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TECHNI CAL FI ELD The present invent wmwm"ﬂm@ﬂﬁ conput er ég anze
parti cuP %222 ates to systems in users can ﬁﬁ? ace Wi th
pl ural conputers. BACKGROUND ART Vari ous'®éfiputer systens allow a user to

enpl oy a conputer at a renote |ocation. For exanple, sonme nmainfrane

conput er systens support FaSE’f&eUtS% mcraﬂ??mcagnbe% to the mainframe

conput er by dedicated |ines™or oth communicatrons links. As the
conmput i ng TRMMNIGAMa| FEHILR in small corrput ers referred to as personal

conputers or "PCs" S i ncrease R%nt%g | i cag‘%fggegre\g ouséé(lg%g{éprrred on
are

mai nframe systens hdas beeh®™ ??%nsferre cases
connect ed sty@ume; ,anfahhiermote | paget codaplier sedrthet htbhrsugbemet wonks

which allo e transfer of infornmatio n he varl us_co Thus,
a user at" \gﬂ-}f}i FEHE BN LT uﬁa‘ﬁrbﬁ 3ﬁga8ﬁ §th PEe mﬁO%B% %gl' usi ng
files takepnduapWhetrronputers on the network and al so can run prograns
on ot her conputers. V\hlle this ag roach offers nurrﬁious advantages, it al so

suffers from certain’ & SAYvantaGeY eRmi MY TH"Hy BF t e i4Rfivi dbdl

conput er s esp 1d s PEr flm:t i gBSs 4 akemoeensislesabbe . t | meoanceeffpré, The
di spersed conputers_and their conponents are vulnerable to theft and

damage. MSO8HY dhaiRGTATRS| FPWB‘%SH WIS St at BBPBAT a T ETHY- & e VRt R dts

compyt er s AT | 08 il KachrirafeVichbueerPWLr abas chitecappiggsi at e
software presents a significant challenge, This challenge is es‘gem ally

si gni fi caf® i BYen9FPBANEFPRMNINER2E40BSf MF‘IésdeveI’e?me?\l't‘el FIPRY ok P es V\/ner e

the soft wayd0 by diseshis changish@190ntddiaht ¥rs MERFESed e d eqyir enent
that a conputer be present in the inmrediate vicinity of the user neans that

the user PSSRl up CRMPRTETS noPse anBCheal BHRAer atRErD§SEAe cOMdUYer anc
V[)99/222%%&T§Q§%¥EH§3%¥@v1ously performed on mainframe systems

15 has been transferred to PCs. In many cases, PCs are
connected to one another, to larger computers or both
through networks which allow the transfer of information
among the various computers. Thus, a user at any
location can run programs on his or her own computer

20 using files taken from other computers on the network,
and also can run programs on other computers.

While this approach offers numerous
advantages, it also suffers from certain disadvantages.
Maintaining all of the individual computers at dispersed

25 locations takes considerable time and effort. The
dispersed computers and their components are vulnerable
to theft and damage. Moreover, controlling software
updates on all of the various computers and assuring
that each individual computer has the appropriate

30 software presents a significant challenge. This
challenge is especially signifacant in environments such
as software development laboratories where the software
to be used 1is changing continually. Moreover, the
reguirement that a computer be present in the immediate

35 vicinity of the user means that the user must put up

with the noise and heat generated by the computer anc
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2 2 APR 2002 nmeans that the conputer will occupy sone of the space which
woul d ot h@igMezazdae avail abl e at the user's desk. This | attacrcresaeid i s
especi al |-y annoying to users who nust enploy several conputers at ongez mmz
for exanple, 5 sone securities and commodities traders. Various propdsals
have been advanced to alleviate these problens. For exangle, as discl osed

in United Beanes paaenths 7eammgberi mgdtl desfery SR aSfa K/ bdaFESand

mouse and gytpyt AQy] §egfUchias adi %ﬁé%ia%@emtghear%e%pe@k@és@y be

provi ded at numerous user locations. ese _devices are connected to signal
condi ti oni Aiyisi datittesr adravioaisk , igheehernaldyn aoEMEdtg tl augebsspbent
switch. Nuperous ﬁ?ﬂ?t r ided. The. c ut al panect ed
t hrough ot ﬁgf’glf pod)z"(g geg%ﬁe?é%g?ﬁ%% sggf The c?ggsp%lﬁt S\%\nm?c%’ The
Cr osspoi nt semet slkecus idrireenged taorworctieanyrafierhe pods associated with

user |locations to any, of. the p i at it C so _t hat
each user can be conxrﬁleacrtleoc}lsto g%}?p%(%%%%terﬁgxf%nes;b%:%ﬁne%%%?%ncl gge 20
bot h di git allleoireet itdnssd oprphdsmge ofFempekampiral s suthsabokeybaard and

nouse data_.to,the gonputer_and. anal ections f.or .videaq si,gnals_sent by
t he conput gp}t?ﬁussft??ees ugggeggn%dg%%dt%g%hel?%ﬁgt SCompat esréclk?\ %cﬁ t he
sanme nmannekegpoardsandiauouge aadd keymar ddevbose amdhdisspl aydispaay

direibly Iinke?I to thg (0] Lﬁ%er. In order_to all Wtrt]e user to sel ect

i f1oPent BERBGLE s2PthcSRSR Ehy B BEs BFQYELEEsdtt v LRIt QMR U564 at
each user heeatioms.This THesessaevieesgniazes spatdiattedmend kegabnoke
sequences entered 30 by the user, formaté [ hese cqmmands and transmts the

commands of8RAd&ER: cHHhERHTateF | i RBESt o t 02Bpdittt® sGPPRRC The pod

contai ns atbudh MAIEGHSpPIOYr IVIMHICH actwa esushe-dmptOfs t @ xd spliay a nmenu
of the avail abl e commands when the user enters the 35 be%i nni.ng of the
command seBGENdEeSh t hel REYFRIRHTEDS AKS 9§PPPESA SSETLEIRYGI039ERSZ 72 APR

20021%hi s appreacChsWdes {60M 88YEr 3k $8kl QUSHIHREKSy i dBR. podnecan at
nost display rudinmentary lists of commands. This offers little or no

gui dance t GTPREPFIAT SV ietect$ ngTERPPEAr L8t EXBRST ARY t B cBRRePPIS wi t h

for specifhgsBehiRQIRS- WMAHHEOVHer i t1dSadidAsCcutd tQnGONLEOl tagCERS Y
specific users to specific conputers. Further, the néed for separate
command chaffersa&ackendity EheoGeRR e ifsers® okABFo®RACaISRT | CAB Pfe need

for even rudhpeekald PEOUAMRRBHDUEAND These connections include
20 both digital connections for passage of input signals
such as keyboard and mouse data to the computer and
analog connections for video signals sent by the
computer. Thus, the wuser can operate the remote
computer in much the same manner as a user having a

25 keyboard, mouse and display screen directly linked to
the computer. In order to allow the user to select
different computers, the system provides a processor
within each pod at each user location. This processor
recognizes special command keystroke sequences entered

30 by the user, formats these commands and transmits the
commands over separate command data lines to the
crosspoint switch. The pod contains a rudimentary
program which actuates the monitor to display a menu of

the available commands when the wuser enters the

35 beginning of the command sequence on the keyboard.
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10 display generation capabilities at the user |ocations significantly

i ncrease wheeemw and conplexity of the system Thus, despiddg;Sedgiiiiscant
efforts heretofore in the devel opment of nmulti-user, nulti-conputer

systens, there still renmains a considerable need for inprovenent 15 7 APRE
systens. DI SCLOSURE OF THE | NVENTI ON The present invention addresses these
needs. One aspect of Thesprespnbachventifderisnclfudes aeavetrdadd ofenimuer f aci ng
a plurality, of server copgputers . with input 20 and,output devj. t
plurality StFr¥¥CKdcati oRS. ROHet K6 afdor BPR t%l?%fa agglgé%%glftaaﬁ”?g
invention inddtklesrt Bempkapsof aiivee)s ffe fnpLLt sl gnaks nbr gmiidapate devi ces
such as keyhoards which are included in sets _of input and putput (" lt/ Q")
devi ces at ‘U‘S’*‘eruF’SEat%‘bn§e§8°§%n§er§/%?r%}8ﬁbﬁl:8réz Jt =t egowictcﬁlr} fe- user

| ocat isons gk K ORKEY i 1k OLE DIt pairgbaks .f r oRpseeResgr vier eenMalitfisule out put
devices as, for exanple, display nonitors included in the sets at.ftr.he user
| ocations. ¥ meERBETREcordFFHSEo W s 3RPeLLi6F thPThvehPi orRESi T bl y 30

further incldidascdPe, steprabrHetect tRE ORGcd TIE RipAalRIdT Resnhsiper
codes in the i'nput signals and connecting a hel per. conputer to the set of

i nput and cithanpekeyiesdendinhetEepIPoddls oBSER rFnsNto Bfe Wit per

code. Typi ¢l | ynhd heela@l PEbrCOBPEA i $imen €QRPECH L8k £ Hurhdlei DAY i GAHAr Set
of 1/0O devices which sent the hel per code. The net hod further includes the

-3 MD 99/P09mkr PCHSB BB 1021 43PaP AR 1092 akht efD6f eI APR HrIYT am i n
the helper CONPLESLaNBICN IALALALL S eiel heble SEhd OleddddarCes s CopCt ed

to the , helper conputef and allows the user at such set to’select one or
nmore of thesystemy cBhpsterdesirts sgmeticantorffortonhenstefore in

Addi ti onal |y, e t e JBIAGHL | C'o‘fder'ﬁui'r?&g%gg,Ofm&f{:&'—al:&xﬂguée:?"“%ﬁ{}héer% connect

or di sconnect server conputers as se durrng operation o

interacti vetlpeogr amifldr tdmrimpus awasdutguablievieed Horonanmrovamentf the

user Isocatio Sy %\{ng 10 ﬁgmmnly, the interactive programrun by the hel per
. e . . .

corrpu]’[ er w AT Tow A" uSer at a particul ar | ocation connected to the hel per

conput er t DERCHEQREURBeO8T THEr NVENTII®ONser ver conputers for connection or

di sconnection to that TR%”i cul ar. yser_ l.ocation,. user_can. 15 sel ect

Thus
conputers for connection P& EREE YoMl B n‘_?‘d?ﬁe%s?/%r?%%?,e the ;S)r'ogram on
t he hel per Qoepaspectap falthew giesarserihoeselieat icalmwesr s fregtomnneft i on
to ot her usertl ogat L ons. NEﬁ.hodﬁ.gccorrgi ng to this asgﬁct of. .t he, 20
i nvention cHACGF8AFHH9sitpPrEYStREYt 8% SFIVRE (SRPPUTRLE, YEAE ot R Em on
t he &l per awdpotueputamddwieeadyantagd ufalaldy obft heekedoriaguensusedaby

nodern progra s to provide a user-friendly envirgnment. For exanple, the
hel per co ‘?gggﬂay 54O G ofP amtPrtSan az%g%ﬁ’f?/i r Shmert S ucH Y& & 9F ndows

operating siystbodebi eheprovéslesfa cgnapiiiical uspati Bighkace.frowe hepper
conput er program can present informgtion ahout the avail able servers_in any
ARALress 2

desirabl e UCh X akpyYBO2RGSpH i A t RBCLBAGEr 4 MorsfnT 288 I n

groups ‘' input and output ("I/O") devices at user locations to
25 server computers associated with the user locations and
conveying output signals from such server computers to
output devices as, for example, display monitors
included in the sets at the user locations. A method
according to this aspect of the invention desirably
30 further includes the step of detecting one or more
predetermined helper codes in the input signals and
connecting a helper computer to the set of input and
output devices at the user location in response to the
helper code. Typically, the helper computer 1is
35 connected to the particular set of I/0 devices which

sent the helper code. The method further includes the
_3_



30 according to the types of prograns avail able on each server or other
criteria which are neaningful to the user. Mreover, the ter
can obt R%WRI¥4| st of servers froma database at a cent E#ﬂﬁggégﬂigﬁ whi ch
can be mai ntai ned usi ng conventi onal database managenent techni ques %@%
99/ 22294 pCT/ G B98/ 03214 2 2 APR 2002 The hel per conputer program d&M b 912
i ncludes routines for determning user identities as, for exanple, password
identification utilities which require the user to enter an indication of
hi's i dent ishercotpl ERB MG e aPSeEFal pdssWpr d NEdEES afBPRHIER (Hatch

| dentity. ;Tusadde database Y.l Bel ude | aLoreRLi abriedénbag saccess 1ights,
for particular users or groups of users and the hel per corrguter pr ogram may
control adedgEet o GEIRNLSET a@dSt dPAGOVS t RBSack®88E refht 3USBt $8FthtPn the

10 dat abagg, eTglfs_eoggpa_tgg i txinSEeca@fbe HOVi ded el NgceRBURBIHSONaf o .
progr amm ngltec niques in the hel per conputer or another conputer connected
to the helgmemeasnputeor whibsearnedeyonpul dPBEigiPpRddit: ofhEnpREhete to
provi de wi, e yse hg¢h COMPULET 5y 1o NDOIEOVEEnHReGause only
one or a fltenv%qﬁ‘]iec?%%r t?:{%rrp%%é sggrgalcﬁg{]aw red, ansolw e((::ause_ thegg hel per

conput er s ddardenéotasedvar soppntezlsi Z6d doeteon dusagoniaderdielerr ver

conputers d.the i sl 1S jve e to, Al ptaln.t | per
conput ers < ndt§‘§ ag\gﬁ%%gﬁﬁﬁé'iecaf)%égé}encu#%{fya(é)%{et He n?i ?éeﬁgy@%u st
pr ef er abl yewiamds heltpeoneonput evwries eHnridet edsient olbhketdwnisch | tMosith t he

sane,manner__as server._ caonputer.. so t switch n .connect, each
helmggr co lﬁ“éorna]t%’ anty Of ]Tr;ﬁ:eeruascetrl eocgﬁtoc#]%sn T\#e‘LQS %ﬁn tgcrhei ﬁ]sée ?gg
desirabl y desnpoord x olvigldl by ld cswper visery onput @aryistelar Tyjocatign but

not necessari/| t he _superviso conput er._system.incl ydes a separate switch
control i TAUHTITH £6 tHe hé?%é?rcn%‘bnt?glécre%rt%oﬁﬁgteéﬁs.Oﬁ’ﬁeO iT2hcont rol
conput er rEy tiee cerneectredcdmpiiter830£fbel pennemmidrer cby di saxomesd t Oon

i ndependent_of . the sw a Iocale_ area network so that the

ch as, for ex le,.
hel per comSut épac:caanég%Cluﬁia&r n’éf?ﬁna]lr%c?j%lf?rhe dedPHEd cBnnBEEFons2Br
di stonnectsedrsctt ocdbhpusr s Clicgorbhale ctdmputtey . hidheohal Pt er sncan be
managed 35 d\}/nam' cal l y,as a resource, ﬁo tnh t requests for use of. -5
a variant, the program on the helper computer can allow
the user to select computers for connection to other
user locations.
Methods according to this aspect of the
20 invention can greatly simplify the task of the user.
Thus, the program on the helper computer can take
advantage of all of the technigques used by modern
programmers to provide a user-friendly environment. For

example, the helper computer may run the program in an
25 environment such as a Windows® operating system which
provides a graphical user interface. The helper
computer program can present information about the
available servers in any desirable manner as, for
example, by presenting the servers organized in groups
30 according to the types of programs available on each
server or other criteria which are meaningful to the
user. Moreover, the helper computer can obtain this
list of servers from a database at a central location

which can be maintained using conventional database

33 management technigues.



WO 99R2294 PCT/ G B98/ 03214 2 2 APR 2002 the hel per conputers can be queued
and passed to the next avail abl e hel per conputer. Desirab thod
furt herYPietetds the step of detecting action codes ot herﬁﬁ/gtr?laf@ﬁ?hel per 5
codes in the input data supplied by the user and actuating the sw tq@f ARR 2007
make or break connections between servers and sets of input and out put
devi ces at user locations in response to the action codes w thout using the
interactive progranThénhiengean ddmgeuted pesrdfraonpaserabiyr isxahpies t he
switch contro|l conputer cgn be arranged to res on(%.tto etshe g%ti onf&(_)des
i ndependeifY5* 8¢St he Hel pEFtEOMPIEEE ant®Tan BE A ranged t 6 ¢ ecogni ze t he
hel per cagdesngné, Cpasacbiat & ddie isidaoti dro wonbetieshehieperegonpeat er in
response to the hel per codes. 15 The use of %F[}?e action_codes m nim’ zes the
syst em ovedrheRASEnFA VR SH t AP sHRAEEAEAORs O Fror L 2x ARFPE  he YRt &
desig abl %, {1 NtAi Be cRekUNPESGSLE OfssERTivATed anseti atiedt W idereactyuser
| ocation. This runni na set includes a few particul ar s,erver(&ghi ch have

a 3

been 20 SEMeEt edthfr oi§h2Ba&cof MeKe LRCEMEEt i v IHTTFERDN hel*Ber

conput er . Ak 861 I ARyHROAEFRRY P oW Ier UsRleisO OBV AdUEHIgB £t hisesst one
server at a tine and thus allow the user to "toggle" between servers of the

runni ng sd TR, hehBeRel GRIPYEHDHUPEPIEE M IR2Y AV B 5 20&SE | £9i s not

needed. The COPRULEISABSY (b SHPEN ¥ee saParigfHian 9i¢t ke reystiam aay be
arranged to record informati on about usage of” the various servers. For

exdrpl e, dafealgseem cafheeeorerRafelliehest | @an ofbls?BOWH@edcce8sng
particul aéox?’Q?rZ?ﬂSﬁEi angh-& ﬁa,g,gmtqg oftm%$ss.iwrggger 'hé&DgegwWi tch

control conpu may be "arrang noni t or ts i n conponents” of the
syst em ambrputéesabde dafadie Ve oPRIE 0 sonnectessetve Sheurheypst the

SheLem, ofabUpbheh SRS plesheopienil AnuEliee Mo dgssaistatem for
to provide without the use of the helper computer.

15 Moreover, because only one or a few helper computers are
required, and because these helper computers can be
located at a centralized location along with the server
computers and the switch, it is relatively easy to
maintain the helper computers and to assure physical

20 security of the entire system.

Most ©preferably, each helper computer 1is

connected into the switch in much the same manner as a

server computer, so that the switch can connect each

helper computer to any of the user locations. The
25 switch itself desirably is controlled by a supervisory
computer system. Typically, but not necessarily, the

supervisory computer system includes a separate switch
control in addition to the helper computer or computers.
The switch control computer may be connected to the
30 helper computer by a connection independent of the
switch as, for example, a local area network so that the
helper computer can pass information to define desired
connections or disconnections to the switch control
computer. The helper computers can be managed

35 dynamically as a resource, so that requests for use of
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PCT/ G B98103214 ~ ~ APR zooz conputers with output and input devices at a
plurality of user locations. This systemincludes a switch ﬁ] o481y

oper abl eVPP%2¥Mect the server computers with output and ir’i% t/&gs;egvo:’/‘ces at
user locations so that 5 any one of the server conputers can be assdc APR200?
with a set of devices at user |locations and so that the associ ated servers

and devices are connected to anot her tthough trée swi,t ch. Thcijs %I I QWS users
at the uset$ olSURGT t GOPRPEFAGt WY h TheRSSSH afBd R43%7° 1F Comput er s.

The systemageosdbn@ab0et Respagpecmpaftdre i nvention al so includes a

supervi sory conputer _syste The supervisory c ter system,s connected
to the switch so thapegﬁéaggéfervitz&rym&}??&f{er Lgl;ttshee’fn cg Cg‘dﬂ??ol SEgSerati on’
of the switebp IJ¥ t bicscrspee attiba lSodevernttwer (e rsupeeyvi Relpeconput er
system desirably includes a hel per.  conputer operative to run a program as

di scussed @P8%e, £Br EBPectPRYtonfade neH@PRI¥ig%e Rer vEre colprer 87for

associ ati og-WitPiAgsetnel istAtlcrand out pakedewrCesald USEhnkeEdbIGN. The
switch is selectivély 20 operable to associate the hel per conputer with a

set of i npeetYREn oFEFEIde\AEsS BES achs dmRWe a@NBn ORF® LorfR¥L Cefie atnput
and out put ,devi 6ezAtQ Jrite gSeeispird el per eonput 85n TRy Shiemaaeor di ng

to this aspect of the invention also includes code recognition devices 25
connect ed e®ingceihe theterpEtivegnRregsent BYNDAAG npht 8B8¢i cB81PFRe code

rec itio pges ar p J t et e rne i-Red
B S TG b A L g o L S s
super vi sorye canpangeds it erRSPRNE stpetbesery iconmadss 3ondgpearens 1ar r anged
to instrucyf.t SW O&Qﬁu i p isces which
sent the hélf pgﬁec\oﬂdﬁ}eﬁt&ogt%e gfgér%ggm%ﬁne%eT%%g%n%éﬁr ?%t Etgﬁg%\t}s}g%
| ocati ons the sellgsnd vedgesntedactami ebttiadehetper swatplt ero t conalesdt

server co er.s i bgoye in._caon ti i.th the d. WO
99/ 22294 gga% G%@?S%gz%%@i%de/&%oogéi%%’érsgt 3§8 actg‘o%r 3‘.“%3&% ag‘é&%ﬁer
asperi of Thé auseventfi ortlpr ovacliesom systes f arirciomineed | nghel usglstiem O
devices at _plural wuser l.ocations,to selected conmputg r s in lurality of
server conﬁg?ﬁ{)??dApld’a‘?oa ‘ﬁesé a‘é’&gpdisﬁéﬂ%l? O%Fﬁi(}cs?"aspgef o?xzﬂlélghvé; S on

i ncl udes aspktienl | Hgsdrbbier vaaipastiasadapt ednhdhgcoseect bdn tsersemeser

t d. I lit f t dapted for. ti to.i t
devi ces,  t BHEPRARERIL H5: SwioAoh OPeSeltRAT el  y abkbEi dii Ny Heer Sor ts

and serveripeltdeso tzhatfdwpuparticular servers which have been
20 selected through use of the interactive program on the
helper computer. An action code may allow the user to
move through this set one server at a time and thus
allow the user to '"toggle" between servers of the
running set. Thus, the helper computer is not involved

25 where it is not needed.

