WD 99/ 22294 PCT/ GB98/ 03214 MULTI - USER
COVWPUTER SYSTEM TECHNI CAL FI ELD The present invention relates to conputer

systens, and nore particularly relates to systens in 5 V\hICh‘d@l ur al
users can i AVESRM with plural conputers. BACKGROUND ART VEF/GBIOZWnput er
systens allow a user to enploy a conputer at a renote |ocation. For

exanpl e, sone mai nfranme conputer systens support renote termnals 10

connected to the mainfrane cml.ﬁebsgx g&%[ﬁaép\e%ylsh.gﬁs or by ot her

conmmuni cations |inks. nput 1 ng power available in small
conput ers ref e?ﬁ(é@“l@la§1§épsonal corrput ers or "PCs" has increased,

many applications previ aysl ypl%'éfeﬁf e o Qdh RN f TR e 8%St @85 éénputé}_as been
transferred to PCs. In many cases, PCs are connected to one another, to

| arger conput eP¥ESH#™bot APEH PRV SN cFelatissiv ERe SYSARBFeritf
i nformati gn anPRgch tgltiralakises c&®Mibedtace withUsiurdl Usiputakrs. any

| ocati on can rggcg qn his or her own conputer 20 using files
taken fromoth %‘%ﬁhﬁ% on the network, and al so can run prograns on
ot her conputers. Wil e Varibus comp@tenacrsystemfsf elasuow NENetSes to

advant ages, | ter?:%fo sgf fc%’fn u égmagertal n oq:l S ant,age P%,I: ng%nr‘llfneg all of

t he i1 ndi vi dual I'sp ersed Ioca |ons Ofisi‘der abl e
tine and ef foome mamﬂh@nm s:mpgéarcayrpmr@r sswrtthenemomnpemmaslme

vulnerabhg {0 Lhgldcand £aTRae. maiNBEGRY CLo nﬁpmﬁt 6y | 10g; slddar gdipdat es

on all the various conputers and assurl eac
conputer has ¥h&Y apphehricaMBuUBHCatieng ¢ \Jmlss pr eBéntthe ac°1§P‘§11Fﬁf¥g cant

chal | enge. power AWMl eRge sRaBsPeSdders Irkkbeadd ifb  as
envi ronnents such as software devel ogrrent Iaborat ories where the software

to be used PSTSahgi AFPREHET nug M&Gy er iNCRgpsed,  many

applications previously performed on mainframe systems

15 has been transferred to PCs. In many cases, PCs are
connected to cne another, to larger computers or both
through networks which allow the transfer of information
among the various computers. . Thus, a wuser 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 significant in environments such
as software development laboratories where the software
to be used 1is changing continually. Moreover, the
requirement 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 and
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requi renent that a conputer be present in the imedi ate 35 vicinity of
the user neans that the user nust put up with the noise and heat generated

by the co d WO 99/ 22294
PCT/ @98/% /rzrfebgns that the conputer WI |l occupy sone OFT/GR%MS?ZIé'ce whi ch

woul d ot herwi se be available at the user's desk. This latter drawback S
especi ally annoying to users who nust enploy several conputers at once as,
for exanpl emeBns thare thec gdnpude ramnd ldonmaalinyl esoneg ad€r $heVaspageas

proposal s »@i %33 o%ﬂ%i‘QESQ phO a3k XL 7L €5 Eh%ﬁé Ris@Rl §MGes) . FOT
as scl os

exanpl e, in United States patent 5,721,842, input deV| ces such
as a keyboaf#igndakbasecdraubash pift %@\?Fééélgu%%“%)él% HSPISBFSIHRO  noni t or

and speaker gy Renpho9viséedral @uﬁf@ﬁeaﬁs uger cheeakis)NTor exBiye, devices

are nected to sigpal conditio CII‘CU ts or "pods", which in turn
connectg"'to FVFSEFBT ht LS5 dth comm g ’aﬁ#ﬁiers are al so provided.

