(()%lcgﬁﬁg%@%a{t)E@%ﬁ%&ggﬁ?ﬁgg%%%%ﬁgﬁgﬁzml(ztely E Y%ng and a
keyboar dactivé applicatiod 3Phe Kegboard dmen{182) then transmitgithe @on dats avat theegopoetich ( 100a) .

2. Th f cl ai ' i d dri 1 i i
2 comput HRS Hcke e o it Gt ben TR Dbty Evphad ot Babbr el i
2, T urt heiipl&anPippsdphigtedcoul ini8dosatiorSRith fk vidibus Guhddon kegiInect i ng sai d conput er

(130) and said keyboard (100a). 4. The systemof claim2, further
conpri si ng: d0037bastAgwtedabpYe thate asmothardeys thetipay b PErssed AR epretineiot er (130) ;

Teast ongt e piERSs bl o bl g s A e R 1315 L ng

on sai d apperpled elaings, the Grm “Fiteenagiys fupetionfkeys’ di usedito dekezibe that graimplokkeyboar d

driver (t]ia:l)’tzr)lay be pressed in combination with a function key to increase the number of functions
invoked ed by the set of function keys. The shift key (105; Fig. 1), the control (CTRL) key
(104, Fig. 1) and the alternative (ALT) key (106; Fig. 1) are commonly used as alternative
function keys.

[0038] For example, pressing the F1 function key may invoke a first function of the
application. Pressing the F1 function key while also holding down the CTRL key (104, Fig. 1)
may invoke a second function of the application. Pressing the F1 function key while also
holding down both the CTRL key (104; Fig. 1) and the ALT key (106; Fig. 1) may invoke a
third function of the active application.

[0039]  Consequently, when, for example, the CTRL key (104; Fig. 1) is pressed
and held, the keyboard driver (132) will note the signal from the CTRL key (104; Fig. 1) and
access a second set of icons that represent the functions that will be invoked by the function
keys if one of the function keys is pressed while the CTRL key (104; Fig. 1) is also held down.
This second set of icons is sent to the keyboard (100a) for display by the display devices (120;

Fig.2). Similarly, if the CTRL key (104; Fig. 1) and the ALT key (106; Fig. 1) are both held
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i dentifies an active application fromanong applications ( 131 ) running on
said conputer (130); identifies an icon file ( 134) corresponding to said
active application; and transmts icon data to said keyboard ( 100a) from
that identified icon file ( 134). 6. The systemof claim2, wherein: 11
sai d keyboard ( 100a) further conprises at |east one alternative function
key ( 104-106); said keyboard driver ( 132) sending a new set of icon data
to said keyboard ( 100a) when an alternative functions key ( 104-106) is
pressed 7. A keyboard (100a) conprising; a plurality of function keys (

103), t di ay..deyvj ce t one

di spl ay goe‘%ll é%%%sw?%]&ver @B%“?f‘%u Gred atnd g cf% 58 adyglvlpgf(r)lns ctaﬁxitg ghe;\ﬁety h ea?@

cor r espo(id0i)ahs anaalwsftumfsplmekregss( 120; Fp32) wdriibpRiy wensigprestatiagihe dimctidns a
function invoked b%§H$Ch function key 8. A bundl e of software stored

03).
A ey @mms}(eysg%qre % obh dtisto ke P vt B GILg: an

appl i cat Q fig 1PhrArdndod P ekl € ( 134) containing icons
correspon |ng to functlons a55|§& to function keys (103) of a keyboard

(101a) by sai[@04dppl i Bgtdii 1s)m 16w @Rit illustrating h@nbtﬁodraccpod@ng tof grumlgle‘s aftbei ons

I nvoked SE:‘,mctnlons % 5 m%;oqnm ﬁ rd % &Q%gg ao OJ%
conpr|S|Wé 7&9?H81 i m? * Lfi i Sﬁp @ d |%%§f R?B? sai d
keyboar dthe k&@ajrd dsiaérd 132 O1pS3) m)ﬂobehaﬁg)f@igs OWoaM&dameSﬂbeﬁ‘brdlﬁrysm th said
Functi ons 3{1 to code an embodiment of the keyboard driver (132: Fig. 3) without undue
experimentation.

[0041])  As shown in Fig. 4, the method begins by identifying the active application
(140). The icons that should be displayed in association with the function keys on the
keyboard will depend entirely on which application is active on the computer system at any
given time.

[0042]  Next, the keyboard driver seeks an icon file that corresponds to the active
application (141). The keyboard driver will preferably first seek for the icon file on the hard
drive of its host computer or other drives of its host computer. If the icon file is not found
there, the keyboard driver may be configured to search for the icon file on any other devices or
drives networked to its host computer. This may include searching the Internet for the icon
file, if the host computer is connected to the Internet. If an icon file is found (142), the icon
data is retrieved and sent to the keyboard (143) so that appropriate icons can be displayed by
the keyboard (148) in association with the function keys.