The computers used to supervise operation of
the system may be arranged to record information about
usage of the various servers. For example, the system
can record the identities of users who access particular

30 servers and the times of such access. Moreover, the
switch control computer may be arranged to monitor
faults in components of the system and to disable
defective parts so as to preserve security of the
system.

35 A further aspect of the present invention

provides a system for interfacing a plurality of server
_6._



10 device si(gnal S supplied to a user port by an input device connected
thereto caW®¥PMveyed to an associated server port and to BCEEBIH3214
connected to such server port. The apparatus further includes code
recognition devices associated with the user ports. The 15 code recogn“i‘d(gﬂ 200

devices are operated to detect one or nore comyand codes in input signals
suppl i ed t o GARPYERYS pHitsd MERW pRBYi dERYcod8VoGEFUtR S nél RAHF e data

representing, sughy Sonmegg; ﬁ&%. and agdsessydata repcasedd ng t havddantity
of the user port carrying the 20 input signals in which the command code
.was det ect ecseI@stiyely erentzabkie tOdEFBRSHNi thilth FEAs GFRHSIosed at

a central | ﬁogutéﬁfhaﬂa‘ﬁﬁéﬂﬁ‘éé@ﬁé@étﬁﬁi&éﬁﬁfloé@ﬂ§on§0%%ﬁm¥éﬁmes
may be sent along w the input data, in the same data stream to the 25
centrals | ocanynonghefeths ferHesd COBP U a7 2t P8 e SEPCAGHET tortd tD

carry the cog’g@nﬂ?patdﬂevirgg coppands gpdes pBY 1 bRG! uded hesdelygl cades and

action codes as scussed above in connection with other aspects of the
i nvention, amEsetiatydt egrNaysalass | ¢eYides déviecesrmeft8d 49 amfgwwi sory

comput er Sysrgﬁ%@& o T QyiRg, the SHLCha) Bol,eSPaRges! 0ot he complut

codes. The a e systemto operate wt extra conmmuni cation
lines to thelaseridmcaticonsihberiegter chahbe ofhe he apsrehateddesesivetifies

constryction 35 of the systema | installati at e _g_
WO 9dith 200 A PR ¥ Hos/ 033 iyggi’gRa%%f&}E’e‘f o%g 5?‘r1r?orae£§%§g ?’éﬁ%ﬁu on
devi ces desiirabéytiomel edew aiptludést ya oSupeeniisorgr f acmpptecessywssereach
connected tq,a subset_includi ng one or nore of the user gg%é.h @/gstthe

pref erably, Th sl}%peerr%l?%\érfaé“é)‘f)tr%%esss’()?t?rg asSocT At ed W ohl y~'onhe
user port. Theitsyist eso mayhdétrthiee | sopadeiabriyeasompnes econtsydtem ocemsor

and, for each control processor, contro at a .channel connecti set of
t he user int%‘?‘?%’é%f p?Bg’éEg&PQ Wit ﬁt@%cﬁwﬁl@ﬁsrm %}g@éﬁioﬁs[’fﬁi%s Orlg the
conne@ts on isnwnel@ged sthéhasupachizsey | pbaplaes prycaswOr d@di sasdy code
data representi d code to the control processor and so that the

control proctASHNAES N1 HEAPFFy COMBUSET | TR 5T EHEer EPn LRt o AR cof

whi ch sent sdiLéceossangdbeode datrasel@ctinexeam®l 6r fagh eatdid PEOLELBSOr
can be connected to thgpassoci at.ed .user jinterface grocessors through a tine

di vi si on mul $PPPRYEEDNEPBI 2FECHIATHION b ttthat 8GENOdsénAYH 1AcR R dtessor

sends any cofeRiEe€§0des d NudePr edrizarigmed thih@edsw] ©&h ofi st hee TaM£ i pé By ed
transm ssion 20 schene. The control processor appends address data to_each

com‘ran?_cp codePBRERRL PSR ATSATEHST 5101 PEARSES SOBRIR R ¥ atldPr SceRorO where
there is morgnphenaffe RPUtol dPFPEESSAE, d hes€ONE L tRHAC AT cHBNe @ESI gN

Part o e A et 2nd btk 1 Aevi 2ot ' £ The "Sssotiaed helper
computer. The system according to this aspect of the
invention also includes code recognition devices

25 connected to receive the input signals sent by the input
devices. The code recognition devices are operative to
detect one or more predetermined helper codes in the
input signals and to pass the helper codes to the
supervisory computer system. The supervisory computer

30 system is arranged to instruct the switch to connect the
set of input and output devices which sent the helper
code to the helper computer. Thus, users at the user
locations can selectively interact with the helper
computer to select server computers as discussed above

35 in connection with the method.
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25 processor itself. Thus, the address data acconpanying each item of code
data repr®RA¥2338 a conmmand code identifies the particular F&/CBYYEIMere

t he command code was detected. This allows the supervisory conputer sy?t@ﬁ@l

or switch to act on the command data dependi ng 30 upon the identity of R 2002
user port. For exanple, where the conmmand data indicates that the user port
whi ch originated the eppantshoutdobeingnheceedumihde feppet ednplrer,

the supervi sor Qnput er _system ca tabl | t [ ngct jon of
t he hel per &6‘?%[5’%@'&”{ opfﬂgxégscoar r ecyt%sct?g\te)r k%gr t&q‘_’gé_)‘p{ﬂ%o% 3%94 }P /G
8981 03214 242vARB 2082 Yetura lf unsber laspadionsf the siehearitdbncpmpuitéass

nmet hods of qperati.n lurality_of server nput p |d4:y . of
user |ocati dfs av%ﬁ]d%%%md% F%Evg’feﬁ?mg)fu%g:ﬁdi n??é%g{r{‘gat ég?g’rléjtl aPa
streansal ongowitHi $ seopsendotodes: fimventpon decilcdesata uskuradbisyi ong to
user ports at one or nore _cgentral locations where dat m | users
i s concent r $E&Y STTHRPHES hB aP%F?hegroﬁ n%?’&%%%tfﬁré sttoepsa%‘%;%ét égﬁlr{%ecﬁﬁwand
codes at thangent rplutatatyons, Ysemapdityg tbeptedmdiuk cooesetvianllco
supervi sory .conput er;  forwardi ng t he i npuyt data fr%i)mt e use
e

| ti
through a swPPeh t9e8heesr PRt nd'Ldt var Tohp T aﬁaiﬁggﬁgfﬁlﬁgjst he

switch in rgsRersQtinoiBeel phitof anlle sorvand padas 6 cfieage input
connecti ons between the server cqQmputers and the devices .i5 at the user

| ocat1®ns. PEVEC&gashSNBdEauSEPPHE €omiind? c JHRET arRPiiet &Y edtht IRV

central |ocgkiarerhergndatachr omuevetal usal | eeati@snveyeancensratgg,
there is no need for separate conmand data lines. In a particul arl

preferred aPFaRGERAERd 9V BBRReBPPONS BetSSHRE heORRREFEF FScatweh or
| ocations and tfe USKIrd Ocati @pe Capedfade tHiouedrei ght)Geeductas e

constituting three twsted pairs for red, green and blue video signals, and
anot her pai Fe6PIEGHdRt ABVIGRS bRpSEPFéeLieGn 1 tdorrhfi €38 ¥ oROSE Si-npuf hes

si gnaj 5 and-coumend-gah 2 {6AMdNA ddWUb rde s dq t Bg UaAledo bhe cgptral

| ocation and reverse data as, for exanple, for controlling characteristics
of the userMpitedaER@ME\GReE8S TRedBRNTRIMBHRICTWPRLIEQA be Ehfnétsed, for

exanpl e, W LR glandas d gl gt POge b0k CONPERLONH UL A Bdda data
t el ephone-type connectors "and conventional wiring of the types used for
conput er nef®BrRSeMHdy®e afHCht heFOBBRBEL 5,Cdd8 ur 88dandaddvapfagedava t he

i nvention Wirtagr'%% #hd eafL! ¥ 3R ARRAT &AL chEomddie @etal bad (ese | PRLON
set forth below, taken Tn conjunction wth the accorpanyi ng diawngs. -10
input signals in which the command code was detected.
Most preferably, the code recognition devices are
disposed at a central location, such as within <the
switch itself. Thus, command codes may be sent along
with the input data, in the same data stream, to the
25 central location. There is no need for a separate set
of conductors to carry the command data. The command
codes may include the helper codes and action codes as
discussed above in connection with other aspects of the
invention, and the system may also include devices such
30 as a supervisory computer system for controlling the
switch in response to the command codes.
The ability of the system to operate without
extra communication 1lines to the user 1locations for
interchange of the command codes simplifies construction

35 of the system and allows installation at reduced cost,

-8~



WO 991 22294 PCTI G B98/ 03214 2 2 APR 2002 BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1weomnbagrammatic view depicting apparatus used i npepﬁB%)&gg‘{ ment

of the i'nvention. Figure 2 is a further diagrammatic view 5 rllustrating
certain conponents of the apparatus depicted in Fig. 1. Each of Fi gurzqu@, 2002
4, 5,' & 7 and 8 is a further diagrammtic view illustrating additi onal
conponents of the apparatus _depicted Fi ) Figure 9 is .
representation of a screen®BFfsplPay unéseoei n(g%%%e pr%(%:rO RRATE noye%ngrlces
operation dfediheappar dhdd udesti ga. pBurdlguye HE i suaedi agimremfacevi ew

depicting a systemin accordance wt further enbodi nent..of the 15

i nventi on. H\X%@W CARR I@@ﬁc\,\%ﬂg IE%IWET\ITIS SR LsysP et AT dc SoFdatte wit h
one enbodi mgite o ft hehenviest + orpditcs udes Maspl upakifey abfl ygonpater su2ér
referred to herein as servers. Although only a few 20 server conputers 20
are depi ct ed'iSFRG PrITEIINI d e 2EFHFA K bd el £7¢ypi BEF SY3TEm
typically wddt. ncl pde tepstem emey hndrhds oinstnder aanpléeess. dmaeh
conmput er 20 incl %jes all of the inpternal co onenti ngr mallr! found in a
personal cSREN a®T I WamA 25 FenfPaP proREES ngPERFES SO ety
storage dewdgsréuUchiasa di skafdhkeles contheztlingf tahe sxofposeNnt shelsedsépr
connecting these elenments with one, another. These jnternal elenents. of the

server conpteRrIRGe hRIBFCIRP Sobt i SHEP (SANFT N sBIOSERSOSr a1iPdf t hese

servar 30 GUAHEEF SorBYis nCéHQQngBHi 0Radl &PRERONRRHdH SUede RS DRtérface
conmuni cations cards, nodens, and the |ike for connecting the server

conputers dTRRSATXS SR sPEBICAdR %‘%/%‘? eﬁ?PEﬁﬁﬁnééﬁﬁutaerc‘?@“?%l%‘ég a
conventionglo V@i degneubRut euacddon 224 (Fsg. hatkeyhpar ded®trol

connection 24 and nouse connecCtion 26. The conputer is arranged in the
convent i onRTIRGTIT t FFRceiRN kB Yoatlye - marticular user interface

processor which sent such command code data. For

15 example, each control processor can be connected to the
associated user interface processors through a time
division multiplex control data link, so that each user
interface processor sends any command codes in a
predetermined timed slot of the multiplexed transmission

20 scheme. The control processor appends address data to
each command code based upon the identity of the user
interface processor. Where there is more than one
control processor, the control processor may assign part
of the address data based on the identity of the control

25 processor itself. Thus, the address data accompanying
each item of code data representing & command code
identifies the particular user port where the command
code was detected. This allows the supervisory computer
system or switch to act on the command data depending

30 upon the identity of the user port. For example, where
the command data indicates that the user port which
originated the command should be connected to the helper
computer, the supervisory computer system can establish
the apprcpriate connection of the helper computer to the

35 correct user port.



WO 991 22294 PCT/ G 898/ 03214 ~ 2 APR 2002 inputs through connection 24 and
al so to preo@e2sane keyboard control signals as, for exarrplp%,rr/%égq;}) ~
whi ch control the status of indicator lights for caps |ock, nunber Tock and
scroll lock lanps on the keyboard. 5 Simlarly, the conputer is arran;lgpgpkqggz
recei ve nouse inputs at connection 26 and to send nouse control signals

through the same connegli Qn.ryihase connest i Opst Ak e iakkardesh igrddiedes
conventional manner, normally used with standard keyboards and mice. The
VGA out put metbodsecti oipex2tiingrz apheriet btyrofi 88X VRHe SOTMIHRAL i nF The VGA

format accept enti i The ; f i Nghud arate
?rggﬁ¥éf€%y %Fug%@rrﬂ%%$fﬁéns R 1 VEA 0k TRded &5 SEP

anal og RGB greer, L color signals, each of 0.7 volts peak to peak
with separabcé heenddngal inputvedataal iBymehrdiia atsoieaT gridt Q95 With
different sLgpfbold NESaed NG IUNCLAORL Z3idaRed Opa! RRYAT 1bYadibharseo
dependi ng on e screen resolution. In ordinary use of a personal conputer,
connecti onsuggr 1Pztel 28 ane cvnneered ceatyajonie@rtirB§bbede aatamouse,

respecti Vel ¥y o Jdfe MBI ELE YiCIdiloenilralty COMPHEC Inechdd VALLAILY

Wi thin about a neter or | ess. The signals provided at these ports, and
particul arl ynthedé¢GA thdeossegnadf adetesttivgl | comnaad t goHerg distiimee
transm ssion, Each ser . ut j o] t 12 2 i ce 28
referred to“Rer élarqf agoég%rléﬁsgpﬁ t)fegenr“gglt:g?:ﬁgt ﬁegm%?) er r?ds ?gg(%;éedgﬁn Tl ose
proximty teupkeviseagi atcepwommput Eorwaypinal thewinput aslatet efroi tihe

conputer. Transmijters. 28 be house Lthinth o] t th | ves or
el se may beuﬁSlﬁ‘sngo?%&ao%%gg%gtoélggo ¢h Vs"\%lvlkEé.p’hoqﬁodi8r®1réga ew’%?%nso%ﬁftfe%%/s
connect ed t peg®kvtercoopptées s iand hectuaeih@t ehei vt gh ofinsucdspepse at e
chassis. Transmtters 28 may .be ¢ nvgﬁt&i onal devj ces 8sed ftor adﬁ%ti ng the
VGA out put FPomIME cofput &t o B f oF Rt STTERRIL PEFBng-"H st AneRoe
transm ssi oBonhaclt idnd rnastsdn ethe Ssaksoracoapgedriso aadapthd hee kbyboar d
and npuse connections 29 _and 26 to send and receive data in -12 WO

901 22594 PCIT 03337 3OCaRBANS002 HET HAR Lihi PROFESS d'% LFPRRRR:

| ong- di st angedelsansfesdedbctryi g€s tfe t BeAtRal uN @ €1 vl Whigr@wndapat he
art. One su%h device is. commercial gvailable under the tradenmark, FreeDesk
Transni t t er ZFPEM IXXSE bupsepL °§a&f1°l5ar31‘?br%%ﬁ?n??éﬁ*f§?'uﬁii’teé:§ K& Hgd8m and

from CCC USAeenForofsdirdid ecoandodita USPmedhe FreeDesk Transmitter
i ncludes a video conditioning circuit 30 and a set of three differenti al
output anplifiers 32. Hhefe RAEMEMEL2EbYp SIS TG 0AVERNIEESR tof FRE red,

greem@nd connections between the central location or locations

and the user locations can be made through eight

conductors constituting three twisted pairs for red,

green and blue video signals, and another pair of

conductors for bi-directional communication of input

25 signals and command data from the input devices at the

user to the central location and reverse data as, for

example, for controlling characteristics of the user

interface devices. These eight conductors can be

connected, for example, with standard eight position

30 connectors such as RJ45 telephone-type connectors and

conventional wiring of the types used for computer
networks.

These and other objects, features and

advantages of the invention will be more readily

35 apparent from the detailed description set forth below,

taken in conjunction with the accompanying drawings.
-10-



10 blue color signals in the incom ng VGA signal into a pair of output
si gnal s h0 p2epposite polarities. The pair of video signglsEpigsanti ng
each color is provided at the output of one output anplifier 32. The video
conditioning circuit also serves to inpress the 15 hori zont al ZArPR 007
synchroni zation signal onto the pair of output signals representing t?‘ue ec?
vi deo si gn@kieA pppbRraed thar ioromua DeatIwast i cal synchroni zation signal is
applied on the pair of outputs represe tin% thet reen .vi deo qu%aI wher eas
a signal representin§ifh&Spoltar Ay 20 6f2BRETBF gicnal"l\?é’A SR oi%at i on
signal is geophiraedsWukhd he paier cabosiigralts ofepresanvarg ide. bl ue vi deo
conponent. Transmtter 28 al so includesdg nicroprgcessor 32.connected to
the keyboard and mou§éd¥sfinect i oh®24%an Qﬁ?Qﬁrth_légﬁﬁWFéF?ch§}ew
M croprocessofist sac9nBect drtQiRAS adopdgOhfg sesf al wiad a cypweddwn 39 and
incom ng serial data connection 36 which provide a -duplex serial data
comuni cat#®RiFEAR. ITh&Mi-clopr ocessor combi nes control signals sent by the
conputer through thegkeyboged mng,y@isg, cophedy, i ogs 29 aHxh 2@ i A0 an 30
outgoi ng serial data stream provided on this _duplex |ink. The
ni cropr oceE8BEREE ar faRgEaMPa takt r adiekeybdad¥SaFdtivise M $¥Um hn
i ncom ng d hLaed 8% ihe %%?Jar%%se)&é i and 4 gripute, the incomng data
to the key%%g?g ang nouse ports 29 and 26. 35 The_thf%e ai rs of anal og
col &0 si gnal s from afplgiuftieer § 32san@ t RepPF@sietadaon cornect | gIRrSIM and 36
-13 V09 /4G B9 ® &bl &2002nakLpecares &gk atp el ght
pi n posi ti%%§8¥§§aasg§anc§r glr%?%ﬁ%aphong—t pe jggck,?)eas S O\Anedjfl n Table I.
1 Red vi deappaksStug ol tFsgs--p 128Red video + HS, 2 volts p-p 3 Current
serial multiplex seng. e vi;:deaq, - : Z O ggxii o.+ CS, 2
volts p-p 6 Current gééiuge nu tllgl g%( 9%&\%@%%&2’% dege-E cgrrﬁ%gi?e
pol arity, fysbems in pagcBlrdenciedewoith c@npbsiteepoleatiadimentyobtfs phe 5 The
systqg1alsgnbggky gs a set of output devices, typically nonitors 40 and
inpult devices such ‘as keyboards 42 and mice or other pointing devices 44.
These 1/ 0 M@DESeFORr EARRYIOKRAOUA THEINMENTE®N | ocati ons 46. Al t hough only
a few user locations_ 46 are 10.depicted_in Fig. .1, it should be .appreciated
that a typical systeﬁlﬁﬁfﬁﬂ%lbﬁeafgﬁ§%8P95M§#?ﬂmﬁ?%dgn%Piiﬂﬁnﬁo%gtions
Typi cal | y,thiser ihoeatiions 4G cAneled Sper pachras,ithor cekamdmputdroughout a
bui | di ng. Thg set .of input_and aqutput devices ‘1{ osed at each user
location i%S erred to 'herein as 'sServers. Ithoug only a ew
20 server computers 20 are depicted in Fig. 1, it should be
appreciated that a typical system typically will include
tens or even hundreds of server computers. Each
computer 20 includes all of the internal components
normally found in a personal computer as, for example,
25 central processing units, memory storage devices such as
disk drives and all of the components used for
connecting these elements with one another. These
internal elements of the server computer may be of any
conventional type. Also, some or all of these server
30 computers may include optional components such as data
communications cards, modems, and the like for

connecting the server computers or devices outside of

the system. Each computer 20 includes a conventional
VGA wvideo output connection 22 (Fig. 3y, keyboard
35 connection 24 and mouse connection 26. The computer is

arranged in the conventional manner to receive keyboard
-11~



15 arranged in groups. Each group may be a full group, incorporating a

si ngl e nwo 49202940, a si ngl e keyboard 42 and a singl e nousepam/GRYsHB214

poi nting device 49, or else may be a partial group omtting one or nore of

t hese devices. Typically, at l|east one full group is provided 20 at @@cAPR 2007
user |ocation. For exanple, user |ocation 46A has only a single full group,

whereas user |ocation 46B has a full group and_three_partial. OUpse €ach
such parti aPPYFSup- FhetF i ﬁé’ngﬁﬁ;lémrm%?t oarnéjfoélégcht(gr(?h%@o Cli;l:‘lrn%l[%t “and/ or

out put devikegpobscassmmimikdsighlla 25,pridocekampieer tergnal er wbdcto
herein as a receiver, (RX) 98. Recei,ves. 98 has.an,RJ45_j ac 0w -14 WO
99/ 22294 PEPPEBSS/ 052 4%%“@@%06’2‘%&%&& &ﬁ?hggrrgégonl&cf:%nsgw?%g%‘he
connect i ongumbetrhe 1pakk ahdt hecteansnmiberr. 1dhpsr eoni vehef ukehbpairdc! udes
differential input anpljfiers 54 connected to th _%airs of .inputs on jack

i deo

50. These PAPdtLaZapl/i f FBFs SPBPYEEBnrett 8 FHHE Egﬁ(?iitviegnf“ﬁﬁsgi rcuit

56. The vi dggue@ndiaiti ORIMGheRItiGH t 6 aimdanges tsen@vemsesthecontrol
transformation provi ded b% t he vi deo conditioni ng qij rcuit 30 of the
transnittefigh@ito PrEIVER FP& afidlfd SRERSG PR - si ¢ af°BReGEEphc

connection 58 Reeshyed 18 9hd uebheenitichidesmahfeepr anagsorl $0useanect ed
to a keyboard input jack 62 and a use | nput éack 64. The m croprocessor

is al so coMiddt edHERARSE pikfyRsd % erve 488t h&CG8er PHEPHpuUt and

seri ah Out Righnk@SRREH i7el¥s Ofrdegé&CELY BrovidR N Ld&Pr OEes8er ihs the
arranged to accept keyboard input data froma standard keyboard 42 and
nouse i npuVGAattoERh ascrpEeReRY afBRBERLRNEY CRORAEATFr om Bt dFdar d

mouse 99 a%ﬁr‘%_tpri??{éﬁﬁdéé'c@e%tr%ﬂé" An8ebhalrd®r MREAON dACedUpbaxe)
comuni cation I'ink provided by connections 66 and 68. 20 The m croprocessor
is al so arcedgad sé9aedspt Ra¢BoaPl dhd’ nDlBEt SoRedf dadt a PR K h& il ex

comuni cat in.ahl e ai SeSik #ticEnaoRkEels cdat & diackeynoasd; 2 andrmuse 49,

The featur _the receiver 98 may be identical to those used i'n the well
knowd Sand cormeiEfareptavaignsl e Dy ceBbsk synshaenilda tRadei vé&9nadn t he

vel | - known grlt%w Jyetemn geipaala_i%% Un acRBr G £OSBILES ofan 15

connect ed é jrac ecei ve€r 48 using wiring having four twisted
pairs as, fasdigedriplese hP§hgr arr 9na hgcempukeryy ROmEbieysr éler i to

cat egory 5 30 SESB. £ableratend g, 0¥ hohens O QI MIBLERS, ab¥PLEAIY, UP L0

about 200 ers. en the transmtter and receiver are connected in this
manner, theaspecttiareloper it ethbelomepdede osiginitie gfobpeofcompOtdavi ces

oo SR LI A2 B 2 oReoLy e FRER) Bugyshends

subst ant i aldnotildedame thgses pegtew, -di8d particularly the VGA video

signal are not well suited to long distance
transmission.