The corrputers are conmeﬂicﬁrhthpm@dsam hehiav’lé beé rpodadvhnceﬂheltoterm' nal s
of the Cross| 0sspoknt SW_t IS ar ed to connect any
of the pods |§Fegﬁes? hpuse él?ocat'%‘onse’f%“g'rﬁ/ oafst 6583 a'§300| ated .
with the corﬁnuitedsstsbeshaatelathSuw & b@mﬂnmkml_edst sughyasoaput er .
These Conne%e'y%ﬁ ”SlnEl fioale an@%@té}.\@'& idedn | ans f of; %age of

i nput signals Such Boar d-and ata to the conputer anal og
connect? onsnTO@rltPFde@dslgmlse%eﬁﬁymbet MR HHAGR ept numgpQys utSIGFér user

can operat odat@onkenot eTH@é@Ut&évﬂd‘ésﬁuﬁEet hgoRARSBLLBNNE &S ghaliser having
a 25 keyb mpuse and di spl ay screen gbrectl linked to the

conput er. %dgltd@fn{‘% SLFEW theChsePCld  seMBLER iR MR IBWEGEers, the

syst em provitdesaa qrogepssnt switch. Numerous computers are also
provided. The computers are connected through other

15 "pods" to other terminals of the crosspoint switch. The
crosspoint switch is arranged to connect any of the pods
associated with user locations to any of the .pods
associated with the computers, so that each user can be
connected to any computer. 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 user enters the

35 beginning of the command sequence on the keyboard.
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Wi thin each pod at each user |ocation. Thi s processor recogni zes speci al
command keystroke sequences entered 30 by the user, formats these
comands and t wanspeies t he commands over separate command dgjd,ddeBeid 0 the
crosspoint swtch. The pod contains a rudinentary program which
actuates the nonitor to display a nenu of the avail abl e commands when the
user enters the 35 begi nning of the conmand sequence on the keyboard.

-2- WD 9922294 This approach suffers from sevellT| CBILLVR3214

Thi's approach suffgns, fyom seyer ?Jodgerééqysagr%\gg@c@g Slagrertﬁﬁ.%n%f‘yat

most display rudinmentary lists of commands. This o ttle or no
gui dance to the Lbetsiof someepfpg aPprvmifers doRple % 1O LdARBER B°

with for specifignhduppesesn seMREEDNS! appiop:Siatiel fdomplitetd €6NicbAheatcess
by specific users, to specific, r5‘;],1(%drrput ers. Further, the, ngﬁgf,foi
separate commantithafinel SPeK i RFRAFESugh HIReUEEr Rbcdfi figdltel | as

the need for evefor UdbRERGRI YaddedQy arBypbi spdod fdied 1Bers ditdpl Bpegefiteat i on
capabilities at the user | oca&i 0{}2 Si gghf [ cantq&y Jncrease_the caost gad _
ein

conpl exi ty of thEOBRRYHA- ThuEY T Ry t &P&i gAFFF c AT ePPRPIX-SheFOFBR
t he devel opnent ochamaglsd - essemdimgl ttihroaghutthe spetrel®cathens, sés| Wweldmai ns

a considerabl e need for j o] 5 | g},aps OF
THE | NVENTI ON Thggprté%enéé?gnvgﬁgf%&{eéddﬁ%%lg{eéé&? %gsg&%égg@m a%ﬁe spggfﬁ of
the presentl0i nvedisplay nokueest pmecspabidiitigserdtacthgy asprurlaicatyons
server conput erss%‘%ﬁ{'ﬁlcﬁqﬁtlyZQ.ncreﬁgg %tep%o&e;/éﬁ?sc@ﬁlpfe}ﬁ!w ab tynef user

| ocations. A nethod according to this aspect of the I nvention

system. Thus, despite significant efforts heretofore in
the development of multi-user, multi-computer systems,
there still remains a considerable need for improvement
15 in such systems,
DISCLOSURE OF THE INVENTION
The present invention addresses these needs.
One aspect of the present invention includes a method of
interfacing a plurality of server computers with input
20 and output devices at a plurality of user locations. A
method according to this aspect of the invention
includes the step of conveying input signals from input
devices such as keyboards which are included in sets of
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 Ais
35 connected to the particular set of I/0 devices which

sent the helper code. The method further includes the
_3_



I ncludes the step of conveying input signals frominput devices such as
keyboards which are included in sets of input and output ("1/0') devices at
user |ocations to 25 server computers associated with th Q-Iocations
and conv¥Q 9§24t put signals fromsuch server conputer sp‘fﬂcgﬁﬁut devi ces
as, for exanple, display mnonitors included in the sets at the user

| ocati ons. A nmethod according to this aspect of the invention desirably
30 further includes the step of detecting one or nore

predet ermi ned hel per codes in _the input signals and ti hel per
conput er t BEERe°EefUBP Apht PERETBNL ﬁtt§§VP§%§%§:3ﬁ% %Sggr oggtion in
response tontécadued peith colie. set of T¥POcakeiices chanepbedeto ddeputer is
35 conngcted to th rtjcul / evi,ce iC e t he hel per
code.  TESHEFRoGTHIRD, 1| HridF Ihe,’ Bef LACOSL, et Co