[0043]  The display of these icons is maintained until the active application changes
(149) or an alternative function key is pressed (150). If a new application is made the active
application (149), the method starts over with the identification of the new active application
(140) and a search for an icon file corresponding to that active application (141). Ifan
alternative function key is pressed (150), such as the CTRL key, the SHIFT key or the ALT
key, the keyboard driver will send a new set of icon data to the keyboard (143). This new set
of icon data allows the display of icons that indicate the functions that will be invoked if a

function key is pressed while the alternative function key or keys are concurrently held down.
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( 103) and giving an indication of a function invoked by each respective
function key ( 103). 10. The nethod of claim9, further conprising driving
said display device ( 120) on said keyboard ( 100a) with a driver ( 132)
that is running on a conputer ( 130) connected to said keyboard ( 100a). 12
. A9(S. ALH. A& . An. A&H. An. A&5. A95. A&H. A&n. AAn@ Anen- Ugx{ H z 8.
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8. found on the host computer or on any resources accessible to the host computer.

[0045]  If the user cannot or does not load or identify the location of an appropriate
icon file, the keyboard driver may prompt the user to create icons for the function keys or ask
the user if he or she wishes to define labels for the function keys (146). This preferably entails
the user entering a text tag that will be used as a textual icon to identify the function invoked
by a particular function key. The user may enter such text tags (147) using, for example,
reference material that lists the functions invoked by each function key or combination of a
function key with one or more alternative function keys. Again, the user may wish to
deactivate this prompt to enter text tags when an appropriate icon file is not located.

[0046] If the user enters text tags (147), the text tags may be saved as an icon file
for the then-current application. Additionally, the text tags are sent as icon data to the
keyboard (143) for display. If the user does not enter text tags (147), the keyboard driver
cannot display any icons until the active application changes (149). The keyboard driver can
then seek an icon file for the new active application and repeat the method.

[0047]  Fig. 5 illustrates a bundled application and keyboard icon file according to
principles of the present invention. Given the advantages provided by the present invention,
application developers will likely want to provide keyboard icon files with their applications.
As described above, an icon file (e.g., 134) provides the icon data that the keyboard driver
(132: Fig. 3) sends to the keyboard (100a: Fig. 3) to generate appropriate icons on the display
devices (120; Fig. 2) of the keyboard (100a; Fig. 3). Each application can assign different
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functions assigned to the various function keys by that application (130). Application
developers will, therefore, likely bundle a keyboard icon file (134) with the application (130)
for sales and/or distribution.

[0049]  The bundled application (130) and keyboard icon file (134) may be
distributed via a network, for example, the Internet. Alternatively, as illustrated in Fig, 5, the
bundled application (130) and keyboard icon file (134) may be recorded on a storage device
such as an optical disc (155) for distribution. The storage device (e.g., 155) on which the
bundled application (130) and keyboard icon file (134) are placed for distribution may be any
data storage device now known or later developed.

[0050]  The preceding description has been presented only to illustrate and describe
the invention. It is not intended to be exhaustive or to limit the invention to any precise form
disclosed. Many modifications and variations are possible in light of the above teaching.

[0051] The preferred embodiment was chosen and described in order to best
explain the principles of the invention and its practical application. The preceding description
is intended to enable others skilled in the art to best utilize the invention in various
embodiments and with various modifications as are suited to the particular use contemplated.

It is intended that the scope of the invention be defined by the following claims.
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1. A system for identifying functions invoked by function keys (103) ona
keyboard (100a), said system comprising:
a keyboard (100a) comprising;
a plurality of function keys (103), and
at least one display device (120), wherein said at least one display device (120)
is configured to display icons (121) that correspond to said function keys (103)
and give an indication of a function invoked by each function key (103); and

a keyboard driver (132) for transmitting icon data to said keyboard (100a).

2. The system of claim 1, wherein said keyboard driver (132) is running on a

computer (130) connected to said keyboard (100a).

3. The system of claim 2, further comprising a Universal Serial Bus (133)
connecting said computer (130) and said keyboard (100a).

4, The system of claim 2, further comprising:
at least one application (13 1) running on said computer (130); and
at least one icon file (134) stored on said computer (130), said at least one icon file

(134) corresponding to an application (131) running on said computer (130).

5. The system of claim 4, wherein said keyboard driver (132)

identifies an active application from among applications (131) running on said
computer (130);

identifies an icon file (134) corresponding to said active application; and

transmits icon data to said keyboard (100a) from that identified icon file (134).

6. The system of claim 2, wherein:
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a plurality of function keys (103), and

at least one display device (120), wherein said at least one display device (120) is
configured to display icons (121) that correspond to said function keys (103) and give an
indication of a function invoked by each function key (103).

8. A bundle of software stored on a data storage medium (155), said bundle of
software comprising:

an application (130); and

a keyboard icon file (134) containing icons corresponding to functions assigned to

function keys (103) of a keyboard (101a) by said application (130).

9. A method for identifying functions invoked by function keys (103) on a
keyboard (100a), said method comprising displaying icons (121) on a display device (120) on
said keyboard (100a), said icons (121) being associated respectively with said function keys

(103) and giving an indication of a function invoked by each respective function key (103).
10.  The method of claim 9, further comprising driving said display device (120) on

said keyboard (100a) with a driver (132) that is running on a computer (130) connected to
said keyboard (100a).
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