Each server computer 20 1s connected to a

25 device 28 referred to herein as a transmitter. Each

transmitter 1s located in <close proximity to the

associated computer, typically within a meter of the

computer. Transmitters 28 may be housed within the

computers themselves or else may be housed in a separate

30 chassis holding a few transmitters connected to server

computers in the immediate vicinity of such separate

chassis. Transmitters 28 may be conventional devices

used for adapting the VGA output from the computer to a

format suitable for long-distance transmission. Each

35 transmitter is also arranged to adapt the keyboard and

mouse connections 24 and 26 to send and receive data in
._12_



CVO 99/ 22294 PCT/ G B98103214 2 2 APR 2002 she could interact with a
conput er wo dr%29ar herl ocation connected directly to the keyhaggddozpRuse
andnonitor. The sanme type of connection can be used to _provide a part of
the interface. For exanple, where theboutput of a conputer is to be 2.7 APR 2002
di spl ayed at the userslocation, but input fromthe user at that | ocation
i snot desi red, farfBAI t G/h i besconnedd edstorkhe \KGAout pohgelditsharnrecei ver
48, whereas the keyboard 92 andnouse 4A}hlmay be ontted. Tff )s(}(lstem.further
i ncl udes af0@RIRI THPR Fi gPeYI5RS D% T 2dOPEFSR A&F S e own in
FreeDesktraisgn 4t€lS an@d rRE8 VEsicSMikChrofbhd il adesvai seblef serdear
interface chassis 72 and a_ set_ of user interfacefhassi /4. Here i n,
§ o

only a fewtdie t RESECRBAFOTRARET sHORRSIAEERE dF BAPNGES oF TR R |

i |l ustyr ati ¢ 1ph¥RbEBLGYK, Hdrvje DHIBEH ®irsRidter ahdt eifaceccbasmmsand a
| arge nunber of user interface chassis areprovided. Each server interface
chassis 72 infed ud&E ab¥erpiadne 76 We¥h al®25charfe?- vi bud TREPESK

provi di ngcenngedrh 0nse £ 0{nbfuaee. adkale ARGHAME Yh1ie9 signaks, 20 .#hd 192
i ndi vidual color signals arranged in triplets. Each backplane 76 al so
i ncl udes a alatet bof ¥opeqi dAESRrEDTtIGHs FEPHoLa™Bl 1 BipEEt Pénal Thewre

di vi si on’ m&fér@%ﬁc&ag%%ed%acem@w acIese @Rt arehanpelsal e qper at ed

with sixteen tinme slots per channel in each25direction, and _hence the data
bus é&n acdumdgrdog9 piguatactironihedainceninge\$A Thégpadkplake a

furtheri nclygdes @fcgﬂtt%ﬁlt C?itg%a)sfs][iﬁévPHé Bg osht® DEGKREapeEYrt hefpne

includes power |ines (not shown or poweri hgthe various cards held by
chassi s 72,paist wePE ayidlest 30uidtnaks prapresentdmawn)eadi chcedodr acktSwith

each cardi : SSik-S, L gpa i r S,-f abeacfy, card.
Each ser ve}lltér}fle%%gcéltcﬁaﬁsés)i%S%gﬂatg%ugork% ?ggfﬁge?av r %ﬁfelr.fgge cards 78
mount ed t herigder E=eidi3s agemger cliinteitacal sar darves r fvgedmpoeascepre and

send ntr j an N r.oat i co I - .. W

991 22294 Pgoﬁ%gb%%xﬁ%ﬁ%giﬁb%g(? 7 g‘q%rhr oug ggcotrelk{r%ol Jp?f‘a a &
connect i on AfcpBaclsighale sepresenttienf atbecareld iviclemesignalsen RI45
type j acks e ro nts , i_Gh | j ig. 5.

I n use servcg#m}?#é)% ngﬁg%gggér earg%nr‘{gfgf\eﬁ%aﬁo %%%%Qgﬁ%éﬁgiggx‘évﬂse% oér:jé 38 of
transmtterss 28ppFigd oh. tRaclpadfr tdfe swrmersi npprepentting0 tile cpneexct ed to

a server porf. interf ci it 82, which includes a.m crqQpraocessor, and

vi deo condi‘h%én? ngiﬁﬁ%m r&‘%&eggcﬁ sselrQ}éa?l p%??r§5?ngf1ia‘gt ﬁgj%aspsog%?%%%%

circlit 82 daivehe ldrimimakr Hddr esgnahtdmibzéhionhasisirmaV2isThusybihmedports

on the first,carq,78 are_at _jntra-chassi s _server_ .port addresses 1.—&6: t hose
19l&ar t$ 9? ideod

on the secoht Sr B2AF Qitir SR SEPISSES . ke BiHE0 V
condi ti oni ngompoxent . | Tradaptiedetro 2vkEsd achudést be mMidf@senteasor5

anal og col or,signal pai,rs (red, .green and blue) to a corresponding_single
si gnal , and oc‘g6ﬁﬁ8ﬁ§8t %ot 5he (KRYRG saré%dméBFSyézoirWetcrejféoa{hg#‘ggand
circuitry covefi nthé heompgnal .t Tidemperbprbae swocar ops ocens@ctart! uded in
eachéﬁ§rver ort jnterface circuit 32 i s arranged tq%conve t 20 between
seri &> and AREEOFBPmat§ 1 the HRGPogSPPRES SiYhal ¥ ofenf 1 LPGPBLAI
interface cserialsdldzaaremmuEidred3chivbugh pisries andigaleactsyeignabling
circuit 83 to_a sixteen channel vi deg backpl ane connector 84, which in

turn is confREReFTFVHITREHCRF Wik he vIBRo BHGFARFRCIBIOHT THBELHAERI ane.

Circuit 83 t6nBk6d arian@ad t osemabl Byor tHesabtémpi€ee t RHUGSI oghkrom
each port 80 to the connector 84 in response to_control signals addressed
to that cirE8YPORFEm &PonfISSHr RIWRFEBINS CoRfir oRNSY 0B so¥NBY i ANt urn

I's coamect edutgoing serial data stream provided on this duplex
link. The microprocessor is arranged to extract
keyboard and mouse data from an incoming data stream on
the same duplex link and to route the incoming data to
the keyboard and mouse ports 24 and 26.

35 The three pairs of analog color signals from

amplifiers 32 and the serial data connections 34 and 36
_13_



30 to the control bus of the backpl ane through the control data connection

90 of the werwersunterface card. . As further discussed bel @¢r,@4daRk214
conponents sel ectively nake or break video connections with the video
channel s 76a of the backpl ane so as to connect the video from 35 indi ViZcAPRI 2002
servers to the desired users. The video connection fromeach port 80 to the
connect or 89, andonhbcr M0 A1 22294 BT/ G804, 2 2 ARRr0R enes to

t he backpl ane video channels 76a could remain enabled at all tines.

However, t heetepheBer&NPeo Jalgd backsihane dfn tTeke v deo channel s which are
not connected to any user is disabled so as to save power 5 and reduce

noi se on the backpl ane. Th o | face card 78 her i ncl udes a

nul t| pl ex .A.r ‘ SR e Y L cessor

in each of B SRR g el i i : o

interface 10 circui t|FE THPTlres PfPansnitted into the|port 80
and sends tiie sane tireal¥i@eex+CHEcURt vB8orsThepnul tiplex circuit s
arranged tg-senc g-data—captured om-the various serial—-signs passi ng
through the 3 nterfadd@FFeRrt 8eFhati MELaipisrofeRmd tiplex format ,in 15 a
singl e bi - dryectiondlc JAM THagesT ~WEEN 26 Bhdlsr gcij onar TDM STotS, |t hrough
connection {88, suchlthat the data fromeach server port 80 is sentiin a

particul ar [t3ne sl ot| @feemeviOrdt rafibni gsvodtsciperpe. Sinilarly, the tine

di vi si on H+prex—erteurt—H6-+5720 “r""1?ﬁﬁ—+ﬁ~aeeqp$—++fﬁr1hﬂﬁ1ﬁ1n]

mul tiplex data on conﬂgﬁf$%§ §§%éﬁg'ﬁ81§% “Fatt g 'S particul ar tijne sl ot
of the TDMIt7T ansm ssji BIuechgdeot 6 aoppbklitel aollattient,ace voitcip-B2 and
server port}-80-assogi-ated-with-that-particular fine_sLLm,_szglmLserver
interface datd 78 i 5 BbAReELE8Ot & FABPRSIES &Pd 278 tof £ 8 Bt erface
chassis 72 SO That The Sixteen channel vi deo connector 84 of each card 78
I's connected to sixteen of the sixty-four video channels on the backpl ane.
Thus, ®ach port 80 isTd& cAPFEER t AR Viebiddanngl %%?re@ﬁonﬁ?ﬁ@ugo t he

i ntrachassi gcgddegss tQfpildiatl Paidni £S89, 4bhantiDYIRia LARNSLs | SRc8B8a8f each
card 78 is connected into one of the four TDM data channels of the

backpl ane sbevRagTeife 4ériandddiaCeortiectditdify oPodatiinger devif6st 88-are 35
connected tonthe cor/@spe@gdi%sTDNﬁéot Qg dackpl angmdiBuexagpke, the

port with intra-chassis -1
locations 46. Although only a few user locations 46 are

10 depicted in Fig. 1, it should be appreciated that a
typical system may include tens or even hundreds of user
locations. Typically, user locations 46 are dispersed
as, for example, throughout a building. The set of input
and output devices disposed at each user location is

15 arranged in groups. Each group may be a full group,
incorporating a single monitor 40, a single keyboacd 42
and a single mouse or other pointing device 44, or else
may be a partial group omitting one or more of these
devices. Typically, at least one full group is provided

20 at each user location. For example, user location 46A
has only a single full group, whereas user location 46B
has a full group and three partial groups, each such
partial group including only a monitor 40. Each group
of input and/or output devices is associated with a

25 protocol converter referred to herein as a receiver

(RX) 48. Receiver 48 has an RJ45 jack 50 with

-14-



WO 99/ 22294 PCT/ G B98/ 03214 2 Z APR 200Z address 17 is coupled to that 17th
vi deo chawmoeabrpfesbus 76D and to the 17th TDM sl ot of TDM data/ceyansmks 76b.
Each server interface card 78 further includes an expansi on connection 92.
The expansion connection 5 carries buffered replicates of the incom n?
video signals and also carries a TDM data channel including the 16 2 APR 2002
bi - di rect i oahe dDMo8kE0OLS rae spandiedy o data connections88n Ahedisaxtissed

bel ow, the ﬁxpasgion connecti on can, be used to conEec% addiLioqghjserver 10
interface @has&h€ i mtPRHE Sy em TPhe ViHt ShnaF i8S Ex palsidifes
connecti ongP2farendlways bl &bl Fatérsesvercamietfat et chase paixral so

i ncl udes gg to,16 matrix carq§194 EaQF matrix_card 99 Hpc.udes an_anal og
swi t chi ng @fr cdNPUSE; 27di gidEi st chf G35 ¢NPRGI t 299 S %oftTol I er
100. LCont rebhgecitll HBY al RGldedE E¥red O i #01 ©g NE £ 60K @CEFSOr THnntded
through a control port 102 to receive control sjgnals on the control bus
76¢c of bac‘k‘b’l"éﬁEl‘?g.lnEacl"Fh’a‘FlHR card 9é?rirﬁ@I9?6Jes 5932 ERYRREE vithD input

connector {dP4n3pdrRad2or0 Ghweebwededi deg; oUkpEt CEDAEST Orcakidfi t ik

connectors are arranged to handl e 32 channels of RGB video signals. The
matrix car@FErther i /I Jeh BreRSEAZARE ARt bBERPFERe 3 cHmRddrd 108
adapt ed t oygRNBRGHUthes fdnshanrel s REBu¥bdeo ndbai & Bhe hacddiwde with
the 25 anal og switching Circuit 96. Appropriate buffer amplifiers (not
show) ar e &l SIBEERRE dned Wdeh THETARHACHRTectOdr sCLOBE&R@I10B %Rl wit h
the out puty£ERHEEHOM kIR FhEK MY | Xngad Réuddir thehd nehedegqa oL
channel TDM backpl ane connéction 110 adapted to 30 mate  with the data TDM
' 76b of tHRiBEHERPPEAESPH tife abfoercoimesdied 70 Avwguaring 8§Po@IFDME nput
connecti o 12, pro¥i-gLng. 32 d :shot s Jdqal I an siqm | al 16
sl ot out ptr}f&%érﬁnegi\%g% ﬁ% ¥E§I T%I%/Iq-é%r%negtnlpgﬁs fﬂ)dﬁj1 Clglézr%én%n ﬁlglt%l?% | i nked
to digitalrespespdivaiy3sofonthel | eecedverl.9 ThHED FY/QAROEETI@BI8193214 2
2 ARR 200 I S\ LN j i y d.nclu et spoi nt
owi tohi ng Fo0ragoe i ML (RS, ERRRRY et el 3 An s

Swi t ches hie@yhgardptds aodnectestk t onpatkplatte somhect®r mp@@&mand havd ng

OULPULS  pyutton click data from a standard mouse 44 and to
provide such data in a serial format on the duplex
communication link provided by connections 66 and 68.

20 The microprocessor is also arranged to accept keyboard

and mouse control data on the duplex communication link
and send such control data to keyboard 42 and mouse 44.
The features of the receiver 48 may be identical to
those used in the well known and commercially available
25 FreeDesk (trademark) Receiver. In the well-known
FreeDesk system, a jack 38 of a particular computer can
be connected to the jack 50 of a receiver 48 using
wiring having four twisted pairs as, for example, high-
grade wiring of the type commonly referred to category 5
30 568B cable extending over tens or of meters, typically
up to about 200 meters. When the transmitter and
receiver are connected 1in this manner, the user can
operate the computer using the group of I/0 devices
connected to the receiver 48. Operation of the FreeDesk
35 system is transparent to the user; the user can interact

with the computer in substantially the same way as he or
-158-~



5 connected to the channels of output connector 106, together wth

addi t i onalvceyds2edyes for sel ectively connecting each channelpcafichozmidbi4
connector 104 to the . correspondi ng channel of output connector 106. ﬁ 00
further discussed bel ow, the analog switching circuit 96 10 can connezc g&;
of the 32 output video channels on output connector 106 with any of the 64

vi deo changgks toamd hanbaclgpitaneiath cenneehputkd8, o Vitid aoy ohethe
thirty-two_videq channel s fr(gm t he video i nggt onrlgctor 104. Sim| grl Y,
the di gitalCSREOR NP IFTRE PricPGddy 15° at88t KFYRRRTLChi MYURSUi 285 whi ch

may i ncor pRLaLe ok .pParhe0fsdmduke 6 Yoy denhoat doantcdbuse Swiskedheso
connected to TDM backpl ane connection 110 and_to the T%ou@ﬁ)ut cognecti on
116. GircuPEC¥&9Ca® Radci%t My BFeTHRC82 bf Odi FEAMPHTal ‘SPot® bPBvi ded

by the twooQubae ngr TBM 28msheanelis atoowlepudii 3g#apetih ANy tofe tigers
sixty-four TDM sl ots avail able on the backplane or with gny of, the,
thirty-twolPoRtdoars Bk LRBPE 2t e tPRpHtSTonAEct AL 118CaEIAR sifver

interface ghasshgs{2edl S0ai NEdnikesSr 2% a3 CoRL I ebhaectaid £20. thachvaga
controller card includes two identical halves 122. Each half of the

control | er o8&PYti rfor pBearesed vednt 4% | Bhexgas ddg r kgvhoandsodbeand

m croprocessfiseSUEN AgyabeSWiBh el OPhACc e EWerf rhbenbype mvaidédl g from
the Intel Corporation.” The two 30 m croprocCessors 124 are connected to one

anot h@r soswhdcheath ddidarontt@nd heé) stiar uadditine dihethenBrepBREK i s
first appl iednta;the ot P i@éeg%gs.tégﬂm MEr OREPGESSOS Sonpgke for

I
control of the system the first one of the two mcroprocessors which
conpl et es PEEVEE oW riRrs cgu@peds w/ s adehta ofet TRE heer 1interfame card

havi ng the_ w.nni;ng 43 cr o r, 1 [ ;2 9/ G
B98/ 03214 EW'S'%%%% 2-’(;%'2 gg%?v%?;%%ﬁér goggifgg ot wergﬁaltﬁgrs%rralg%ggléﬁggfsve but
conti nues Bsepesiawm anchdesk dravhegsi for maldritpweferillpshratianiure or

faul {zconditiQn,..-n th tiyve f e the. i ive . f.akes
over'I,[55 anlc"’i%%ga&tlﬁér %aﬁ%ﬂget e?gln%ﬁg f%ﬁl tsfé%h%crki EgttﬁggégeEa%ﬁg%ﬁ% of the
card includesd aal dekege thuriber ci ofui hsé26 antaxdedd o ghassce choek and

fram ng si nee fq i | VLS| muyl.t.i pl.ex unications.

Ti m ng ci rgglgtk’éd%% ar ggggnn%ec!{\‘eé}et ghg%)?%?%ené:hpaos%tlss 122%&%@%% gof t he
card al so backpdeseappé opiitdt & c6dmuhapationsidean ebhacdoa nptoshdiny
adapted to 124 with_the

a7 0. OcERAIERL IS PLEY O DEEREOIelereOBO L, 180 U D RSNt 0l
Each2@al f al.€o,18 9hcindliesi dukkeysoiokesiPhhdat arparigel?8i mndrappeopri at e
L e BRKC SRR ARIEU Lol UL AR IR SRl [0S NPT i PRI 1
control carcdsngatdlorer e fost alf@adr i nbdeniereduiierdflacetihassi division
multiplexed ("TDM") data channels. These data channels
are operated with sixteen time slots per channel in each
25 cdirection, and hence the data bus can accommodate 64 bi-
directional data channels. The backplane further
includes a control data serial bus 76c. The backplane
further includes power lines (not shown) for powering
the various cards held by chassis 72, as well as slot
30 address pins (not shown) which interact wiap each card
in the chassis, to designate a unique card address for
each card.
Each server interface chassis 72 has up to
four server interface cards 78 mounted therein. Each

35 server interface card is arranged to accept and send

control signals and status information on control bus
_16_.