PCT/ GB98/ 0821dcst epnef punnmagea pfogitdm i FI@ThelGREPUEEFSUt f°Twhi ch '

intergcts whhRebbforsebrOfaikcOnAB¥E £&5. COMRGtednho1yNe chel pstrwaput er and
all ows the user at sucﬁ set to select one or npre of the server conputers

for 5 conAtudedntbe &tePoRfeATIREINIAR BYDHEN | §© SORBEREL IRFd i ncl udes
the step of;8ebHALENUsérvd (thpuRe€8NAECEeDECEHEE CONTESS SEEMicgonputers as
sel ected during operation of the inter tiv§ gro raq;for t he iQRPt and

out put devP&esthft dRESHRSHbYR BFCFRR™y | 58 tijgf%l. RBst°NFPYE  commonl y,

the interaevives @togsmen otUmdye tdie thel peyercolpodeions) | Mdsiw a user at
a particular |ocation,conn Q th REr ggppg%ﬁrth 5ﬁg{§g. one or
mor e 0¥ th§°§§PQZ 'co%ﬁhté§§&§%#éﬁ%%n 5?§%n or disc nnecgion plihat
particul ar cosprteocatildn. alldhug, usexs@t canparticular location
connected to the helper computer to select one or more

of the server computers for connection or disconnection
to that particular user 1location. Thus, a user can
15 select computers for connection to his own location. In
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 techniques 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 wuser 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

35 management techniques.



15 sel ect computers for connection to his own location. [In a variant,
the programon the hel per conputer can allow the user to sel ect conputers
for connecti to ot her user |ocations. Methods according ' ect of
t he 20 in&&ﬁ??&ﬁ“can greatly sinplify the task of the ugg?&ﬂ#ﬁﬁgﬁpthe
program on the hel per conmputer can take advantage of all of the techniques
used by nodern programmers to provide a user-friendly environnent. For
exanpl e, the hel per conputer may run the programin an 25 _envi ronnent
such as a Wndows[err] dper RelnrgrsgompessthirdroFesyidgesrably ginphidesl  user
i nterface. routiiiges Nekper GOFPHLBIingPr AQAM LRMtiRGBSeNtas, | Nfydati on
about the available servers i desi rabl e nne

i.n apy., des e. m r., as, for
exanpl e, by pr%%%ﬁﬁ}?n;Hﬁﬁ?“ﬂ§9vép§n5+%éﬁﬁ§ﬁﬁyiWFléﬂﬁbﬁ§ Which Le@HI& ng to
the types of pthgraséravai émpdre 00 AaGitatebrebfohist haeneit} eddp I ch are
meani ngful. to the user. Mor eover Lan.obtain this

I er, . the hel per, cqnputer

list of sérver¥ oM &R HOTE AFRAAR F8c§ﬁ!€§n ra}ﬁ”chl%%fht .

mai nt ai ned usi Thuspnved | dadbbast almsse 3bcludennagiormat ivec hdefireing - 4-
W) 99122294 . . [.(3B98/.03214 The
nel per comput e EFSYr EAPHES; 35 PAERAPHMRE F8EFT ngE SFHFSSsdte obg
identities asand ftbe dwedpgire,copRysanr priogeani fagatdoarodi laccess wio ch
require the usghrtOr&ENMEL IgNGioC 3hle0 I g5 td fé?ﬁﬂ with a