20 Each half of the card also includes an external conmmunications interface
or seri ajyoigahesohace 130 connected to an RS422 serial dat apgoraBos®221and an
RS232 'standard serial data port 134. As further discussed below, the??2 APR 2002
controll er card associated with each server 25 interface chassis 72 is
arranged to receive conmmand signals froma sw tch control conputer through
the RS42276eritdlrquoyh andoing riodr tdwtra adapnedtieni mler pr BEchh&de Ebfmands

and use the_interpret co t. | s {he-S8r %8k 51 ey aggcrards and
matrix caP@5vFA tlﬁ"etec’ﬁaas%? ggggggEalgﬁ(i&s%e:SOisnt erface chas_si}? 79?i ncl udes a
backpl anect4@elrard mgipomer poohaedlor S notichown}y, aneortsr AN 3143 and a
16-sl ot TDM channel _195 referred t the keaysghoke TRM ghanned . cfFi 9. 2).
Each backEFHne%T40 5Ps&ﬁﬁwﬁﬁ es’s 8§E§dg¥%ss pégsg?ﬁot 35 shommi for
providi ngthbe sapets comndsctiorser 88d o thenbmékplease B t HFHar-d- Edded sl ot
addresses. Each user -21 _ WO 99| 22294 PCT/ G,B98/ Q3 R+2002

i nt er f aceE8RBss?PE i %r STFIEF V\i‘PHug cpo%ﬁ-%l 8§ar%91%ﬁr§€egn%éf€al to the .
control caeesel20 pdirrcusisackrbone witcuet erhce whoiche Secledesnterface

chassis. The control data rt 125 of the.control card i onne to the
5 cont r ol MEERPFRSEEFP of aF‘ae e8] 583?%@?&5’@ t%lerﬁg%%/gf?bke gétgg por t

| 28 of thgee@lt Ohocar B80S anrneched dssddiaterystiakaidat 82 bisvied5a Each

user interface chassis al sq acconnpdates up t wen user,_, nter e cards
19410Eachund@he] PRATeFF alid 4he Fﬁé‘érsﬁér g’tzte‘s s};T H&en tcrhgnﬁgﬁ%%i rcuits

146, of whicheal ¥itree aggrghon hReFiag 8Bnfpsi-chaskiy ofervdmspoati on.
Each channel circuit includes_ video conditioning circuitry |48 and_out put
anpl i fi er 8d€s@ssAfe vided: cokBPSfoniNy cFRreui BRyOPS arcr%ﬁféedaf% a€tept 15

RGB vi deo gy thes dor nat-3or oviaged By neali x ameds viBeandcbadieabingmgt he red,
green and bl ue conponents wi th one another based upan tae ?chhr Qni.zati on
signal s | Fitsasd coRpETBREEd THe FIWSTTon®R R oRitng RS r BafEor ENE1ES

arranged tQadjgistotile 98igsaof gdese \aelQusy£oaporer sb2epases wpon the
size of the syrc pulses in"the various conponents. Thus, the video
condi t i oniORF LS IRAAIIRGSEHRES St Fe I mg2BAd EPeICRMRAR &t entPEi d76F t he

red, greenand bl ygasi@iaks {MeERbY a6aTBYNSAlIdig d:f aoyveyLhgr aees in
signal propagation tinmes and anplitude 257gain in other conponents of the
swi t chi ng ssyoTtasim tahehei Besteondiha dviGRPRTPEEF SO RNENGHBPRR dFs B provi de

the out goi %é'fldesoﬁg%'teqsfaacéeéiféuwr@9 QRPOSE £ £n P AL Yorivaital  pairs

on term nals a user port 157 having the sane pin assignnents as
i ndi2fat ed Het Wi eserigd aipevEDM-aghtehiRABRtS46 al Blei ABRAAES VA deO

m CroPrOCE‘s%ﬁHa)fQ””S%F ed 10 buifereanPlifies e ko9 Lora,5eE1 agpsend.d erm nal
156 and a setial receive termnal 158 of user port 157. The m croprocessor
152 of eactrruiecied dédiroatghy i3 abRECeppdandieCeerechuiie by gthi p 35

‘Technol Ogycixoéuzg'a%erto Arai ZQ08+een channel RGB video backplane

connector 84, which in turn is connected to sixteen of
25 the video channels 76a of the backplane. Circuit 83 is
also arranged to enable or disable video transmission
from each port 80 to the connector 84 in response to
control signals addressed to that circuit from a control
processor 87. Control processor 87 in turn is connected
30 to the control bus of the backplane through the control
data connection S0 of the server interface card. . As
further discussed below, other components selectively
make or break video connections with the video channels
76a of the backplane so as to connect the video from
35 individual servers to the desired users. The video

connection from each port 80 to the connector 84 and
-17-



-22 WO 991 22294 PCT/ GB98/ 03214 The processors 152 of the various

channel s 1M %82&9%onnected to a tine division nultiplex int@CTERISDEN4
Interface 160 is arranged to receive a sixteen channel tinme division 272 APR 2007
mul tiplex data streamfromone of 5 the matrix cards 94 and to divert

signals in each of the sixteen channels to a particul ar processor 152 in a
particul ar kemaechannehe 106ckpdaBratvddan tPhapRE1I8| 0162 | APRAFacdeEMB | s

al so arrang CCgpt tay M t haoREGEeSSO¥nd 52 Ratih e hagnelihand
send t hat d%?%ﬂ?%at Cﬁgtplaggp%rlg%%i ate gl ot of the ti r?end‘i vi sion mnul tipl ex

transm ssi opaskhéane Tt usehosat evigee c&?*blaliuh%l_ﬁldeg”hlqmrt REE iRt
di vi si on W&{;#ﬁ%géﬁg%f,ﬁﬁ 162 rhavd T‘Siéa??@ﬂe%td 095169 tBaemiigemi th

t he control the user interface chassis 74 (Fig. 2). The
processor 1&2dofedach chammpebnlibei bagkpidaged to examine data arriving on

serial input 158, and tg.r %%‘%%irz?gg}re%%'c‘”e“ceéjr&oﬂé‘a@gr‘é%ﬁseiargcpjg.gcﬁéé‘g Ln

that data. Preferably, "processor I's arranged to recogniz
predet erm ned mulenplern sequence sBéh as The kmyplpipdexcodu fouital tidreak

and to treat g, presel egled uimhor gl char agt epscfol Lpwg, the,aligntd on

sequence as“a" ¢ exanple, e processor nay be arranged to
treat the keyrpugss appearihy proeeisabel yiafteachheo25 Ei¢ entnter Saceience

as t command dat a. ch _processor ZzZb3 is, arrapged to,.strip.the comand
codela(eoat t en‘f?"éﬁuééﬁueﬁecgﬁéu(f&ﬁlm%%na%t a)d‘-%t?t g?af’ﬁgl&%teé:f baf&Pe chie
forwardi ng pbetdavtaaha EeMdsntdref ammel 6> nalthipleressacul®? a8 verTiset he
command dat a }'Lo.i Eterface 162., 30 As_dis u§sed ir}i reat ar tdet ai | belgw, t he
data arrivifRg-htPEgEN PG ar® 135F 9t he " 8eAHIC i Mt CRtHe AHETECT aw
scan code datamenthdedviyibhe keyhiosr d Silggeils Keydwaigl straroggiesther
standard keijlboar s are widely known in the art and#gr.e avail able in,

standard ke¥BbSFE2SE CATTHEES Tefeithct et AP sTUESAPEEAN I ™R Ki nia PS/ 2
keybosg d, each gyl espigeneeat esnal parmpmul ghakagboargh t23 16V 9O/ 22294

directional TDM slots, through connection 88, such that
the data from each server port 80 1is sent in a
particular time slot of the TDM transmission scheme.
Similarly, the time division multiplex circuit 86 is

20 arranged to accept time division multiplex data on
connection 88 and to send data in a particular time slot
of the TDM transmission scheme to a particular interface
circuit 82 and server port 80 associated with that
particular time slot.

25 The server interface card 78 is connected to
the backplane 76 of a server interface chassis 72 so
that the sixteen channel video connector 84 of each card

78 1is connected to sixteen of the sixty-four video

channels on the backplane. Thus, each port 80 1is
30 coupled to the video channel corresponding to the intra-
chassis address of that port. Also, the TDM data

connection 88 of each card 78 is connected into one of
the four TDM data channels of the backplane so that the
serial data connections of each server port 80 are
35 connected to the <corresponding TDM slot on the

backplane. For example, the port with intra-chassis
-18-



PCT/ G 898103214 2 2 APR 2002 scan code when the key is pressed down and
gener at evOR2R9he scan code preceded by a delimter byte POXEBPS/MEA t he

key is rel eased. Thus, the processor 152 of each channel is arranged ??APR 2007
recogni ze the key press sequence 5 corresponding to Alt-break as an

attention sequence,_and to divert a preselected.nunber of key press
sequences S ng’ t he ﬁf’PBr]ngor‘?oset%lPeetthe?Y% Jfbﬁleiontcéﬁ%%%fl%g. %Easch
channel 1l4Gmntheach fos t1 7457 166 Slotni gfieTaddaess whihine ltshg athassis. . The
TDM interface 10 is arranged to send %he raw Egy]st(rjfke dat a, i\ierted by

d
each processor 152 d@%brRhtetatAtFRTACTDIPS YEERSHAFRG B Sthe

i ntra-chasy Seagddhassnofcdrte &hpemelo2l46 whet eekpanddich Wasnaaptuoed, i.e.,
the intra-channel address of the processor 152 and user rgort 15.157 where
the Gonmaf@IGRS waBUEAPE R ed FePHe CF&FiSousLser F8R | MRFIAERI ch¥d6E9 72 and

user i nterdiant Khagahs alkdr eakpigscannephediatd h Onsraot haelasiskown in
Figs. 1 and 2. The tim ng devices of the_various control cards on the
server interd add 20icHdgsicE ignd lusdPY nféPtSceaEhassirs 1&% Pt eFédhect ed

with one angietcntigdng paheh g9seesLed Awingted @i@@veexﬁaaswﬂ ous
control cards have two halves with one clock in each half. The

i nt er conneSNIARL It wedp t Re vaFPEusteonteBNeEhr daddékAearloneeEvVedk on
eacgo.card gt d e 08 &%s%? ggg@gstﬁé\c,;gﬁ!seﬁi) aib avnpa@@rslglgﬁstssorﬁoeach

card in a separate set ( _ B"). in each set, one clock 1s set by
i nternal janmErsian ¢ennegaberrdanire helvarierenopbdks.are sl aved to this

master. The cards alg,dse,onpec! onkoseland@uare 4412, 9 Ben punlery, 30 the

first set fails. The ©l0ck signal's "are used to provide synchronization of
the variouwp ttoeldi masirdn mandspl Bk si Gaahsmem rtilxe aard oBd dhgdsides St at ed

anot her way, %Jrﬁal%{gt%%.i%?ﬁ%’?ils%h‘%’&ﬁ d r9%9€p§i op;LieS aggQei-gLed, W th
the various tine slots In the varirous 35 finme divisiron mul tiplexing schenes
are lfet widirawiter eng® toda zomomtrlldek, 3060t hatodDhbiilgmal 0Gemaypy - 24

W 0,951 2223 P CRROL0TIS 2 1185, 2080564 AL AL NELRRRgHS 1 P°
communi cataamt pmk t paxft t O ontor okrecaide 120nitrolhe sigmedrs | rirer ftace
chassi s 7%6g€}§fngggt éckgn%a%@%lyﬁé 76. Each matrix card 94
includes a 32 channel video input connector 104 and a 32
20 channel video output connector 106. These connectors
are arranged to handle 32 channels of RGB video signals.
The matrix card further includes a 64 channel video
backplane connector 108 adapted to connect the 64
channel RGB video bus 76a of the backplane with the
25 analog switching circuit 96. Appropriate Dbuffer
amplifiers (not shown) are also associated with the
input connectors 108 and 104 and with the output
connector 106. The matrix card 94 further includes a
four channel TDM backplane connection 110 adapted to
30 mate with the data TDM 76b of the backplane in the
server chassis 72; a dual 16 slot TDM input connection
112 providing 32 TDM data slots in all; and a similar,
dual 16 slot output connection 114. The TDM connections
110, 112 and 114 are linked to digital crosspoint
35 controller 98.
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5 so as to provide a conmon server interface serial link 172. The RS422
serial poWVOSYBR2%8ach control card 142 in each user interfad¥RBRRI479 are
connected as a separate user interface serial line 174. The control ca@dPR 2002
120 in each server interface chassis is progranmed 10 with a desi gnation

indicating that the $REdahg1RR tswft@h 58y Ven rcntier feeemahassics udat er t han
part of a user interface chassis, and with a chassis address deijra nati ng
the parti Gftaro5eFFOsSPodars a2¥l BRR3EAs dOVHERA sBUCE hE ScdMteFHiY 192 of

each user Apgyerd aces s Cassd Spdfnt S PIQYS angRc théd andlesi@natripuns
indicating that the card is 1ncorporated in a user interface chassis and
with a uséonHEreAcEoc hasknl anRir 698NRGHBEr .1 OthedRat PAY 188 AUGRHGH t he

vari aus serybiedtd @’ fa5e £hHasSERaahe160NBect ef dih N AN r pated, 20

cords so as to formcolums of matrix cards extending across all of the
server inttgefdeethassith Fadddkdepad nlvitehesa afdr 94BF @GRt ¥uch

colum whesgtect £ d2aMC aREaR4D T0F MiARRkNeE AALUED: WHNI Boeadte . .
vertically extensiv C(ﬁ um, tﬂe video input 104 of each 25 matrix card is
connect ed aartérpendéndouchanngdc of t Patpadtt rdQmEctr d 146+ he % umn.

Li kew se, i di i E@fc a i : : A rd in
t he col umé%%%%néggggggght he ([%)Ih\'/l gﬂ?%uéﬁgkféao%%t%ﬁg%ﬁgl% rﬁ#géhl{alre( n’é:a?ri X
cardd n t leercolammmedthe a3 i wifer cdvenedli onstpetwevhdehe chanmelsn tdre col um

t hus provi iriy- er,Nkd h | 5 cext.endi pg rtic oss all
of the sero\cllgtré%\t Eé%f’g’\g%t%hasjégé Sﬁ&%ﬁé}{}ge?fsf%f{ %? B’:'IL% itor ec Al%nné;?g TDM
comuni catfixom (the oblaakpdlasie eachcébnsktbs) 180 extentdhngngcragsstizdl 35 of

t he server_jinterfac ] i S, ch of trix cards n conti any
part | cul art e Vi 8o O ARBRna B oS Tl BBFL Te o AGHEE . AR
2002 data X0t eistihdrizasiyg fekd dhiodugil fswittthéngnpitrdud4 afndhadesmt ri x

card,. i n whi ch,_case th hannel, wi.| | connected to.the next  higher_matrix
carddn o S0FoREC SRy vaed cess RGN (ki OB aRS bR & e lE
particul arof ¥rGebech@fnBbyt Keyboaed ahanndbuse thetkhhelkpl asrenadtédat

particul ar_ch is._Thu any of the.thi -two user vide hannel s

provi ded bBy° ei@ﬁ? ?Z)?%gﬂf%’?enﬁ%’}?%% éé{ﬁ b%néo?n?ecft%‘?j &B&an?)'l%‘?mf he

vi deo charrehsedbionn 1lfee bafkphase 0¥ eay afssseyiwtle iater bacanhassis 72.
10 In the sarTg. manner the user TDM sl ots can be connected

f f
Lhe TOM oIt SXrBRC PrB0RhosE B E n@ TGN Db Yo ChRy it vereongss sbod - °

chas®) s. Tdieans€ls Viadeoogbpiael SLanditheranyMoH otise defiixigd ryart heprgol umms
of matrix cards are aii%g{l%ed intg‘rdeg. Thus, the first 15 colum of matri X
cards defiFelt8s&Vas h&thelt9€1 - B3 CkRdaiier OTDN ot &n. 39F thResecond

col um deftmesty+€ee cmNnNghst33-Hra aNgbUseR tTDME! AhpHu3-ESn e senon. At
t he bott\(l)\giﬁé each colum, the thirty-two user video channels and
thirty-t er TDM slots are 20 split into two paths, each including

si xteen user video Each server interface chassis 72 also includes
25 a controller card 120. Each controller card includes
two identical halves 122. Each half of the controller

card incorporates a controller 124, desirably an B80X86
microprocessor such as an 80186 microprocessor of the

type available from the Intel Corporation. The two

30 microprocessors 124 are connected to one another so that
each can monitor the status of the other. When power is

first applied to the controller card, the two
nicroprocessors compete for control of the system; the

first one of the two microprocessors which completes its

35 power-on sequence wins control. The half 112 of the

card having the winning microprocessor 124 remains
-20-



channel s and si xteen bi-directional user TDM sl ots. Each path is connected

to one useo9mimuface card 149. Each of the sixteen user vedemBoBamMmel s is
connected to the video input of one channel 146 on the user interfaceZ25PR 2007
card and hence is connected to the video output of one user port 157. Al so,
the sixteen user TDM slots a in C rough_t he TDM processor, 160 of
the user i‘?ﬁ?g”%e%?aeéé tﬁg? e(gagﬁéguﬁa%gery%wggotlrilaég%loggec ¥4 to the
serial inpgbstandeesut pd s pérfoR0 partichidcdt user kcheer ffaeestportalfhus,

each of thlg thirty-two user v%deg channel sfang t hi rt%rﬁwo TDI\/llsI ofs defi ned
by a verticarfyetxt eH8PPe Bol bAhTBFCmalti xT@RFHs TR72HhRERt ed o &'%ingl e

user port.adsidescisisedosbaevne, eandy, ofhehanseriyorhsl ST ahkaes avver,

i ntra-chassi dress. 3 ach user rt also has an.overal,l address Thus,
" a us por?n‘;Sggﬁa\‘?i%f?ﬁri i’taﬁér@ﬁ‘i 'Ssl%gkf‘dr %ﬂ'rUgAh?‘ﬁQ{"ﬂ% Ped®:26 wo -
99/ 22294 PCT/ G B98/ 083ath 2hZ1APRFZ0Ghaiseyarrhadsicd utks ower albcksesr addr ess
QUA - TUA +(Q. x(i-1)), .where is the nunber of user rts pep _user
interface E?Fgégés ,Clil).cél.l,t f]r?e‘? %‘@‘H%%qe‘? nt P aPERIGSES C&rﬁ’%ﬁ‘es‘."é"fo‘fr%{"mg
fully-confsggnglschagsi s. nekdddie S¥sirem T idepi cteivididhe dhawt Ngsexwhi ch
includes up to 20 user interface cards, each WI%%; 16 user ports, in each

user inter FARBUBRSEEIONSE=320F IR SREHE LR Qi FE cASRREFSeEndt@ser TDM
slotgpi s copneayegdrcd hexput pHadorhalaviord e ovgral laladdresSludes
corresponding to the 10 channel nunber and slot nunber, i.e., the nth video
channel and@PR¥APEIELETDM sFOPMERECAEARES: edlRbCFRRCE@Ser (BOT h3RPWR) over al |
addr ess wﬁ&&gteds'tra l@éﬁﬂec@‘aEHeOfmi%pgﬂé’@é%@PrI:nct as Ak oves gl |

server port address OSA based on the intral5 chassis server port_ address

| SA . Thatwith ftbe cueinet gare bast &G t hFserva) iodt ditfeaceacknbans,

OSA=I SA + {Z:dubh L) PASRe A | e Budanum qymber olcgenyef¢inlechace
ports per server interface chassis. FOr exanple, in the system shown in the
drawihgs, eachudessar vkeybshrektaddPM hdgths psmt at2dmandataprppopoiddeser ver
interface d =64. SehVKILPor 0 i i -C IS

addr ess lopﬁﬁéfﬁgggec?i%&q%fe%t hgnldr%t e%fh\é)cen)chaéos?s %@gé%%r an‘f[F@ad ?gés 10 +
(64 x (2-1¥ycerved. & diogdusded iwp gtbat enideeprpchbebow, 1he. matThe cards
can 25 CO“ES?EEEB%S%M' Jiata gg%ecité ons,+156saad i]r§8t?x% Y YReEoport 157
to the seriaf data connections any server I nput port G on any~ of the
server inteafdse wWiassi areSiimstaalledt he neervercanderdaceconnassishe vi deo

mﬂ[&gs inEQQM u%%ifnﬂ&yt Eﬂgt %géé()éfgoViQ%%ludes an eXxternal

communications interface or serial interface 130

connected to an RS422 serial data port 132 and an RS232
standard serial data port 134. As further discussed
below, the controller card associated with each server
25 interface chassis 72 1is arranged to receive command
signals from a switch control computer through the RS422
serial port and is further adapted to interpret these
commands and use the interpreted commands to control the
server interface cards and matrix cards in the chassis.
30 Each wuser interface «chassis 74 includes a
backplane 140 having power connectors (not shown) ,a
control bus 143 and a 1l6-slot TDM channel 145 referred
to as the keystroke TDM channel. (Fig. 2). Each
backplane 140 also provides slot address pins (not
35 shown) for providing the various cards inserted in the

backplane with hard-coded slot addresses. Each wuser
-21-



30 inputs of any server port 80. Such a connection can be specified

conpl et el WwapmMR94 by desi gnati ng whet her the connection is r@I/oBI&NIRIdeo
connection or a data connection, and by designating the overal | addregsegpr 200
of the server port and user port which are to be connected. -27 WO

99/ 22294 PCZ' /| G B98/ 03214 2 2 APR 2002 .The system f i ncludes,a

super vi sorﬁnESﬁE&C& s %F%ﬁ?mﬁschpf%‘éfﬂ%gs Wzltz‘m g]ché{%%)n cgrlol I&%(J)Elr(éput er 200;

one or noradbeelpenlconputiees caf2 rand carelsorl 2dr eiadnbsaiest —ddwEn woRput er s

204. The hel per conputers, 202 5 and .adm_ni_stration conputgrs t

pr ef er abl yrﬁggrféfg)art% @aﬁpﬁfe&?&r P SETAET r SR RES swi ttrc%ﬁa c%%t??o 2
conput er 2@88taThsoinwel pes cefipuher sonadwilni sdrdt iien competeed drd set ch
control conputers are intercon ted_to_.one another in a |ocal _ar net wor k
10 20% sepggﬁa:éoio 2itRe Eﬁstcﬂﬁgo.oﬁes?}?%bl?/?df% avari o"ﬂréelg%?rf)utgﬁg run .
under an opekatirdes\Htempdtichl2s oseatdheycbateglatoaddvidh eohoeatedr ea
networ k such as M.crosoft W ndo NT Server, version 4.0 or higher. All the
vari ous coﬁﬁuf‘g‘f*s kIS TEANS CQEI"CE"’l % ]olg'a singl e 15 Wndows NT donmain. Each
hel per conputer 202 iEadH s@sépnieteedaice acisgsyps bnRw HNoEdmbOdo@tesw tch
70 through a transmtter 28 in exactlg t he sama= wai ?s seryer conputers 20.
The swi t ch"BonfPol THEREY ePFSBE edRFBHEACSK t F2h98er VAR - cont FRFP s PEF

interpace 208eeFaRRCiArd 0120 1hEoELbYEtebNbakiace WRafisl seitahitsne 172.
The switch_cantrol conpputer 200 is al so grovi ded with individual serial
interfaces1280 hngtel CFhEY AR TF dBAPWSerital FxdmBnitRt | o3 HFHes 179
associ at edowl tin 1 her 6808 pAl Ccapdenofchiseiel NtAHAGR Chagshdess. vi8edd
further discussed below, the switch control conputer 200 acts as_the server
in LAN 206SOP8E tileainkasdrcuikeyswh§ 8h avht potPesnparel ifdegsmet P fres
referred tonas & dey Lohai8i\eling Atﬁ?é@?%% 312 ééré‘x‘u%@dprt%v' Qééieﬁﬂ I ocal
area network 206. Because dat abase 212 is 30 utilized by the switch control
conpb®er oRGBwivtidexeinetheoformas daiband | By depteiad dards 04 1and

physi cal | y+gssQ&iat hED siddeh Rt ol Ly onRM ; g

dat abase rrgy be rrai(%?a\ieﬁr}%d Iteelhl%a'heel!\i-on theesva?lt%% gg#\{%rgéﬁn?%mn%lﬁg}]r |thself or
on anot her apeiipererbasetievred Ibhet ¢YNN XOEL zahioriasabagd snein behedent ai ned

g;il 22234“ aBfigbd databasepadm gi §LEat LORAPE QR OBErE¥3PI €50T5188 WO

arranged to adjust the gains of these various components
20 based upon the size of the sync pulses in the various
components. Thus, the video conditioning circuit
restores the timing and relative intensities of the red,
green and blue signals, thereby compensating for any
differences in signal propagation times and amplitude
25 gain in other components of the switching system. The
video conditioning circuit and amplifiers 150 provide
the outgoing video signal as a set of three opposite
polarity signal pairs on terminals of a user port 157
having the same pin assignments as indicated in Table I,
30 above. Each channel 146 also includes a microprocessor
connected to buffer amplifiers 154 to a serial send
terminal 156 and a serial receive terminal 158 of user
port 157. The microprocessor 152 of each channel
desirably is a PIC model 16C622, made by Microchip
35 Technology, of Chandler, Arizona.
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PCT/ G B98/ 03214 2 2 APR 2002 such a systemis Mcrosoft SQ Server, version
6.5 w thWwaae%ax8éci ated Enterprise Manager. The SQL Serverp@roBogieRian SQL
(Structured Query Language) conpliant interface to the database. Data can

be interchanged 5 with the database using ODBC ((Open Data Base 20@2
Connectivity) links._The database_adginistr t| n ro ram used.by .t syst em
adni ni strator may belpFoRFAERSAPER g@&sé’? i Q, i hd ?38!1? tlalt es

generati o tdumrEtddLulcar 5q_tnmridasviari@momuamd@le&edlmterrfhm 10
parti cul ar]nGd tabail ?e svvlt h control rzg er or "switch server” als
runs a nai CST ogr Bk §h %ﬁepé"r Cor iE t%w op’é‘?%‘ﬁ'%ﬁs i §CISSER pel ow
Thi s prograamessi siseotivarsious muidid ke padht of stitieah afwom espensithl e f or

their. own tasks. For instance, e 15 nodule l.istens on the, co ni cati ons
port® 210 MR Bt 62FHE 8§efangnf:é’r F&é’@ré:arsdsgn% I oGRahh F?rapm

nul tit hr eagdingsewneHdnriacd myy be npaﬂtﬂtﬁméirf%r@@é:@s@_serlﬁpcaiﬂ ora When
an i ncom ng conmand from a user Iocatl on is detected, |t is handed to the

rel evant EREECIMREIBGar GPAEeh s 1A8cIFIRAGIAIRGL FokD THER ok O%r-ea

thread themcatfScd heecbund i 5o Carrappeadity é@céb@ REd redoactinan. Each
thread can al so request resources such as a Help PC or an open dat abase

connect i VIREP@FSSTPBED 2| PhKk a3sh @W%a@%daﬁén?héé’@tar%a%naﬁed:r@y ot her

25 Apdul esy featde Halper Be meprger w@ngk ODBCTRARGET WhiER pidy
al | ocate and de-allocate the required resources as necessary. The dat abase

i ncl udes datanseisaioy sekemeties for parti cuI ar servers 20 and heI per
conputers 202 30 conpggt egbd 0 tlh.&esyﬁ%gn r such
ase eﬁ so | ncI ta e#l

servers and hel per conputers. The data I ni ng
associ at i drigndet WHSH $een | c Ikt pkezer s davte afd grer d{ﬁﬂput dey i paticul ar

server porden - OAheesekyel WU&I ace:fhansi sonhe daf abase 38 fyy Lher

i ncludes information about partic user locations or work areas 46, such
as tliffe nurter bser? igtenfe@n| oh299iPCTUG V8] 03214 2 The\PRIREGE ST E| Ver s

4 at _each golyd ogglhonc, Jek hers e o oupe gLoLAO dlevises assonied wi th

each such receiver |ncIu es I nput vi ces such”as keyboar nouse 44,
out put devAmesviEugh dinspl agriehi t cirgpuwlt); A58hot hamdd adaiserecognize

preselected command codes appearing in that data.
Preferably, processor 152 1is arranged to recognize a
20 predetermined attention sequence such as the key press
code for alt-break and to treat a preselected number of
characters following the attention sequence as a command
data. For example, the processor may be arranged to
treat the key press appearing immediately after the
25 attention sequence as the command data. Each processor
153 is arranged to strip the command code (attention
sequence and command data) out of the data before
forwarding the data to TDM interface 160. Each
processor 152 diverts the command data to interface 162.
30 As discussed in greater detail below, the data arriving
at each processor 152 on the serial input line 158 1is
raw scan code data encoded by the keyboard itself.
Keyboard scan codes for standard keyboards are widely
known in the art and are available in standard keyboard
35 technical reference manuals. For example, using a PS/2

keyboard, each key press generates a particular keyboard
-23-



5 port address for each receiver. The database desirably further includes
i nf or mat i evo ¢dwes each aut hori zed user of the system such apcwGaeogpiznane; a
password ‘and data defining access rights to particular servers 20 fozrze&\ﬁzh2002

user. This 10 data may be provided as an indivi dual Iist of parti cul
servers authorized for each user. Alternati ve@/3 |t| onal géé ggch user
my be def PRBA £996e&Sa '@ KDhet Dr PREFESHs IWNBFBLS &R server

nmay be defkppd awahelsud n@ré@e@ee Bk fH)r@eEEmYEérgfb@itFlS (GXEO 15whieght s may
be allocated on a group-w de basis. The dat abase nay al sgﬁl ncl ude a

tenporary Engt kedf i hPnFedqasedng d8USf SREVEAIOIETHORalRZusRt FEERt I on.

I n operati glanwaen 1tsh&a1.szya$:§%é'&|' SoStraldfthi Al 1tRE 4Re | e glevisegaeateuser
| ocations 46 are initiall di sconnect ed fromthe server conputers 20 and

f r om el peFoEERFREBALING? tOAPtPsterbIZﬁa}é par BRc AtHENORR | 99998 N Por aBFanypl e,

.at locatiopyd HAAEY NtSFede BEAFLNP NBINSF e@dexd |&>‘rlers%aksfeﬁhe91%@ by
enter). This code is g)lezsed through the serial out ut 68 (Fig.” 4) of the

recei ver 48028oxdsacitite@tkierit idie pBreRCRelyolPY éﬁ&elr§a into the
serial input 158 of Ehenpaghihay qr 43’ BAH %@Ehcog,geq:t eq5t7o hHhat I‘?ECEI ver
sto

48. The processor 152 associ ate th that port 157 (Fig. 8) respon

the attent MBF»Q§éqlﬁ§iﬂ:1ee~‘($al wlshéak)tlw chappiig -t heThextTRéy iBgesfaciee

i ndi ¢@tionycent gaé%g hat, K k& d Ndisgat i depgomand
TDM jr?r?)idul e %G%ﬁ% DI\/I€ e ;&]enéds tgﬁe%c/ n%‘rand %agngl%ndl ca(tg?%% de ression

of the ent eacheypurncesmrrtl d@l2ar as othmmatrmle ToOME2r abhBi 8si FRM r §rh°tthe
articul ar I t 5 addr t hat nnel .
P SQEQS SRR % Pha d{!ﬁ] SL8s Qd%&%%]e J_9§0 ¢

Thus, if t essor t rappe per - codée was
99/ 22294 Pelﬁla@nIQB/ @3514wﬁe2eAPRheOOt2apaoceasor céptutrleel had .&n ,i ntth&chassi s

address | UA , sent I eystr us .14 o th
control caf 8“%%2 8‘% egzgaraa#r Ye %%egﬂign er%f:a Oc?hgll;se% ar\}\fll ngﬁ% or%l n a
transhi ssi @b 7uwihewel yhedmmxfareﬂ cadd bas ntapenchadsi s address | UA. The
processor 124 of thegq_{)ntrol .card 142 a ds the tntra ChaSSIS ddre
wWithin the chassis td Yhe &FaPEPng®&HEFEss BFET 3C2n LT ESED ol the
overal | useseporinaddfess @Bﬁhss‘ﬁtm ddnt aot| eintfercohntesed meS‘slag@ne
including the,overall 10 user. t address th partl cul ar st roke
i ncl uded i APPHESFar3® (FROYH %n s¥%1th dgréjkey)% hdt PR nd "{Fﬁ
nmessage al aifg the s.esm:adu$on:mmmmﬂti oasdksl n:knl?tfhé o setwerf Lheeydaica

i nt e?éaces 10 of SWi tch contr,ol ut er Communi ¢cati ons bet wee the

cont caf@gSf2 Sandnthd 3%k i 4 tﬁad:r “%f Cg\ﬁlstsclﬁs cBier of NEGFEQORENES a

ANSI  X3. 28 wdetpl ot apacketr aoymMuAmeal anst @holcesds P60ls wekl nlet@m ln
the art, co n| catlons of, this nature inclyde features such as rres%age

acknowl edgREMY SandtRE n V&P WhsE8NtEOheRAT AT mENE eFMGr R31YERt MR so as

to one clock in each half. The interconnections between
the various control cards connect one clock on each card

25 in one set of clocks ("clock A") and another clock on
each card in a separate set ("clock B"). Within each

set, one clock is set by internal jumpers to be a master

and the other clocks are slaved to this master. The

cards all use one clock set and ignore the other unless

30 the first set fails. The clock signals are used to
provide synchronization of the various time division
multiplex signals on the various chassis. Stated
another way, all of the transmission and reception times
associated with the various time slots in the various

35 time division multiplexing schemes are set with

reference to a common clock, so that TDM signals sent by
_24_



20 provide a robust communications Iink with good assurance that errors in
communi cawmeo/rbd be detected. The switch control conput erp@OQOBSSM3RI4T €t S

t he message conveying the overall user port address together with a 2%&;
key stroke val ue as a request to connect the input 25 devices (keybo Andil]

nouse) and, out evice (o ciat W|th hat qY ty a
hel per conapu‘l:é % a % gq{‘eoncano e. T%gRS\%)m%t %cceoln FI a%o % dee‘rg%:: ecks the
dat abase fioy heipenltsnpuﬁera;moﬁtmds @haskpsr conphker mezeh issemcl

tl d,.and finds th 30, port add t hat,_,hel
Computer. SHEMGUEER 00T Boiut SPot nER bF SAdcaSTaca b gnat orF e

server i ntseéfﬁes chassifacsechakbsdent/2oladd neorin@et éd otigh ocenmandtdsty ons

t the ANSI X3.28 protocol d_incl ud i d
55 cohnoct> S Bal 4 RFRHIAG & COHEG) OUBEY Ghar O St AHnF R Cortdlt i deo”

toget her wi1d, t\AwhemngerzSS(exlaadp\é)ctsscof Sélachlwn99b22294sdP@’W2GI398103214
2 2 APR 2002 that the overa conmmand t7he nmeani ng " CONNECT VI DEO X Y"
where X i S3FR oY8FAI | 18EFY ‘?c‘f')or?hﬁﬂﬁ?*@ss 8t BRE hEPPEETSTHURT &hd Y is

the overaldepseatBOrisexddigesr PlEEN seiilal t henkel prg. conmrad coﬂtez&lorrput er
al so sends 5 a corrmand of the meani ng "CONNECT KEY X Y" where X and

have the <E%Sneafi ids.eade TRRYEHI 185F6§af20 Gra3HeS vapi AFOFaTmgd

i nterd ace whewshsaédighithiBaelivneithRese ot ¥HRNUhe ERERACOB! paldtelo 4 |
conpare the server port address w thin each command to the range of overall

10 server FRFYCRAFFERES2¢%c WSS ish TR&DSIer $BAN| nPaFFacefchasHSer The

control | eri ¢@édrhBed seﬁasglsnteréaee CRagal S Bavi pgadsiange Laey al
server port addresses including X will acknow edge the conmand, whereas the

other contGeF+@RabaRds Wil PRBLEUIRT TRETESAt r sPEEX fase achafsidh
acknow edgesy &, CERINEGT VI %&femocomr s t @gcﬂveﬁééi SO r U

address to an intra-chassis server port address based on the starting port
addrldéss ofchaestfadd sis Ferogxamped, WJH'eh s éc ot banaet o ntiddigat gimssi s

starts witdyoverall sgé¥g Qrtlggog.gggg§§ 25§(nTh refugr% Wr al

server port address i s 1ndicat va ue in-a
command, t¢RasdhsroRndar yith t ke swewond stetewefacat echa531@ha$sid;re./aSI

(espond tisegomm AN gl seLeat (bg, St Laer el ARE Bt A
channel s dirntﬂ-’efbaekmlaarmsxﬁ lelre chassestendd wol lomet Laietiide siatidh of the
Ui 088 ohamit Tt Therpactpriat bRLtsky SP BB e 50T, S i " he
parti cul aracrmssx edid erﬁcortbassmeg:vtdre wsretrerfam:eleocbbalsmsl cor rEmpondi ng
Lo e Sl PARERECSTAORRLEC Y Ay abus B e ATEIE. T
Vi deo charrerdsnsi4Qctaingg P4Dt £ B5n c amaddte t heopaurni.cul aWJ.uBEn odeainel or
slhot to the, parLleyl b, ¥bdgevenadiehmn e PASKR! 8180 M9 XA £on - 32
25 matrix card is connected to the video output 106 of the
next higher card in the column. Likewise, the bi-
directional TDM channel inputs 112 of each matrix card
in the column is connected to the TDM output 114 of the
next higher matrix card in the column. The
30 interconnections between the cards in the column thus
provide thirty-two user video channels extending
vertically across all of the server interface chassis
and 32 user slots of bi-directional TDM communication
(two channels, each 16 slots) also extending across all
35 of the server interface chassis. Each of the matrix

cards can configure any particular user video channel or
-25-



WO 99/ 22294 PCT/ GB98/ 03214 z 2 APR 2002 in response to the response to the
command " @ENMERTIA/| DEO 70 35", the control card associ at ed MT/EBIHE2 %cond
server interface chassis wll cause the second natrix card to connect &gg
third one of its video 5 outputs (the video output associated with t bk BRUUZ

user video ghannelo) OnERsLhesshxiha daa.ahannelagl chbe shackphane dn the

server intef?ace chassi s (the vidéo channel —associ at e overal | server
port addresshdt70'natfive neardx cands wimialt aigesontthei t gheangden Wid Vi deo

i nputs 104 and video out s 106 in. the a . f..specifig_instr i ons.
Thus, the Vi8¥ CSthI &3 gﬁ%’o néaﬁ{?lc urélé‘i%hélrdg%gg%%n%e rdgrlllél %ﬁea{&%aldggﬂti cul ar
server int exftemathianssly, | sathamanrtikedart ctagh ¢heneatr ex peartdsuiaposed

beneat.h it on,other server,interface 15 chassjs. Video co to user
vi deo *chanig19§% FLEF@ it t B9 (Towﬁlfciﬁ@ c%%rh%?it(?n[ hgg(ﬁarctf%l%}fﬁ?g?g%héanﬁel 146
of the usertHad ephacecoand amcasois. parThas| ararusepfpothe 15hiasgodival ed

ith th i deq channel . Thus, the, video f ticul : t
X is coupl P J60efe GHUEbUL BECTORSE iVt iTHfthr HLSFhoPf Pairih

directly analm@gpusamepaeconnieteantt®l angr @ e antkdébe chanhied sCcargls
respond to the co

mrand " CONNECT KEY X_Y" by connecti a particul time
di vi si on mfit iW"éxbgFgPlFHea Y afRE Eﬁ‘ﬁéeéhaﬁrfhte?rg%%e aggééisé'tseg&m' th a
25 pamticulmf SReEV&yan®rhaBledesignat ed byhd haseer verMpdlowdegass pe Wi th
the serial input and output connections 156 and 158 of the rticul ar user
port desi grfRTEIRPE hEOusEtY pBft Hfdr t8Y V1lots pbPht &F Bitdedhore, e

nessage seadipidie 3@ o8ROl s€PFélr Ofi it (RS Ichediace chagsi sugdr t O
switch control ‘conputer 200 tells the switch control conputer which user

port origi HadaP tHeammeber2REniaRd. Thik sWatTrebhnedl LYokt O WEESS t hat

port as the uselr POkt caddsesSd Mt endERNELT HHEQ ang, CONNEGE KEY- gommands
35 and thus connects the hel per conputer to the user port which originated

the Rel per GO L TREtEHIXt GRXbht Fefings usgy goigeooghpanedspig’dB214 ~

~ aPR 7002 SOMMILEF 20Q 81 88sSENAS ;a HHRS Sk Y Lo | HRNLAN i ddh & Ed per
conput er advi sing the hel per conmputer of the identity of the user port, and

advi si ng t iFhamioy TInplitapdt naert EBMusdetst 3@ pord S sPes to connect
to At the bottom of each column, the thirty-two

user video channels and thirty-two user TDM slots are
20 split into two paths, each including sixteen user video
channels and sixteen bi-directional user TDM slots.
Each path is connected to one user interface card 144.
Each of the sixteen user video channels is connected to
the video input of one channel 146 on the user interface
25 card and hence is connected to the video output of one
user port 157. Also, the sixteen user TDM slots are
interfaced through the TDM processor 160 of the user
interface card so that each such user TDM slot is
connected to the serial inputs and outputs of a
30 particular user interface port. Thus, each of the
thirty-two user video channels and thirty-two TDM slots .
defined by a vertically extensive column of matrix cards
is connected to a single user port. As discussed above,
each of the user ports 157 has an intra-chassis address.
35 Each user port also has an overall address Thus, a user

port 157 having intra-chassis address IUAR in the i®M
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5 the hel per conputer in the sign-on node. , At this point, the user is

connect edylyyohhiyshel per PC 202 through a receiver 48; throyghy@pdsassisport
157 and switch 70 to a server port 80 associated with the hel per PC 2027 gpgmz
9

t hrough the transmtter 28 10 associated with the hel per PC. The nonitor
at the user's location shows output fromthe hel per PC, whereas the
keyboar d andempuskaasbscdarectrered 1t heskey beldie shdOBBuse coiifecti{@ns of

t he hel per PC, that the user n interchange data with_the he r. PCin
exactly th& (%5&3?15 ‘%é‘?lﬁeér Qasl?f%?‘ﬁ’e WO T or ?%kefbeo’ér HO&58 %eurgel"\%grre
directly conpectredd 0 ¢hgess0sl espordi ,ng eranediiighestof fiherbethesskE 202.
In the sign-on node, the hel per %glgfuter nters an initial,_access _routine

in which | BAGERSSatERT ad2F e ¥e S9PE§9cANASTF For dhe Wier S¥E &Mt er his

or heg usegebPcard passwaed.drfdieingel LWRiahd jpessy@ss ape taut d@nuiseat ed
agai nst the standard W ndows NT secuyri t;_/L APl . Upon aut hentication of the
user's i deAPtEFIASE 252 FASswGAED (et hell fei IR aReEESes WheHAR abi8E to

obtain the;hirsl fifceSeramyss @it hagizeg. f or @seRSSoby that user. Thaehkel per
PC al so accesses information in the_database setting forth a correlation
bet ween usehapdel Sackés¥6§rantPNis Lot §catS oR’NEBCEPAd thetR®nPRERMAL i On of

the 30 inpggg%ndh%timt devi 6gerali it N duses'sS RRlrideEyodilmFationenand the
user port resses associated with various groups of deviceg. The hel per

PC dii8pl ayshanniedt sumberhornged sdotvePYMBRY st hé -Brput tBEt pOf " d&VIESs. The
hel per PC agcailey 'él}F&'aﬁnf’f %éP?T‘ﬁﬁers&%'Qf@gc%ﬁn%%g:te'gf"g rtBE Vgt tO be

connected to partic I /0 devices. e exanple o spl ay which may be
-39 WD 99p2220 VRO @BI8YPBR 14ddrFsaAPRURG02 generated by the hel per PCis

shown in Fig. 9. The dmsf) Ay ser uaLf oy ANGseOLedeunder dheghieading ' Ser ver

Nei ghbor hood". This I1'st” T nclTldes only those Sérvers are authorized
for accessolgraid paetivewl apowser ad8risse PHat bheederarer Sher eiingedi fi ed

by nages r%@Q%%&Q‘%%Ve@é&@”%ﬁ&mé‘ 1o onl yTﬁ%mS?s?eﬁX@r% authari zed
for access by the particular useéer are displayed. ere’'thé servers are
arranged i pogitoups, the difpl aemfemydirtahfmcer \ohvas i, alaSR=Egr duped.
(Z x (i-1)) where 2 1is the maximum number of server
interface ports per server interface chassis. For
example, in the system shown 1in the drawings, each
20 server interface chassis can accommodate up to 64 server

interface ports, and hence Z=64. A server port 80 having
intra-chassis address 10 in the second of the interface
chassis has overall address 10 + (64 x (2-1)) or 74. As
discussed in greater detail below, the matrix cards can
25 connect the serial data connections 156 and 158 of any
user port 157 to the serial data connections of any
server input port 80 on any of the server interface
chassis. Similarly, thg matrix cards can connect the
video outputs in any user output port 157 to the video
30 inputs of any server port 80. Such a connection can be
specified completely simply by designating whether the
connection 1s to be a video connection or a data
connection, and by designating the overall addresses of

the server port and user port which are to be connected.
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10 Al so, the avail able groups of input and output devices at the user

| ocat i on woaedem®pl ayed under the heading "Wrk Area". HerePagaiBes/oshd
availablé 1/0 devices are designated on the display by names which argl APR 2002
intelligible to the user, rather than by user port 15 nunbers associ ated

wi th the devices. Eaclg’e(sgr oup of ingut and out Egh devi ces at

: 's
| ocation is shown by epRF S ¥ deSPHRRET ontETEHAES "screenp%{]‘,v:lgégpeen 2",
etc. Each ?@mbugreﬁumomhmn%m@ewem&gsaad siwd t&$s g rat il w‘:ox:\poﬁeruser

ort 157 of switch 70. The user can desi gnat ne or nore o
gvai | abl e €8PferdP ¢ o Fadoks aFFiﬁeéa&?“ﬁHﬁ?grc%ngpgn@ﬂé o?nﬁe\ﬁrceé‘.ogﬁor
exanpl e, agdshewrtratiich Sompetyess26BC2 ange RReDpelbaveompibsens d2skgnat ed
for association with one group of devices g gcreen 1"2) V\/?ereﬁz servers HPCl
9 fronPhFth*g

and NOSTRORPA 239RaNd St&ét 198si GRIPES SF6r ochg ¥hefT§roup of -

devi ces (" Sep@eRtd') canhui@r¥). HThethelrer fPempr egeansihushestahtirshes a
running set of servers associated with the user's location. Wthin s

h
runni ng sefompi&es ndPhe nord® ol 1Re Tro SO The Mb?%ﬁFrQE%SEiu;t ed

With a partogphdier® oup £{d |/ OAgMicies ansbierse W tdompeesticul aargser
port. If there is nore than one server associated with a particular group
of I/0 deviidEercorgect®d kR Pne t fBOEBRYerimt at NP T893 shefyPIkhat

gr oupp ( Hpcgdoisn sFé'tp%ragee | BraftiNeg. sWheERa9035 Bkl itdifry SeENET 9agiBus

i nact1 ve. so, the connection to any port may be desi'gnated either as

vi ew onl y, can@uger3s ru\nde p2294oPeThtiBIsGYBLLNY WhisHR DH0Re8ARY Yt he

vi deo out pyt .i tg t S cat{ or, | 5 O [Nalr Wi th
connect i onghﬁggr\(;alc%rebgc%ﬁﬁ‘)utg al%ga&sar%érzpﬁ%t‘?ﬁgl§bgg%§ gdnsd %Eg%) g\bchoi ce
bet ween vi Buwngows abld bEedivesct i varsieonnkcd i orr nbidhemade ByY15 the user.
Al so, the : fri red._i dat se gi the heul ar
user only %7%2;'1?;'% t %%%‘Z%g%?l s%egg\z/:%g\%yonla;]p%onﬁgg%{i or?\ﬁtao % pg;ilthlbégl ar
servep andWiodomse NT ghdiomadnest allacth hebpedi recmpoher cdhhedts oAlsP0 Once

t he user h t nni | St e Siant I, 1Pt S nd to
t he hel per%éeln{é%%eﬁ%%#regntggﬁléé%oﬁﬁ gf'i éﬁ?EH&Opg’% %@ﬁzto@?cﬁémﬁﬁlr%g es this
comand t heoughabANiZ@®rt 028w foh exactby ddmutsEme20agnd asnt eegvele

appropriate infQrmti 15 r.epres ing. the new running list _int t abase
202. Sw tcﬁo(%n r’ftregas cggrf)ut e#hgogw?ggheg:od}qsrcoonncé%{npgf% 3 Ads gh%&ggg%to t he
CONNECT VI bE®hared SENXELCT Y rednmsendisa i $nuesfdcab@i8 whontectede tohe