85t Or &N &R nigN dlo "’Ethbi ECQESQ J?n.q_ﬁt?ljs[s],éé[%;e a aeiq'x Xhe

secret password associated wth that identity. ] base may
i ncl ude iL49f or nB2F3PRRRS | ni FCER c£3pabiYhtLes orcaparke crevidsdr sussimagr oups

of users and tBenhehPRIna00 sk rarim@dEaMtBANEQqRES Ol 18CCaTR t thelper

computer or another computer connected to the helper

user

computer, whereas they would be difficult or impossible
to provide without the use of the helper computer.
15 Moreover, because only one or a few helper computers are
required, and Dbecause 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 is
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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servers according to the access rights set forth in the 10 dat abase.
These capabilities can be provided using conventional programmng
techniques in the helper conputer or another conputer conr;&&%g‘d to the
hel per co¥BaYa2% whereas they woul d be difficult or inmp&SIEH provi de
wi t hout ‘the use of the hel per conputer. 15 Mor eover, because only one or
a few hel per conputers are required, and because these hel per conputers can
be | ocated gt a'égl?t at.Lonal i h e r +¢0 ers and
the sw tch,tq‘let atlléﬁége]lr alf:!l) égsééﬁobﬁaﬁ%ﬁg t%%@hg?gé%{&cg%p%s and to
assure phygiexi azailab%eclaﬁﬂﬁ/r sompHESEnt i re system Most preferably, each

hel per conputer is ceagesiiety, Nithel hAetMbd ChedHBICh 1hBgu8as®e trwner as a
server computer, _so that the switch can connect each h conputer to

. | per
any of the StRRerof| SeAeFEHRY actipn mpdes (GRhey, thap| fthfesheidiy is

controkl ed dyues SUBEr ¥YheOr inRapatt S¥GpSIied BPI ekl ynsebutambt
necessarily,  the supg Vi sor stem i ncl %es a seggr ate switch
t

g conput er
control in 3RS heSKEFRRr OmilkS: & cEF§Fer §OPRAEEN T ch control
conput er netweerorzeavieed tadt set80of ihplipeandconppierdevices attonnecti on

! ndEpendentuseozlc %%c?aetiso%st Cihu aﬁesfgoq{see?(tatﬁp e d%?tlt:ﬁgr?l c84&d th\{@\;'&( so that

t he hel per Tornpu can pass 1ntormation to e desired connections or
di sconnect iwsing t thet hintendatdive cpregoim compning. on Thde helpew

conput grs A e 5 d Lea a € so 't hat
requegtgs foﬁ&féhgeé? -5€Jp%e%%22582 TRl 261 cbpREE£ Cean

pCT1GB98/ 032 pxyANGRE S€r TE6RPUHCFS Bhfm 3l rfesnd NPERSBACEDBLY he next
avai | abl e het pefe COOMMPBE L computer and can be arranged to recognize

the helper codes and can actuate the switch to connect
the helper computer in response to the helper codes.

15 The use of the action codes minimizes the system

overhead involved with simple tasks. For example, the
system desirably maintains a running set of servers
associated with each user location. This running set
includes a few particular sexrvers 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



Desirably, the nmethod further includes the step of detecting action codes
ot her than the hel per 5 codes in the input data supplied by the
user and act Uglisgaabfie switch to make or break connections bet servers
and sets of input and out put devices at user locations in r@gﬁg\,\g@ﬁ?{‘)‘ t he
action codes wi thout using the interactive programrunning on the hel per 10

conput er. For exanple, the switch control conputer can be arranged to
respond to the %hbﬁﬂeﬁ@dﬁﬁtﬂ neegritdemd yimfud hievieleperatcanppleraldny can be
arranged to recognize th er codes, and can_actuate t.he swt t

connect the hel &r Bd%putEAAPRspons®@ito PRECHRI gﬂ%rc‘igg gs g\né “Phe use

of the actionsededesvely nlomeze!slet ke sywterh ovke hewd vienv oteritiginsh
simple tasks. igh SKBORL Cand NS RILAES! LaDLYLEI MA hA JdINHARD Sel
ser 1o

of servers aSSOCIate each catlon his running set 1ncludes
a féw parti%Tul a@nyeppersf i Faryes BeBPUDEYS Caé’ePécPéﬁW%ﬁ"eﬁbeHB’eaof t he

interactive progeam gp thg;shelsPest COgUM efocat HnACENAN sedecw@my alheow the
user to nove through this set one server at a tinme and thus allow_the user

to “toggle" bet REERCERESRSeTIensHANy ASVAGesepTe ?ﬁ%ec‘:terﬁje Y1 3AthESput er

i s not invol ved tA%oughWigiee b\hﬁéh not mﬁ%deénam 6e8psit eits Yped dser
supervi se operalal on of the system na