R e
t he CONNECEWMIHIFO cosmenes acdmBOMBIECT28BY demmaiiiso aspappidpdi atd tho
comnect Lhe BAMALIoY Cagy PO LD 5 pO M LISl LT g parioul e
Where the rwdiwigiddst dexidl t kvoawginitdae iglspen ikesspegif i eassaciiadeat only
|1k betveen oyl c, 208 prd sages 208, (ssr, pall, STB pdl op
(nmonbor AFGrtiebadd sicd@éeandebuwse the@Cswitch control computer 200
acts as the server in LAN 206. For that reason, the
switch control computer is sometimes referred to as a
"switch server". A database 212 is also provided on
local area network 206. Because database 212 is
30 utilized by the switch control computer or switch server
200, the database is depicted in Fig. 1 as physically
associated with the switch control computer. However,
the database may be maintained either on the switch
control computer itself or on another computer connected
35 to LAN 206. The database may be maintained using a

standard database administration program; one example of
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30 associated with receiver 48C and user port 157C, the swtch control
conput er W besspe a CONNECT VI DEO command to connect serverr/@pys/osetsdh user
port 157B and will issue both CONNECT VIDEO and CONNECT KEY commands tp2 APR 7007
connect server 20C with user port 157C. 35 At this juncture, the user 1s In
conmuni cation with one or ,nore serve onputers. Wiile the user.is, 36 WO
001 22204 PCIHEN BOBFUSEER 35 SR o TR wi YﬁrééP\’/‘efee'csor%h"t%rs,

t he user cabh&endsaottigtier BaktpeprissnaNdnageirer r ed The hé&QH n Sesrwer

i ntrasessi on hel per command, enterin t-breagk followed b tab key.
The hel per Eﬁﬂﬁﬁaasi sARham¥ d%ﬁrf“ﬁ u§§ﬂe u%%ngfa%uat%e\gestc H?‘p“’}{étr per
command di scyseedaabover UM | Ahtabasesi onDaglapecanormnd nveddidasgddie
attention sequence (A t-break) followed by depressjon of the TAB key. Once
agai n,> t he W&kl i n’fé?f ac‘ga %B%%%sorusds%%ci é:E%Egéwi tafpﬁeﬁé us%tabortBk"‘P%ecei vi ng
the conmmandcdfneéesponds)t o 1hgkalt entiPheSemady t hapEinig tde fo | owi ng
keystroke signals associated with the tab key 1Elgess and forwarding a_ the

command t o PRRIEBMt RER HYd Ehfhi B t<h R IR § 1 2 BRESBRYN Pfe IFFEY iG@Hfrand

signal to tferswid clse@nt {Rte £PABE Ghid £8ERVNSELES lhenéPhtBoRD SLSSi ON
hel per command, the switch control conputer 200 di sconnects the group of

| /0 devi cesthe PR tisatiar | 80kt i PP ThaBF (FHNBIRRCAE h& SEShmHABRS (o a
serverg and goppeehsathedseshapelt agpeci ahedch tEohbabl Irodmo@iedevdees to
the hel per PCin the substantially sane way 20 as di scussed above. However,
the switch towiteh eeqyeXer THIMaFdnshe MiferPXFHAUL eWhiRRt REFEAIMhect i on
s an intraeressan JRiuepleradliitls (p0casstar i dpduesini Jhelgrs, the
hel per conputer does not enter the user identification routine discussed
above. 25 |peneddtst heofiel pwriwmput dodudesi evegdchhe ¢fentwhichf tawee user
who is curr L d at us | o QN as$SQCi | t ser
port where fﬁ%ﬂ;%%gg o?’?éi ngbgg.r A?gg \(%Elglkt%'t hz%gse?%%amnc}t%'r ar(}frlléjng wth
the 3® serveegulehdistenscan arhercemunicabiess dpbfeseril Of raamnawrté@| per

one.or mor e Rey oty BRSE A s THE b iy BF CaRtdr mY, SR AALLTIOn Y

codes are chipteadilngy tdree ptbcesslormayb2b8s masbwtaned ficdrh ehehussseport

157 Lo exact Lyl by SO 85 s ShAR £ ) (U Bl e

is detected, it is handed to the relevant thread which

20 represents each user location. The work area thread
then calls the functions corresponding to the required
action. Each thread can also request resources such as a
Helper PC or an open database connectivity or "ODBC"
link to the database and these are managed by other

25 modules such as the Helper PC manager and ODBC manager
which will allocate and de-allocate the required
resources as necessary.

The database includes data defining identities
for particular servers 20 and helper computers 202

30 connected to the system as, for example, names for such
servers and helper computers. The database also
includes data defining associations between particular
servers and helper computers and particular server ports
B0 on the server interface chassis. The database

35 further includes information about particular |user

locations or work areas 46, such as the number of
~2Q~



2 Z APR 2002 codes. Here again, the processor passes the keystroke

fol | ow ngwheombdenti on (alt-break) sequence to the commandedblvBogyozi4€ of

the user interface card which forwards the keystroke signal to the coni2dPR 200
card 142 of 5 the user interface chassis. The control card passes a signal

along the serial connection 174 giving the overall yser port address. The
action codé€Eiyeds il 1TnsS3 M tSBrRakOFRELONY AR ST %Pet-%?%gﬁ %?us down

10 arrow. Shid tqardds SRE¥EESa8880GiAre e At hstib paFddictd mr insdudeesrt .
This causes the switch control conputer tq disconnect the f%r engﬁlpélpacti ve

server froNE #8Y1ces aFuGEeraspo}F‘?Y%%Fg e 24| BRUSEde WasC8 ed and

to connect @y iideact kMehseI M1 Ldeshmonateds n4dp tde borh Ngndi A heext he
same user port. In this regard, where nore than one server is designated
for adSpart POtapdssrass Ftheadhmsifs® T of servers, the database treats

these servers as an oarfler ediduidbadd Culddsstasky sorthahethe Lhestidsgrver in
the stack follows 20 after the last server in the stack. For exanple, if

servers dedinfosmadign Aabgut ceaghl FWrkeThzefe Wi9Ek,OF nthRat SYEFSM and

server B i g 18ntd Yudet | Y8me Al & - BR8akoWdl Rdd - LV hiFBKEcsRNer A
active, whereas AltBreak with down-arrow will make server C active. |If 25

server D i sfi&élttisve,tQAIRaIEFriéakl% t ﬁeéﬂ\ﬁﬁsarzgwﬁmql eﬁﬂbg agever ATRAS ve,
wher ggs Al t&fﬁ%ﬁﬁ& Do RLAOY Y& | hnn&mi%a@(ﬁaﬁhq?g{ | gp- %ém%q%& pl us

left "arrow or right arrow-This causes the swtch control conputer to shift
t he keyboars¢3®rand awsheoxizesheéoironedgha dskirer ent Adsevaptpyel Yamo¥g , the

exanpl e, acC RS, V8Re8 530 R Rl e 1 R ST R0 deo.
di spl ay of amgeropormous7Qseshegeaypser vehe2obshagaahviskeoven| s be
ocat i on 4682 R, G begphBantCied "8k R EerS, B Bk F oo 222 aer
2002 1ar r owrseiencreays beceiMed-aredisen partgiSuGrwitle keybbard aftherouse
o Dor yun Bepik Dhad HNCELEd, Lo SShksio d UL eCRIPRRLES 1
running set of servers for each user location.
In operation, when the system is started, all
of the I/0 devices at user locations 46 are initially
20 disconnected from the server computers 20 and from
helper computer 202. A user at a particular location as,
for example, at location 46A may enter a startup helper
code (alt-break followed by enter). This code is passed
through the serial output 68 (Fig. 4) of the receiver 48
25 associated with the user's keyboard and is passed into
the serial input 158 of the particular user port 157
connected to that receiver 48. The processor 152
associated with that port 157 (Fig. 8) responds to the
attention sequence (alt break) by trapping the next key
30 stroke indication (enter) and forwarding that keystroke
indication to the command TDM module 162. The TDM
module sends the command data indicating depression of
the enter key 1in a particular slot of the TDM
transmission from the particular card associated with

35 intra-chassis address of that channel. Thus, 1if the

processor which trapped the helper code was the
_30_



5 sanme manner, to connect the keyboard to a different server. These command
effecti velp oshAtdols the effects of the control input to a seatpR®RING at ed
with a different screen. Because these commands are anal ogous to the APR 2002
change-focus command in a wi ndowed programrng 10 environnent, they a}%
referred to herein as change-focus commands . Stated another way, for each
user | ocat PEREANMY TRF etEBaRasn&usErt paFhasgnd REseE Sor tV8harrPne

out put devicg@, ERgnEUNNEBFLSEI1HhgSAINEN kd PstBbid aigesl MRS B  the

t wo-di nensional matrix, with a nunmber of columms equal to the nunber of

user portsCORELRL Fate SIAckEsL -s@lveds FBE SBEF UErehbREecGRESEESt i ng

one col umy,;Thi SaPELst X ihs £stabhisapled i thei §eERYr it efedheA thhe
users selects the set of servers during operation of 20 the hel per
conpuber. IREraaiadfidE adfuRsSWhEVR- t he TRy bBAPESES§OEonhébt ¥ | $hehe

current coliym.rohhec 4Py aniow Ofq JOWR Ar f QW SEGHEREE s TRMESr 956 N WliRe skeyboar d
and vi deo connections up or down the current colum, so that the user can

pi ck a newtdet i ¢Raseivertof okhe ns&eadiiingh 2ddwpsh the kbgboakaisahd Fcdeo.
The |eft aEqugggiféﬂgﬂ SLE P FEaY tﬁJ§9¥€s LR keEboasEh and mayge

connection to I fferent colum, an selgct a_new current col umm and
shi fts thecenftactld egr formylatesonar aiesspue s iappluding hrtdwgyh oviegrakdyboar d
and use | § \Y; i m S I ut er
e Pares isd i Ordddeodt 266 Ehe) Bartd AR HhefMsr 10ReS TRETRAPN -
servers, tanprded wdieta (ser thiesmapden nghenantieor ikesd) azunds$ riay sysid sof
action co S.. The swit co ol uter . 35 access.the tabase to
determ ne%%q’l g‘eens’tsiaf%/e o?f(?rlll géér S(e:%%rr?rgctceoﬂr%%acaﬁtalr itu ébnp&?’?, %%nd
retrieve thae -3F tWeO 98+r223294iRCEFrGaBes 02204 ofAPRwWA®@H usemtxodccess

| evel for a particul seryer denoted b ction_command, _and grant or
deny acces$ &&?%ﬂé@%bh ?8%&%3%&%%1%3%?§?§BF§P|¥ v%??tﬁﬁinéﬁﬁé%elper
conplber esmabltlsdeserhialmpdarts 0bfsawidich f oonarSlpardnmidexr user drpcati on
and hence f ticular_ user_a hat | ocation, the hel per  conputer may
denot e eac#ﬁ§§i2§}%g %ﬁTQéha?ﬁlP?8%8%s§9ﬂmqﬂ%ﬁﬁﬁ%ﬁﬁ§ 858£g§9lThe er ver
conput er cds usell hesewhndncatheonsrt ) tbammmticax idefs mHgthhe Mativyg set,

d h t 10 ref t he data defini t he i ndi vi dual . t
The privi 1 agee i £e=fFF naPghana BEarasPn ADTAmRE adRde. hose

action codesrd |ewséde HS@hddk SiihCHold erbhy tbereatiions S€hvass tand to
nove bhe o%%puts of th%ﬁvarious servers to convenient |ocations at his work

| ocatPon WSS i GRS t hEORBPRPEFaBECTFhel Wkt whi B hESORr ARTIERG Sl e
comands f aharer éesrBg i NRbemunilcdtiore QRanatbhenueskdt&¢. shiftify anmong

a few switch control computer 200 interprets the message
conveying the overall user port address together with a
enter key stroke value as a request to connect the input

25 devices (keyboard and mouse) and output device (monitor)
associated with that user port to a helper computer in a
sign-on mode. The switch control computer checks the
database for helper computers, finds a helper computer
which is not currently occupied, and finds the server

30 port address for that helper computer.

The switch control computer then broadcasts a
signal on the server interface chassis serial control

line 172 through communications port 208, again using

the ANSI X3.28 protocol. The command includes a video
35 connect signal including a code predesignated as meaning
"Connect video" together with two integers (X and Y), so
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20 servers on the active list or shifting servers around anong different

di spl ay nwwi dorzze4 However, the user always the option of adsa<eBP3tHe

hel per PC. The user need not rely on his own nenory to find appropri az? R 2007
servers. Because all of the hel per codes and action 25 codes are capt e&f

at the user interface chassis, the sanme cabling which p@rrigé t%}ﬁ % ta
i nput by tHdafsekheavesady (IREmand oh2eodbs AREHEODer-RBNEST EFC i's no

need to proyvige geRalate coMBEd Wdddig betyeen bbetvalddussd hefusere
| ocations and the central |ocation of 30 the switch. Additional, users can
connect t o hekPeyscompiterhanthnd denddie THEIBLbgMERYT AT hg 2GR &R ch

control conpief S¥htChRREMEHA0-HRian@l Nt ah wier thr eadgepfdscont r ol
associ ated wth each user location. The 35 hel per P are treated as shared

resoubces By ¢ormaprdgPinthenmeagisg tRONNRGTHEont rol ¢oapat &r @84 dwitch
-40 WO 991%5%%@%%%?&@9%%65% 2 PRR 200 2Ar Vesrd00.1Jd @rusele seeks

access to a hel per PC w e all hel per PCs _currentli occupi ed, the switch
control comamius |9enfladckiBteRfaceeszshageis (12 daspl BeEFE_s&FESEo t he

user indi caldfgidat the el th&iérSWEYﬁ.r%'&E%;\érg_n%|§Q£@erA6rEﬁ:Qarate
device for generating an apol ogy nessage and providing the appropriate

vi deo out pwtddwess t hel tipod opraes sagaamsy be coheectante o of soveaaldort 80
to pravide j e. i p e oq:r}%e 1 | ocat i ons
whi c%%have sfée‘%\ﬁ%gfééé% aéiy(}leegsss%tgo ﬁ%fﬁg?gerl ﬁbut i c%fﬂage%r?t)&% (ig;feat een
connect ed tahaswi$el peTheTheostirrddeconcapstd conpr esenare ractings riflaseapol ogy
server. Alter iye .t he a 0 ryer o] r _prQQr. dto
di spl ay educgiaépl olnée/ll ké{%&s’ggeas p‘%onﬁeggs\eé?’se rvigﬁ%’lll eseetrﬁ'eefllo g? égr:gvaﬁﬁd%%s%ggf o]
connect w tinaludipegr X owplierackrewledge arohen tbosmandf chwlemneas| theput er
will allow nunmerous_users to have vid or _out put, only,_.access . .to.any one
server 20, BUlSTi FEPSRCY 151 SHote Hedh ATOTT netio MEUE KONGRS | nput
acceds$ to azmdtwhikhr agkhoeledd@sThre GONNECStVEDEONCcHHN3A4 camvieatissed to

perform tasks such as. updating the database when the servers 20 or .hel per
conput er s %&e aroev‘?Iﬁ%Jfgl Rl LPpcﬂ%i r‘F"gij'jl S préYi B8s. l’f‘ﬁéaé' %%t at i on

conput er nerded boreoriddiesk | bheed S VEhep@tar®Anef BSuttchhderess 25
that a user av{é@g appropr.i ate priyvil e%es can gaidg_t access tq the

adni ni st rat’n thr‘g\.?gﬁ%lssw tch ¥8F TRERBIS2 ddi% cBFfBRFcatisFEDort s
provi ded onirterfaser olchedsds castdetsiseditdr SAfera06 ande bRt epyiae
procedur es. r exa e, a_termpal or 30 c uter cqnnected to these ports
can gg use@cr%%%ﬁdng%mmné’%ﬁf%??hdilvjipdté{gpc&%err@lcﬂcars@rtvc?%@rd:r br eak
a connecti cudress pararcul ar iagiveraorby the warveugeelignesat coMvesnt tch 70
can be pr owﬂﬁéjqwth sta ustgnd faul t éeportl ng_;mf eatures. For 35 exanple,

\Y) i EQmum is FraﬁaaarP r%ﬁﬁﬁt the second server

each of the
} interface chassis will respond to the command and will

select the sixth server port 80 of that chassis. Thus,
25 the control card will select the sixth of the 64 video
channels on the backplane of the chassis and will
actuate the sixth of the 64 video server interface
circuits 82 to route video from its port unto the video
channel of the backplane. The control card will also
30 select the particular matrix card encompassing the user
video channel corresponding to the user port address
designated by the value of Y in the command. The
control card will send a message to the matrix card
including that user video channel instructing it to
35 connect the particular user channel or slot to the

particular video channel on the backplane. For example,
-32-



Its status and to report successful or unsuccessful -41 WO 99/22284 PCT/ G
BO8/ 0321 Q@9922APR 2002 operations, such as successful or uRCT/EBYEPHT
connection and di sconnection, to the microprocessor in the control cad APR 2002
the chassis. The various mcroprocessors are arranged to send error

reporting §.sigaake fa the SWiChAGNLOL CAIPULE - e S t oboRRad

conputer may h e error reports according to a variety rul es dependi ng
upon fact oNIDEGh 745 3%, nattinee obntire lnewaedr or ssegdeatt eghd wirtdyi ¢dre error

reports. These rul be I citly code l.es 0 a.pragram or
may incorpc?reéftoé1 egr%ﬁg%)ébeﬁ%t\?/%(g#sgési%ga sglc ni(qgt}gs ;é:%{r]rﬁ%nlé}yere %rc%g‘éjato as
"artifici amatntied | icgerte'to Faonmeanpl ehe f thigar t ione aofrmatitisx vardga eports
a failLure to disconpect a.particular. user.s.dat n r h a bus
of the bacl?b’lté’ﬁlzc,stﬂtgh%wvf‘gﬁolguc%@?ﬂtro s%%?rfjﬁ %? %’33@} gép%%t 9?%@ Slls%g)nnect
command. | fritdes r epaahed dj scomnectheomsdmd hf avrideaf tetaansgl ext edhrunber

of retries, or if a certaipn percentage of disconnect or connect co nds
fail, the SRGEHABn id EBRpUTS "Hhy TTERAI2E MFTS tarG iR JArEd i ve
and may 20dhasinela csadiihiedt heitlontsobéreald sortdesabberthataduatessx card,

as by di scqnnegti ng e entire card fromthe power supply., The rules for
deci di ng V\hin’rcbh(‘)act i o'hﬁ?o PERE ¥ n cI‘ae"sC{Tebngléi‘lt‘“d: cl‘foé’rtﬂﬂ’i‘}g'rtébo?’%"ﬁqq vary
w thiphe 2%iaied iiaguts) B0dl &he gedks outidig Syie@mmdthal absahee dfor

exanple, in an environnment where security i s paranmunt, and where entry of
gar bl ed datsgedi}efqt% LU T bR t&guﬁey%’aﬁ'd? %Poﬁ%uEg?seP“EGUIad‘Ypose a

subst anti aliselrsk Widddde agirddl ressi SNott hgrr ubesprpyi23Q16d | sediver
disabling a matrix card, or, even the entire system in res%se to only a

few error rEFEHESCY n PR at1OnHFr¥RFPE BRAENt TRESREN hdhgy sMeRGIX bei ng

used to tr@akdaeiddisposdd) Hemdsth ofi thully cloyhavai kakhR rsofiwangadde
I nconveni ence caused by tolerating a few 35 erroneous connections nmay be
| ess18i gni GPe®%ES-han YREP nCOWPdReneBtRak e #SBY sWiEePnCrRMRE baritS or all

of the -92¢r \Wand¥H e 94oRET/tPROBLAZRA4]1 to the particular channel

146 of the user interface card and to a particular user
port 157 associated with the user video channel. Thus,
the video from a particular server port X is coupled to
20 the video output of a particular user port Y. In a
directly analogous manner, the control cards 120 and the
matrix cards respond to the command "CONNECT KEY X Y" by
1 connecting a particular time division multiplex slot in
a backplane data channel 76B associated with a
25 particular server port 80 designated by the server port
address X with the serial input and output connections
156 and 158 of the particular user port designated by

the user port address Y.
As pointed out above, the message sent by the
30 control card of the user interface chassis 74 to switch
control computer 200 tells the switch control computer
which wuser port originated the helper command. The
switch control computer uses that port as the user port
address in the CONNECT VIDEO and CONNECT KEY commands
35 and thus connects the helper computer to the user port

which originated the helper command. The switch control
~33-



~ 2 APR 2002 system Thus, there is no particular set of errorhandling

rul es whi glipbsdrest for all applications. Desirably, the swPCEIGEBOSRIZIH]
program utilizes an eventreporting and event-1logging capability, such?@APR 2002
those S included in the Wndows NT operating system The event handler in

the operating system may be arranged to take appropriate i ons, ch as

est abl i shi ngoBPEEARRectiBn2t8%a S&I3T c8 MES933Sy QN rséﬁf‘cﬁ ?1%}&[? hé-oap%?%pri ate

report. 10 Jbepsyst esnghtewssedvabong cenebensopéigutetiphosranciinl timet ed
nunber of servers. Thus, any desired nunber of server, chas@js 72%fﬁz;1n be
added to thddepELiEMm PbwelbBE, VSRR SBPTEr iMMer faRE-THAEsi S a el

accommodat e-glgutaer thaanides ude®. at 32udhiepoehaniche slTPpeatorreddt xtear d
and up to 16 matrix cards per server, interface chc?ssi s. As discussed above

with referehe PELPRE. COMPE sy dl§ nitdt e BF%s 78 are provided with

expansi on connectors 92. dResepRiPAl)Si PReCAUWBCT 9ES cinderasedot orlg@nnect
additional server interface chassis 20 as illustrated in Fi g 10. A second

stack of sehredPernt BFf 868 chhzengh7oa jkeeehviert 487 al BAGSPER of t¥Re¥irst

stack of Chsé§£81§3- dhe addiddonal 881 Ver sehRif a68-ehassi Ssa8 &1 EQYT ded
wth server Interface cards 78 simlar to the server interface cards 7B 25

di scussed apbib. the Seleer vPAed0Zdndrrt &heieashel Sheoupransris-takni8er ver
nter{@ce CatdodBatBa? 18RS he! hdPpePURed ! HRQUlLE . £XpaNEoNRErt 92

of that car 0 the inputs of a server interface card 78 in
cor r espondi ngechasdiosation rshaws seebpdt sfaer. thiee @I pAETIERS andhesgas

channel s ar o] t t}?cﬁ@ a a3S| Sl 1 d t ially
t he sane naﬁ%grli{g?%%iatggius%gdd a ovée.ggﬁeeégégﬁéggt g?k%o ezc}ﬂ%a\sysbsclﬂsJlb Zgﬁt?:an
accommodat emansaddionneetliBe akserhehhahpks, POsi 89 it Xhearwsemscan

di scussed a er i f 8.0 cg.néj k may
have addi tigﬁggrfzgf%%g%\/\gl% 2@%@2 gié%/ é%%?% 4*9 %xk%&l%o ex%éarﬁéi on
portsl®2' | mannkat else dérvahevi domidat datke Weandl sandn heuseuplhedet o
still furth IS he sy m C t tially
unlimted nﬁ%ﬁ%?eg u%%gggé%e{{lu%é)r oﬁégvacfoﬁra}tﬁa%n%c%ﬁ% r?:%? ﬁ‘%%s? o#kt he
feat ures di sbasbedpaioBRE EH2.be utilized w thout departing fromthe

oL S Tod B LML ER, B Cufl ESIPO BBRlcr ¢, o

enters an initial access routine in which it generates a
20 screen display calling for the user to enter his or her
user ID and password. The user ID and password are
authenticated against the standard Windows NT security

API.
Upon authentication of the user's identity and
25 password, the helper PC accesses the database to obtain
the list of servers authorized for access by that user.
The helper PC also accesses information in the database
setting forth a correlation between user port addresses
and user locations to find the configuration of the
30 input and output devices at the user's particular
location, and the user port addresses associated with
various groups of devices. The helper PC displays a
list of authorized servers and the input output devices.
The helper PC accepts input from the user defining
35 particular servers to be connected to particular I/0

devices. One example of a display which may be
-34-



10 the switch control conputer. However, the functions of the supervisory
conput er wpgwemm4i ncl udi ng the hel per conputer, swi tch conPCoIGRIBARI¢er and
adm ni stration conputer can be integrated in a single conputer or spiﬁa&R 200
anong nunerous conputers. The LAN connection 15 between el enents of e
supervi sory conputer system can be pl.aced by ot her. co ni catiqns |inks,
as where tI#EEROPERLrRY cbist PFEPFﬁg%ghéssﬁ‘g‘é’r‘éI st'IyFJc%ang]tJer% ﬁsgérﬁtare

di sposed ato v dgbyvdispes sedpgeegnaphi C Jreat | oftfe  AhSQdihle Paktrivewd ar
keyst r oke sequences sel ected to 20 designate comuand codes in the

embodi nent N kHhiReeoeBove aFBLar bliltsrtargpcétlﬁléls keyEY r eqd&fdEéS an be

enpl oyed. [gsidiabhye bR HE@USLOKEL 1S eQHEEEES bYSathd hAlesi ndke wemrand
codes are those which do not occur during normal interaction between the
user &nd aNefsethats mhgo SeRECHAr BiFCul ARCPREEARES fRY VAT akd t @&

transm ssi %ﬁedbyn tﬁ@rﬂ)r ehenhbed. enbodi 1&Ht s dhIGUS SEth SDOV @ edh ot
essential to the invention. Also, the corrguters may have vi deo out put
formats ot Rathaehzedhe FOA f FGRAST RYssehCabdrEtiGid akay REPE didSr ent

30 keyboar ¢ysadych Apaige OufpbEe anthd NpeitvEpE M ABYaRbelihese didhgysent
formats can be utilized. Input and output devices at Sonme or all of the

user |ocatitdys dampdaynciid@vaddiabds ofREVETRamal dedsrohte o8 OUREfhoar ds
and gice. 'iolésc?,xaﬁﬂtae’am”f‘aﬂe aé}?éég%ft hgn,\s;é@r ahacaédtﬂéﬁt TRk iy por at e
I e evi er

printers, audi o speakers, tacti back ces or ot conput er - 44
. WD 991 222%% PCYEG 8961 03xda ti PRax@02dtspl yeHatrdeievitdes Heeldiag

conputer cq I Wneri j ne I s i | L Q' vi_ces and
the |ike. Iﬁ'&%@%hﬁggge,' t%@ceo%%‘ght %g‘% ?ivr‘?l%églrb&%t e@(ﬁf hé%géﬁgghea(\rgevmtch
woul d be calddsipgmatdedo canmry the 5 dismramti dry nom@mlelsy semtidy tlece

conputer t dewvi ces. t i hput vice Pncl ude I onpl ex
i nput devi gé“z&gl[}:h %%fjgoytéso\!t F@kes gl‘rasécrlc}nt rrgﬁ:s evI?f]i cs:cﬁlrgg?lml?lyat é%t%xgn (;%rﬁccrol
ingu:i.% ]EO a:xucx)xﬂﬁm ﬁaasgmilatedxwimhe,thsi rigvaitasss .piBadtts ?ngepf afid imgolder ]
pedal s for 1 i.ght . si .ation., These vices may .include_ features such as
force feedl?é’cq(,o\ln lrnétt fj%}:’l%r?é {Ente %ieuggﬁt?oﬁpgé)éﬂ noultspu?hgvéﬂt E)f\"r dm t he
conput er. e cEae N, désieguatnouni catcbnsashahsekeenolt'ed tU'beaegn t2He switch

woul d be caonfigured.to carry, the _necessary 15 informtion. In _the .
embodi ment sfaq; 'scusg%%corébo%léfv'ht h&" WP t cﬁaﬁctgnSn EFEELYREal Bsi @%es.ls

However, wearsod hetedit puttandnienpuse ar drutlesll ab@ngswpttralzocommmieat i ons
such gs fiber optic gomruni ation channel s, the svm'tchifg Sevi ce g}%/

i ncl Gde apptifri GeR S57AGRETSs I 20 LRFEcRing i 7tat 1P yRaS@ VRS her |

t he comunifeat i @gsbiciles ket weasoht aatonpohplemand tde sevticlesand Rimeen

t he user |ocati on devi ces and the_sw tgh need not 5‘3’6 har d-wi_re

connect i on€*FE L exafPl EPMRest | Fhks danSBEVEES dF&F RPApBREsr A% RFE or

'optical conpas caliéongnabelii nksr AlasGodild i tiwitar ssemgsdu® of
connecti on C%gt,ween tng SW tcg" ontrol corrgut er and the elenments of the
switch can BYRET ed. SESFeB n‘él "N TRARSSESYeLS, iHHCHorRd SOSTROMDBht r ol

cardgson t heaveeryeeni dlesrifpea «asst Sagabcha teennenid LRotRdVighalp
of devices ("Screen 2") and so on. The helper PC
program thus establishes a running set of servers
associated with the user's location. Within such
running set, there may be none, one or more than one

30 server associated with a particular group of I/0 devices
and hence with a particular user port. If there is more

than one server associated with a particular group of

I/0 devices (e.g., Screen 1), the server at the top of

list for that group (HPC2 in Fig. 9) is active, whereas

35 all other servers are inactive. Also, the connection to

any port may be designated either as view-only, where
_35_



30 communi cations ports on the switch control conputer, instead of being
connect ed, [,agetfagr in a conmon channel as described above. PDRIGB98/03214
conmmuni-cation schenes other than serial comunication channels can 2 00
enpl oyed. As these and other variations and conbinations 35 of the é
di scussed above can be utilized w thout departing fromthe invention as
defined by Phdyclthienyidess output i3 9upppeogeg 2OABRS L PCEPEE98203214

the foregoipg g%sqgip&iﬁ@cp{%ﬁgf p&@%ﬁrr&%rﬁé@&%ﬂ@ntﬁh%d&@%ﬁ@ﬂseﬂ by

way of illustration rat an by way of limtation of the invention as
defined by ehd cisearmslnPQtG (keybEaAﬁREZUOZmQEAIEWS 1. AAChStissd pptween

| nter act NG ACRLULA] Lypd! p3ELN S cEQBHUACT Soihd b U DUla Al e deyi ces

at a pIurall T%cati ons, said met nmprising: 5 receiving input
si gnal § senthby usgut (421s44) Hbei cedblaclafded lightset Sterechpdn aﬁbeout put -

devi ces (408a%§ bagd) n?ateg@%;eleﬁ@t geﬁl%gxg)a,r quyfybﬂgy Q@%tsal I §ofrom

said input deviceSto conputers associ ate user
| ocati ons aadtablaehwey|mgamu®@hy spgnabslbmomusuehp@eﬂvenﬂcunpmeevsrto

output devi é%% 'O'tHier %grﬁél"’@é PRI eéﬂseﬁ be/ld&ii?&&{‘cgnﬁe or

nore predet elper cddt n such |npu st gnal's and passing sa
hel per codesohoeatsoperV|sory conputer system ; 15 operating the

igper LSory computer steng&% Js %PZTE&Q4) qn:h%t EG%ni“ erxkggryog
nputer system actuat ponse t 0 Sai d“helper codes to
connect theseetveak,i rghd aﬂdrouhputsdewlcemmahdchxsemmesheﬁphe?IﬁErtoode to
a hel per COQRBH%%eS%OZEﬁe connection. Helper PC 202 communicates
this command through LAN 206 to switch control
computer 200 and enters the appropriate information
15 representing the new running 1list into database 202.
Switch control computer 200 issues disconnect commands
similar to the CONNECT VIDEO and CONNECT KEY commands
discussed above which cause the switch 70 to disconnect
helper PC 202 from the particular user port which was
20 connected to the helper PC. The switch control computer
then issues the CONNECT VIDEO commands and CONNECT KEY
commands as appropriate to connect the active devices
specified in the running list for a particular user to
input and output devices at the user's location. For
25 example, where the running list input through the helper
PC specifies a video-only link between computer 20A and
screen 40B (user port 157B) and also specifies a bi-
directional 1link between server 206, the group of
devices (monitor 40C, keyboard 42C and mouse 44C)
30 associated with receiver 48C and user port 157C, the
switch control computer will issue a CONNECT VIDEO
command to connect server 20A with user port 157B and
will issue both CONNECT VIDEO and CONNECT KEY commands
to connect server 20C with user port 157cC.
35 At this juncture, the user is in communication

with one or more server computers. While the user is
-36-



20 . running an intexactive programin said hel per conputer to sel ect one
or nmore OVO98RWIServer conputexe so that the hel per conput BETIGRORPHIES with
a user at the user location which sent a hel per code; and actuating i??@ 00
switch (70) to connect or 25 disconnect one or nore server conputers 8

| ted duri cat i f | |.nt ' r a | t put
dovi ces i ORBIERERGRE g | SeTeEnetog s Pl CHEADATE LAR SRRl 21 B
wher ei n sai dud@hetepeldfpeactamtnaiyi a sefeched7@p tlexeineets tdre Betyer

conmputers (20) se7.ected during_operatio f id Lnte hve r S
pe?]Porrred gﬁeé?% g’b‘??r%ec’f &P figcdnﬁge\ét g&%eercs'}?qqm%grtgé?\%érk c%%p%?‘é?gl (20)
and i nput apg¢ autpbt késui cahd 4:lpky; ddymandt he bsedlegtain orhe85s&me)

whi ch s connected to_the hel per_c uter. 3. A nget |.ai n claim
1 wher®gin sAPBEL e Df th@t e%??’ﬁ’fgu%ai %eeirpef:of:n{)“aé{saei ggggr%%&%r?edg%?v%he 47

2 2 APR 2002her imyre:-eRidgiain | bebpeonsomenmice fnohudasd tiseratoeations,

(68) from s3PAUEEE | Gkt STABRE oY nOFEreanIdl PhcationtiBs 4 A
met hod as ckaiyned i nogkai mdgéim| hertlgonpuiseirng iheestapeof pedeetsog

action codes other tgan saj d hel per codes i{g sai d lngut dgha and actgati ng
sai d switch2f8oRaREeEr BiERK EBRANCRFPDNsPBEL WekFCELYvREs SAA 19°0BRRIof
i nput 3 gnd 09E9F5n€!§~r keeStak Ugeten®Gain OReduerd®@SPaNgpe tBappidgacthen
codes without .the use of said interactive program 5. A rret&ggd s cl ai ned
in claim4 WReLENANGaikEYEF Lk sSHFNALE uASSRF 284S s ERN ﬁé&fﬁ?ﬁed by

operation oprasgWaneh £ RE®Ind 200k hseRMmisnd r s sdied lehpes) ceapyl er
(202). 6. A nethod as clainmed in claim~ further 20 conpri sing the step of

mai nt ai ni ngYBAER RABFF nGhe riRhragesalonr RetReFs gAmantnh sigde ) oksti on)
sai d step OknaClHAldH) SHi€rSW EeRp(¥BY W thoutebpBndse tf € dihBtgractive

programincluding the step of switching between servers of the running set

for alBiser PB8&§iPHn helper command, the switch control computer 200

disconnects the group of I/0 devices at the user's

location which originated the command from a server and

connects the user port associated with that group of

devices to the helper PC in the substantially same way

20 as discussed above. However, the switch control

computer signals the helper computer that the connection

is an intra-session request rather than a startup

request. Therefore, the helper computer does not enter

the user identification routine discussed above.

25 Instead, the helper computer retrieves the identity of

the user who is currently signed on at the user location

associated with the wuser port where the command
originated.

Also, while the user is interacting with the

30 servers, the user can enter action codes different from

the helper codes. The action codes include the alt-

break attention sequence followed by one or more

keystrokes other than the tab key or enter key. These

action codes are captured by the processor 152

35 associated with the user port 157 in exactly the same

manner as discussed above with reference to the helper
._37..



25 whi ch sends said action codes. 7. A nethod as clained in claim4 wherein

a set of wipadz2asud out put devices (40, 42, 44) at a parti cuP@r/GB8#93214

| ocati on '(46b) includes nultiple display 30 devices (40a, 40e, 40d, 40i§)2 APR 2002
the nethod further conprising the step of maintaining data defining a

runni ng set 04 %er vers. O£§§?§h| #tera%?géégggr | step gf @fuatdng said

switch Wt HKoU he use of Ive program i ncl |ngthe step of
swi t chi ng aﬁablnquungoftlservetSeotlbhe fedt-bg esdt) f@reqmqfartﬁ@ul%he user

| ocation to drffere IS device I n i 0 d ut
" from such %fhﬁ’a l?bg Qﬁcﬁﬁ fc gh A%%gg O&%épagéést%an?? i P

i nterfaci ngfcarvrﬂmal thy Q‘éysetmecre canglertso (20 vmnhroﬂrt pratrdaricﬂz rapfit
devi cgs (40 42 44) at | ur al bt¥ of use,t | ocati |toré)§l % arsd system
conprixi ng:*¢ a §ﬁnrtc"ﬁ‘t(°f0‘§ Sl &EETVEPY op PEbICENE onnectl 3°F “Serer
comput ers (Ahnaid t hadohput el | sputadevicamdcetion21744) gatvisagi d tiser
7~ocati ons 46 so that any said server uters can be associated with a
set of output® c &8 d POFfut 2480 e8s atn&h GCtaNy ﬁ?gFSZOaFSCa‘?? ons
and connectmsh 1ewé he associ at ed out put and ' input devices thr ough sai d
swat ch, wher eby userség%_éar d, us | gcati ons can |Qgeéact w_t.h sa server

conput ers; characteri egks é‘rs\/rué’or‘i/né%‘?‘rpﬁfefa ySEERK FIois

2090,1052i d St®f i SOr YSEDRPUL @imoiiSt esebeeny Coymmdiattdd S@idhsw t1e (70)
ao that said superyi so% ggut er sys em can control operat Lon of

s
switch, saiRREuHeRY#E0 8tEr sy$ éﬁt i FREBRP ng e heVper cﬁﬂfu’i%‘r’al(ZOZ)

said heI perccﬁﬁgm@@f:‘r tBe'dl%dH}%@ét VEhkoO cruliﬁ:eé}{tl?yo é@&ﬁréckle\t%e&r ofF & f or
sel ecting one or nore of said server conputers for association with a set

of input arfdle AAPUCHEIT cedSAF PoSer YRRER| obhe sAE LR t CFPAE sd¥dRi ng

sel ectivel yo pperabl gnko t%'ssé&'tﬁéétsahd helRSIvEospEy e R gndddy ajset of
i nput _and out put devices 25 (~40, 42, 44) at any one of said user |ocations

t 46) 1o t hdthe he Wi g eckieRt seiOBhf thet pFEMend Uiseput Pa&E-ces I8 comhect ed

to the hel patgLoapulgl ehrbed said SIMd cBebObr NiLr§baNgRa el rmtsaand
out put s through said switch; and 30 code recognition devices (152)

connect ed tRAFEE@RYRrt HROThpuinsi BRAI sTURMinGy eeth ®hi SeFYRESdevike, said

code r9009rHaIﬂQé‘aQévtEéﬁth't@&s%oes”é’fx}é@s thdSBGBfrd%Q dorbtﬁ'prc..elrcu
pr edet er mi ned hel per codes in such input eigt~aJ.s an pass sal d ﬁel per

codes to s@ERIE sHser thasr ytlé%mﬁ.i{r@rt s§srEmy( zDIG)) Lhrai &tsGberWL‘bqa‘ys
CONPUWEr SYSEEM beiag ?ngatéé’ﬁ% ExStEH&t stélﬁ:ti"“ t Gy 7§3(a%ng>l%onn t the
iC suc

set of input and output devices sent elper co sdi d hel per
conput er -4Rrvers designated as A, B , C and D are in the stack in

that order, and server B is currently active, Alt-Break
with up-arrow will make server A active, whereas Alt-
Break with down-arrow will make server C active. If
25 server D is active, Alt-Break with down arrow will make
server A active, whereas Alt-Break with up arrow will

make server C active.
Alt-break plus left arrow or right arrow--This
causes the switch control computer to shift the keyboard
30 and mouse connection to a different server port among
the currently active server ports associated with the
same user location. For example, assume that server 20a
is connected to the keyboard and video display of user
port 157C, whereas server 20b has a video-only
35 connection to user port 157B, both user ports being

associated with user location 46B. If an alt-break left
~38-



2 2 APR 2002 whereby users at said user |ocations can selectiveuy
with sai We/32894 conput er (202) to sel ect server corrputers‘?c.gcg? /%ZQ
as clainmed in claim8 wherein said interactive program i ncl udes

determ nation of a user identity based upon input signals suppliedt

t he i nput
clainmed i

deyi e 38%?&}5,%2 5Q Saf'de%éwé)&r SOMPULET - é}ogt1@576,s)’%tkf%m as

n°clalm sai I nteractive program i ncludes acces

{ eract
stem

27 APR 2002
hr ough

sing a

dat abase desyweatdngndsawusdent¢fi eponitt H B esautd ghes digcong@al&@sds and

controlli
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_50 Stated another way, for each user location
having more than one user port, and hence more than one
output device, the running set of servers is maintained
as a two-dimensional matrix, with a number of columns
equal to the number of user ports and with the stack of
servers for each user port constituting one column.
This matrix is established by the helper computer when
the users selects the set of servers during operation of
the helper computer. The particular column where the
keyboard is connected 1s the current column. The up
arrow or down arrow sequence moves both the keyboard and
video connections up or down the current column, so that
the user can pick a new active server for interaction
with the keyboard and video. The left arrow and right
arrow sequences moves the keyboard and mouse connection
to a different column, and thus select a new current
column and shifts the effects or focus of control inputs
applied through the keyboard and mouse into the active
server in the new column.