%éx ed to record jinformtion
about usage of £REAVEPToudOserifezac F&'rl H%‘e IR ST ¥ Ecor d
the identixdes @:fompseesSmho‘raecesstmracmﬁchm@&o thier \asptecan@ft hehet | mes

of such access. vQ/R{:fS’ L1so PSFE ésch?g%%ngl,% L S B 2{3{&[ anged to

moni tor faults i conponents o Sys I Ve parts
SO as to preserThesesuWpeUWisoryt heormyegm sgsten is Connect,&d f et Hdve

alspreglt tof Oftggrswg?fﬁenéo RGNt LRE AIPEReSoRy SY itk spbesd addhg a
u [ v
P Y control operation of the switch. In this aspect of the

15 invention, the supervisory computer system desirably
includes a helper computer operative to run a program as
discussed above, for selecting one or more of the server
computers for association with a set of input and output
devices at a user location. The switch 1s selectively

20 operable to associate the helper computer with a set of
input and output devices at a user location and connect
the input and output devices to the associated 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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- 6- . WD W22294 PCT/ GB98/ 03214
conputers with output and input devices at a plurality of user |ocations.
This system includes a swtch selectively operable to connect the
server comfUt?@®4with out put and input devices at user |BEHEPBN2E, that 5
any one of the server conputers can be associated with a set of devices at
user |ocations and so that the associ ated servers and devices are connected

to anot her through the swtch, This all users t .t user
location to interadtPPAFRERS ?ﬁ%“%’sré%cﬁ%taeotou%&rvgrspfﬁ% °fcl§§r1e)ut ers.

The system greentliory ppovides agpeytsteln tfve | commedtimal pburakl ddés a
SUpervi Sofygcx?%’é‘% L S%S%E?Hl LHE,SYBRLYESAL Y t6OMRY LRk eTY YomiPutersonnect ed
to the switch $0 1ha € supervi sory conputer system can control operation
of the switth. a phurdlitwRfe@eryert ReMpBters | n\APRIHITUS AFEOr&dBEr vi sory

conput er Sgét eHLsd8shedb! ¥r i d ubipsert Rpl BRIcIGRABBULEH1ORANAtKVEEt O run a
program as di scussed above, for selecting aone or nore of theugzerver

conput ers f8PTESEOPPEES oRIIRESF L LetCHIG FPd WHRYGR FEREESSat a user

|l ocation. Zhe swolghalStgebechusee!yors adaymidlicr twmestdoat ¢ot he hel per

computer with a set of inpyt and out device t user, | l.on and

connect thelPRPht X388 p °98§8?5e§'p1t%%‘ t%esgﬁg'&'@i af{%gd %eeﬁeﬁzg—'r%'%ée%ﬁput er.

The system asgocilating ousérspaspeciandl sdmyeimvmortisonso &hst inputl udes

code ecogni tion _. i.ce i g COQNEct o] i t s signal s
13]35; gevn.c? ok at's §u@.1ed Lgnes %g.eéri %Vﬁge gﬁ" J.Q)%lﬁtt

sent t he rnpad Ces. e code recognitio ICes are Operative to
det ect one devipee moadectedi ndlienetper c@ddePs n epRVeYRsUt §PgndPs and to

pass :he helRgELc§Q088 $Orddie PHHEKHS 0bY aCRUPYEL! coMFd&ABA tol uchUper Vi sory
conput er

server port. The apparatus further includes code

recognition devices associated with the user ports. The

15 code recognition devices are operated to detect one or

more command codes in input signals supplied to the user

ports and to provide a code output including code data

representing such command codes and address data

representing the identity of the user port carrying the

20 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 contreolling 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.
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30 systemis arranged to instruct the switch to connect the set of input
and out put devices which sent the hel per code to the hel per conputer.