The server computer also takes account of the
user's authorized level of access to particular servers,
to preclude a user from gaining unauthorized access by
use of action commands. The switch control computer may
access the database to determine the identity of the

user connected to a particular port, and retrieve that
-39~
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2 2 APR 2002 conputer (200) are connected to one another i of
sai d swit®P 9982 systemas clainmed in claim13 wherein 5’}%&9@8932@21)
recognition devices (152) are connected to said switch control conput g APR 2002
(200). 16. A systemas clainmed in claim15 wherein said code recognition
devi ces ar exsipeYat bveekss rleoagni ferl @ @arivicwime aetriverr cderstedcPyded in
data input from said input_devices, a Ss .sai ct] d saj.d
swi tch cont3dl @ iﬁﬁﬁie?gm@ng'sﬁ§¥%h8g%ﬁ rép§08%8§fe%ggggggq%%%%%t?t% to

al ter connepidipnsohglawdennsai dPsefeeabtprputevesvaand waied itipat hedgeaut put
"~ devices in response 15 to, at |east ,some of said actian co : A _system
as clainedQQWéy%ﬁﬁ1185%ﬁ8iéﬁhe§ai§3qneﬁ%ﬁﬁﬁﬁe B ogﬁﬁﬁ%éﬁ?by%égidahelper
conputser deffiESuBafURY¥EY) S6tabioseramet shaaseci fived tiid hpeathic2Qazet of
i nput and outé)ut devj ces, _and wher eiéhsalnd action codgs i ncl ude, change ‘
server codésC5afd shPathlOGATICEr bEthigREFEELt i FRTPYTEE UIR% AFE MR tch to
di sconnect gn@messereer as20itfed heul Unacogssebrf rotdeo pant iy Culcate sgr.oup of
i nput and out put devices ( 2, 44) and 25 conngct. anot her serverE%ZO) of

40, 4
the runni ngFR®t S6F1SHosEOTMRBGET artPRUSGt BRGPEesi P FREPBRSe 1B &

change ser @it £pgdesde Afhirfy S¥HeeMragnehai nedtj n #hai Mddcahaiaid Hdtsaid
interactive programrun by said hel per conputer defines a runningtﬁg% of
, 42

servéils (2005 okPatBg @%Fﬁ gedAndag &he AR EriPdbit PBET d8¥i &&s

44) and wheiei P phgb8astapd® $ohS 9hdivRHhadnduoetputi flewK®s 1arydide a
plurality of display screens (40) and an input 35 device (42, ~4) , whereby
a pluralityl®taBasd. aervexs in the running set may be active sinultaneously
with their outputs displayed on said plurality of display screens, and

wherein said action codes include change focus -51 .
These action codes allow the user to switch

15 among the various servers and to move the outputs of the
various servers to convenient locations at his work
location without invoking the helper PC. The system
thus provides simple commands for performing simple,

intuitive operations such as shifting among a few

20 servers on the active list or shifting servers around
among different display monitors. However, the user
always the option of accessing the helper PC. The user

need not rely on his own memory to find appropriate

servers. Because all of the helper codes and action
25 codes are captured at the user interface chassis, the

same cabling which carries the data input by the user

can carry the action codes and helper codes. There is

no need to provide separate command wiring between the

various the user locations and the central location of
30 the switch.

Additional users can connect to the system in
the same manner. The program running on switch control
computer switch server 200 may maintain separate threads
of control associated with each user location. The

35 helper PCs are treated as shared resources by the

program running on the switch control computer or switch
-40-



2 2 APR 2002 codes, said switch conputer being operative to actuate the
switch t o¥QANEEP4 t he i nput device (42, 44) to a different PAEGHPS/OIIE4
active servers in response to said change focus codes. 5 19. A systemZ3 APR 200
claimed in claim15 wherein said switch (200) conputer is operative to
actuate the. sy Lehohe conteet aetsolyknBukeand ULPYe iRl o8S hios pai d
hel per conpuUter "in response to said hel per codes. 10 20. 'A system as
claimed in glai heXpénclRdi nguarphtital i egc@piedt pdhecoapitehs ¢PBRFOhs
aforesaid, wherein saj W 0 r agtuateszhhe sy ichgigpgopnesgt one
of said plu?gﬁpﬁggﬁerhg%;pu gpgﬁtgggEgetgp% 15 iﬁput and outpﬁ? dgvices
(40) 42, 44hebnapespodmsaéher vaed hitgpeatbues timE nheysheadRglr PEonhecting
~a plurality of in | 42, 44) at ugal,i Asgsndpeatjgns 20
(46) t% oneCBFr%’ggbsérwée‘?ae%%ér%ﬁ?érg‘ (s‘}ﬁa,arésgel dag%{:émﬁoﬂclfdﬁl ng. a g
plurality o&nusgrolpmyy smesSapef oandoprestidima otisai dppmepr idde cesdegb) a
plurality of seryer rt 80) 25 adapted for connecti %

conput ers; ?B§p3¥sﬁf@h ?:5‘% s%?%i??%eﬁ?s(sﬁ?)e a@%gc;%aet [ Cﬁg”‘ts‘%?ggésg" p‘(a)rts
and sai d seggetrepopoxrts@d had pnpuidsi ghaksmespplgeed tThismodutyser peant by
an i nput device connected therﬁto wll. be conveyeg.t thqfassociatgd 30
server portPEnFNDELTERT vEP EdAndtiFu 133 tEREe¥ é#ﬁxﬂ%;ecﬁ%?%%? Ffsed in
that p@i d ugeeepsert $car ehd sprsiasent Mne ofhigh e gené r ahot ocget onseerach
user port being adapted far connection tg one or re input device 42,
44) at a 35C8§g?cF895fF8nt?ﬁ%)g?iﬁﬁfe frgﬁFtﬁﬁﬁﬂé r&PWEﬁ%ﬁi%ﬁmB?gggch

user port ampgyongcer HBretpedeapetegpi t sepveevi cespdé2natbiel$?4) thee
associated with said user ports and -52 ,
apology server may be a computer programmed to display

educational messages to the users while they are waiting

15 to connect with a helper computer. The program on the
switch control computer will allow numerous users to
have video or output only access to any one server 20,
but will only allow one user at a time to have keyboard
or input access to a particular server.

20 The administration PC 204 can be used to
perform tasks such as updating the database when the
servers 20 or helper computers 202 are installed and
updating user profiles. The administration computer may
also be connected into a server port 80 of switch 70 so

25 that a user having appropriate privileges can gain
access to the administration PC through switch 70.

The RS 232 data communications ports provided
on the control cards can be used for service and
maintenance procedures. For example, a terminal or

30 computer connected to these ports can be used to send
commands to an individual control card to make or break
a connection to a particular server port.

The various elements of switch 70 can be
provided with status and fault reporting features. For

35 example, each of the matrix cards is arranged to report

its status and to report successful or unsuccessful
_41_



2 2 APR 2002 | ocated at said one or nore central |ocations, said code
recogni t i B #22%es bei ng operative to detect one or nore cRHERASEBYL A%

i nput signals supplied through said uQer ports and provide a code out%étP 2002
i ncluding code 5 data representing such command code and address data

representi t u or rryi t i i gn in i command
P e{sgcdl,é%,_ PO %g}é? yiLag thedoputesi gnabs i nyphiekesisan X

code was detec ems clained in claim2l Werein 20 one or

nmore code rexowdition ded cdbs¢omhedeson, pltgr athey MIfCARROGHE BPF add?
processors (152), each.said user interface pr or bei corpnesgtyd to one
or nore _ O hE‘Sai Soﬁgglplpor?%r,gt hgfgys kfcla‘!?n fur a%gsﬁssls'ncl udirllr}ge at | east one .
control processspréd@dsotd?)amand aromged| tib dand cleameal ECEPPX tddrthect i ng
a set of said user interface_pt Ss it h .d comtyol RI; sor so
that the pasrltql?fh]re%r e ent 3?52%@ p‘?%rgte%\%%r %ﬁ%‘ﬁg@g’et V\hih(r:eﬁ Sent data to -
t he controlcqitocessoospoaar 3mayi themdilel ed,rogactesarts cantevipgodes sor
accepting data 20 representing_ said command codgs_and_asgsi goi sal

address dat'® bRy aqogl EXdES ndFRPPGREN PR e%‘f??gsofglé%@ lr}gsera%hgﬁ ezface
processor whitihrsendf sutie datéw 28rrdrsyséporas ahdi npdevipus aiendr
wherein 25 each said s er inagégace pr cesso&.is ssoci$1 dr 'Eh oq&¥ one
sai d user PROT®I: A §§§Feﬁ I8 et F¥E4iSh2Y HRTET nT8a”d 4t°T east
one q@ntrolpproHcesegramncbudasya ipldordiat S0L©d rséd dbenatiol spraciassor s
(124, 7.~2) each, associ ated mﬁéh a different set of user ;. z-terfac

processor s, LRI EEPE coRPPBPIBYoceSEFe &g oper at P¥e t 0 2add ress

dazI a based ifr&Bri élﬁ_@g"t h?Fer?tﬂg?plfﬁf, tiree &Q@&f@%cﬁléeeﬁSQ&i&l%lgc%lZ)
and I n part upon the 1 dentity o o> the user 1 nterfac rocessor
Wi thin the Z8ROBES uRef 2L htERT &0 PrIRELES s aas%%%?h?\éga\%i Pﬁetrﬁast Cg‘%trﬂ rol

processor. sibahne? ZroRR B#02426a Ausydemas Yaaikprhrd, ctaemsiZ sdrer ei n

said control data_channel (145) includes a tinme division nmultiplex data
chanddl . 5 SENtROLySOBRUAE IcIMEetePPR | BPm S1 SARINGGT eSRR™eRAd uskt

interface prRcesepeatdr?)discopseati Rnaride! £4 81 saiFtMand Ledesed r om
i nput data signals supplied to such user interface processor, and to_pass

sai d i nput exj gRdl s TRtERGSt s&AM ddmehd €eyB3ipnt percentage of
disconnect or connect commands fail, the switch control

computer may treat the matrix card as defective and may
20 issue a command to the control card to disable that
matrix card, as by disconnecting the entire card from

the power supply.
The rules for deciding which action to take in
response to which error reports will vary with the
25 application and the goals of the system administrator.
For example, in an environment where security is
paramount, and where entry of garbled data due to
connection of two keyboards to one server could pose a
substantial risk to the overall mission, the rules may
30 call for disabling a matrix éard, or even the entire
system, in response to only a few error reports. In an
educational environment where the system is being used
to train operators in the use of publicly available
software, the inconvenience caused by tolerating a few
35 erroneous connections may be less significant than the

inconvenience caused by shutting down part or all of the
~42-



7.0 a user data channel, said switch being operative to conneg;ltB %/h {jser
dat a chaWwe@P9®¥29%ai d user interface processors with said sBrV&B? 8ﬁﬁ ters.

27, A systemas clained in claim26 wherein 15 said server ports (80) 7anAPR 2002
said user ports (7.5 7) include video connections, said switch being
operative tgseennect Thiue,vi drereomeciconpak-teach ager ver port dxrdhe video

connection of the user_port associated with such server rt. 20 28. A
met hod of bpefatPHg anEarav f§hofl§er9@Ftco§ﬁEtngl(Zﬁﬂﬁﬁ%ﬁﬁEﬁ?ﬁ%rality

of user |ogakippp1(46}heomwiitehnGdrite it epso@fam(akiserdisnar npuéndata in a
data stream 25 along with command codes frominput devices at said user
| ocati ons ¥8PREEENBoraRd ( EYPPLAL 0 NG RBPEPIdAtal FHE iﬁﬁs;éh?ﬁe

detecting i d d ai I I i
For vett di ng- Sar 4088 AN 50 T1s8eus A A® Btk FRES. CRSteR. (Bb0s o
f orwar di nghsadflernpmt tdet sopean Eaghsgat dmusely |meatkoangkedough takev t ch

(70) to one_or nore_of said server _conputer Q. w..and_. (c) actuating
sai d swit cRPPZBPIEAS5 ar%s’p%ss’e Fgcht Seagf%ggéé SHSh & cctg)om’r%%%t%:%(’jes to
change conpect konsehetiveen feaiid iane @ndorsendisgi d ther veapmoomprd #ts and
said input devices. -54 2 2 APR 2002 29. A nethod as clained in claimz8
wherei n saf@P8F&p of detecting said command codes includes the step of
detead i ng sai d conmanHecasiesteat dipkusakit yaldvelseran nber fesef pgocessor s

152) associated with said 5 user ports (157) and gssociati ng,address data
&Ath each gaFdaebdﬂﬁHH“%B%% BBmgﬁﬁtcgicﬁéﬁﬂﬁgﬁss US de fENd<A8t 1 Fe%st i n

part upon Afiebedenti tae rofert hehdkseis | ML eEHAC HPrHE@SS Ot Wit shpgeshed such
command code, 1.0 30. A carrier nediumcarrying the interactive grfgran1for
use in anyHBHBYBF/ cl af#h 1 (SPTFEL s5ingexface ~ chassis “can  on

n,,. Al @ANYEcHam¥dAcE AR A vASIASEHEnnéBs, AYS AHQ AD@ Ak ehS, ciahne s €. Al . AH
@. A, e. AHy. AGR A@. Any. Ay. Ane. ASe. A )
@R A, A+7PRI ARREIA Y 2T, A2RG, Uiy AP, A \HRAF AR £ RSP AFOEIRY. A3. A A

3y9. A . AY. MREESTAcB83chassis. As discussed above with reference to
Fig. 5, the server interface cards 78 are provided with
expansion connectors 92. These expansion connectors can

be used to connect additional server interface chassis

20 as illustrated in Fig. 10. A second stack of server
interface chassis 72' 1is connected alongside of the

first stack of <chassis 72. The additional server
interface chassis are provided with server interface

cards 78' similar to the server interface cards 78

25 discussed above. The server video and data channels
coupled to each server interface card 78 in a chassis 72

is coupled through the expansion port 92 of that card to

the inputs 93 of a server interface card 78' in the
corresponding chassis 72' in the second stack. The

30 video and data channels are coupled to the backplanes of
the chassis 72' in substantially the same manner as
discussed above. The second stack of chassis 72' can
accommodate an additional 512 user channels, using
matrix cards as discussed above. The server interface

35 cards 78' of the second stack may have additional
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Also, he particular keystroke sequences selected to
20 designate command codes in the embodiment discussed

above are arbitrary; other keystroke sequences can be
employed. Desirably, the keystroke sequences used to
designate command codes are those which do not occur
during normal interaction between the user and a server.

25 Also, the particular formats for +video and data
transmission used in the preferred embodiments discussed
above are not essential to the invention. Also, the
computers may have video output formats other than the
VGA format discussed above, and may have different

30 keyboard and mouse output and input formats. Any of
these different formats can be utilized.

Input and output devices at some or all of the
user locations named include devices other than video
monitors, keyboards and mice. For example, some or all

35 of the user locations may incorporate printers, audio

speakers, tactile feedback devices or other computer-
-44-
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controllable devices such as computer controlled
numerical machine tools, "solid modeling" devices and
the 1like. In each case, the communication 1links routed
through the switch would be configured to carry the
information normally sent by the computer to such
devices. Also, the input devices may include more
complex input devices such as 3joy sticks or controls
which simulate the control inputs to a vehicle as, for

example, simulated pilots yokes and rudder pedals for

flight simulation. These devices may include features
such as force feedback, vibration and the 1like
controlled by output sent from the computer. Here

again, the communications channels routed through the
switch would be configured to <carry the necessary
information. In the embodiments discussed above, the
switch acts on electrical signals. However, where the
output and input are routed along optical communications
such as fiber optic communication channels, the
switching device may include appropriate components for
switching optical signals. Further, the communication
links between the computers and the switch and between
the user location devices and the switch need not be
hard-wired connections. For example, these links can be
replaced by appropriate RF or optical communications
links. Also, the particular schemes for connection
between the switch control computer and the elements of
the switch can be varied. For example, the RS 422
serial ports of the control <cards on the server
interface <chassis can be connected to individual
communications ports on the switch control computer,
instead of being connected together in a common channel
as described above. Data communication schemes other
than serial communication channels can be employed.

As these and other variations and combinations
of the features discussed above can be utilized without

departing from the invention as defined by the claims,
-45-
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T0% b () FPIABVELY) OF HE5RHEPLRE ToR8: GRELSPERLPOM TORE VAR ()
@10%R' ()- 4)!z@ 10%HH& ( rec4&hivEng0vsirphE (Fignh}E) 16emky HRY() input
4!k@?10@&kkt§;(k4) devices included in sets of input and output
devices (40, 42, 44) at user locations (46), conveying
input =ignals from said input devices to server
computers (20) associated with said user locations and

10 conveying output signals from such server computers to

output devices at said user locations; characterised by
detecting one or more predetermined
helper codes in such input signals and paseing said
helper codes to a supervisory computer system ;

15 operating the supervisory computer system
(200, 202, 204) so that the supervisory computer system
actuates a switch (70) in response to said helper codes
to connect the set of input and output devices which

~ sent such helper code to a helper computer (202);

20 running an interactive program in said
helper computer to select one or more of said server
computers so that the helper computer interacts with a
user at the user location which sent a helper code; and

actuating the switch (70) to connect or

25 disconnect one or more server computers (20) selected
during operation of said interactive program and input
and output devices at one or more user locations.

2. A method as claimed in claim 1 wherein said
30 step of actuating a switch (70) to connect the server
computers (20) selected during operation of =said
interactive program is performed =0 as to connect or
disconnect one or more server computers (20) and input
and output devices (40, 42, 44) at the wuser location

35 (46) which was connected to the helper computer.

3. A method as claimed in claim 1 wherein said
step of detecting said helper codes is performed at one
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4, A method as claimed in claim 1 further
comprising the step of detecting action codes other than
said helper codes in said input data and actuating said
switch to make or break connections between servers and

10 sets of input and output devices at user locations in
response to sald action codes without the use of said
interactive program.

5. A method as claimed in claim 4 wherein said

15 steps ©of actuating said switch are performed by

operation of a switch computer (200) separate from said
helper computer (202).

€. A methed as claimed in claim 4 further
20 comprising the step of maintaining data defining a
running set of servers for each user location, said step
of actuating said switch (70) without the use of said
interactive program including the step of switching
between servers of the running set for a user location

25 which sends said action codes.

7. A method as claimed in claim 4 wherein a
set of input and output devices (40, 42, 44) at a
particular user location (46b) includes multiple display
30 devices (40a, 40e, 40d, 40b), the method further
comprising the step of maintaining data defining a
running set of servers for each user location, said step
of actuating said switch without the use of said
interactive program inclyding the step of switching
35 output of servers of the running set for the particular
user location to different display devices in response

to action codes input from such particular location
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devices (40, 42, 44) at =aid user locatione (46) so that
any said server computers can be associated with a set
of output devices and input devices at any of said user
locations and connected to the associated output and
input devices through said switch, whereby users at said
user locations can interact with said server computexrs;
characterised by

a supervisory computer system (200, 202,
204), said supervisory computer system being connected
to said switch (70) so that said supervisory computer
system can contrel operation of said switch, eaid
supervisory computer system including a helper computer
(202), said helper computer being operative to run an
interactive program for =selecting one or more of said
server computers for association with a set of input and
output devices at a usexr location, =said switch also
being selectively operable to associate said helper
computer (202) with a set of input and output devices
(40, 42, 44) at any one of said user locations (46) so
that the so-selected set of output and input devices is
connected to the helper computer through said switch for
interchange of inputs and outputs through said switch;
and

code recognition devices (152) connected
to receive the input signals sent by each said input
device, said code recognition devices being operative to
detect one or morxe predetermined helper codes in such
input signals and to pass sald helper codes to said
supervisory computer sgystem (200), said supervisory
computer system being operative to insgtruct the switch
(70) to connect the set of input and output devices
which sent such helper code to said helper computer
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1. A system as claimed in claim 9 wherxrein

said interactive program includes displaying

representations of available servers (40) on a display

device of a set connected to said helper computer (202)
20 so that the display is different for different users.

12. A syestem as claimed in claim 8 wherein
said supervisory computer system (200, 202, 204) 1is
separate from said server computers (20).

25
13. A gsyetem as claimed in claim 12 wherein
said supervisory computer system includes a switch
control computer (200) separate from said helper
computer (202), said switch control computer being
30 connected to said switch so that said switch control
computer can actuate said switch, said helper computer
being connected to said switch control computer so that
gaid helper computer can pass commands to said switch
control computer,
35

14. A system as claimed in claim 13 wherein
said helper computer (202) and =aid switch control
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input and output devices 1in response to said c¢ ange

server codes.

18. A sgystem as claimed in claim 16 wherein

30 said interactive program run by said helper computer
defines a zrunning set of servers (20) associated with

each set of input and output devices (40, 42, 44) and
wherein at least some sets of input and output devices
include a plurality of display screens (40) and an input

35 device (42, 44), whereby a plurality of said servers in
the running set may be active simultaneously with their
outputs displayed on said plurality of display screens,

and wherein said action codes include change focus
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wherein said switch computer actuates the switech to
connect one of said plural helper computers to a set of

15 input and output devices (40, 42, 44) in response to
gaid helper codes.

21. A system for connecting a plurality of
input devices (42, 44) at a plurality of user locatiocns
20 (46) to one or more server computers (20), said system
including:
a plurality of wuser ports (157) for
connection to salid input devices;
' (b) a plurality of sexver ports (80)
25 adapted for connection to server cowmputers;

(c¢) a switch for selectively (70) associating
said user ports and said server ports so that input
signale supplied to each user port By an input device
connected thereto will be conveyed to the associated

30 servey port and to a server connected to such server
port; characteriesed in that

said user ports are disposed at one or wmore
central locationg, each wuser port being adapted for
connection to one or wore input devices (42, 44) at a

35 user location (46) remote from the central location of
gsuch user port and

one or more code recognition devices

(152, 162, 124) are associated with said user ports and
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24. A system as claimed in claim 22 wherein

said at least one control processor includes a plurality

30 of said control processors (124, 142) each associated
with a different set of user interface processors, each
sald control processor being cperative to aspign address
data based in part upon the identity of the control
processor (124, 142) and in part upon the identity of

35 the user interface processor (152) within the set of
user interface processors associated with that control
processor.
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connect the user data channel of said user interface

processors with said server computers.

27, A pystem as claimed in claim 26 wherein
15 gaid server ports (80) and said user ports (157) include
video connections, said switch being operative to
connect the video connection of each server port to the
video connection of the user port associated with such
server port.
20
28. A method of operating a plurality of
server computers (20) from a plurality of user locations
(46) comprising the steps of:
(a) sending input data in a data stream
25 along with command codes from input devices at said user
locations to user ports (157) at one or more central
locations;
(b) detecting said command codes at said
one or more central lecations, forwarding s=said command
30 codes to a supervisory computer (200} and forwarding
said input data from each said user location through a
switch (70) to one or more of said server computers
(20); anad
(c) actuating said switch (70) in
35 response to at least some of sald command codes to
change connections between sald one or more of said
server computerg and said input devices.
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