Thus, users gjgbdMdiser | ocations can selectively interact with 5/@33 ‘pel per
conput er to-sel’eéct—server conputers as di scussed above 35 TGP BHlect i on
with the nethod. -7- W O 122294

pCTI GB98103214 Apparatus according to a further aspect of the invention

provi des a system for cognecting plural L/O iC Rlidral Uk
| ocations to sel ected co#i‘)%t eor%egi N a %ﬂf?al Fgggofgé%ﬁnelglc%%qpuger st.as
Appar at us accordisigably tipcihides aspecblofralheyi noént USARTI ndntgesage

plurality of serveL RELLse3dRPLEAnLSeL0RNCSt 5ABsLP SREVEHiILOOM €68 and a
plurality of user ports adapted for connection to iInput devices, together

with a swtch meTresepbcthoelypessshRitR ng Npssr peRferabidd sefacdt P8ets so
that inputs10 intde¥hes prdiRaksr SUPPhiesktifteadl UGEEh PRLlLybYoran ubeput

device connected thereto can be conveyed to an, as ocj ated server
port and to a F¥¥er cdifect¥ittd Bi¥h %r’ prtude a heleafg"pa?%?us
further incl udemtroodepreragoit i and,deforeeanhs ooimired Wwidcddmrysea ports.
command codes IFHAGH SFGhal SEUSRI | A RETLHE ulor “Bbr t3f anh™t 0“Bebvi de a
code out put i ncinteinfgceogeodassorepriddentialy caugiel Eerransdor codBsisand
address  g§la [Gpieeebhng;d Nedegtll vs8! {fit UsgbnPaldeLalintbgatbe 20
i nput signals in I ch the command “code was detected. Mdst preferably, the
code recogniti AFAFEFISEOEs CaR esSend sie] datag repReseRting & iCHMa8dcA°88 wit hin
the switch itsald. theThesntsOMMBPKhRdRS MY aPes§entnad Ofthe control
processor can identify the particular 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
contrel processor, the contrcl 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 a 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 dataz depending
30 upon the identity of the user port. For example, where
the command data indicates that the wuser port which
originated the command should be connected tc the helper
computer, the supervisory computer system can establish
the appropriate connection of the helper computer to the
35 correct user port.



with the input data, in the sane data stream to the 25 central

| ocation. There is no need for a separate set of conductors to carry the
comand dat %voym—%b@ command codes nmay include the hel per codes and action
codes as di scussed above in connection with other aspectsP6T/GBA#I32Yventi on,
and the system may al so i nclude devices such 30 as a supervisory
conmputer systemfor controlling the switch in response to the command

codes. The ability of ybe SyRIQRO aapgeal §r WD Otlvéndliloh pReREAESat i on
lines to the user locations for interchange of the conmand codes sinplifies

const ruct i onm@thodsopfi AREEI N R UEPLOWE PhsTSTVeH i IPPRESFedttBd cost .

- 8- WO 99/2222Q4ality of user locations which includes tH€TBGBBB/O3214

The one or nore cod . reco i on_devi,ces de |rabI inclu ality of
user interfal& pFSE 19, s"g’é’éf%h ¥rhedfed? to asuﬁiéfafnnc? %f‘ghg og[é or nore

of the user pmnmnd detiets pfmsiverixiput, desdiclesuszpr Bser ilptetfaune ppocessor .
| associaled, ! Al ModloSr Aide centHl] 1MRRIMNERNnCLU' LARL | nC] Ude

at least onecontrol processor control processor, a control
dat a channel fmnaﬁtwemglausemoisthen%leﬁrratrﬂderféﬁ@ m@éwsdﬁ‘@thﬁﬂ?h such

control procesfies Hhe 3Pep d:pHBSEéé&fhgIéomaaﬁan%@essoattwe each

user I nterface processor can send code data representing a command code to

the control contFe@dsshrcatdmms.,soforandingcthe o FPFGRNR, (S’@é’§§ort‘2:aﬁ i dentify
the parigcul ¥u 1sbﬂyeesa§@té¥om&dm@| Ehe SEpUt gdteh fremmemed code
dat a. For exanpl e, ontr ol ocessor can be con e ed to the
associ at ed us‘bﬁeq n]t%‘f?féé’é’sprtg’cré’é’g r& tsr’ﬁld%é‘h 52 19 of vI"8FBn© Epl ex
control data demier seompwiereaclandserctuating the switch in response
to some or all of the command codes to change
connections between the server computers and the devices
15 at the user locations. Here again, because the command
codes are detected at the central location where data
from several user location is concentrated, there is no
need for separate command data lines.
In a particularly preferred arrangement, the
20 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-



I nterface processor sends any command codes in a predetermned tinmed sl ot
of the multiplexed transm ssion 20 schene. The control processor
appends addr esgodghse © €ach command code based upon the identity of the
user interface processor. Where there is nore than Sﬁgjcgé%f?’?‘él
processor, the control processor may assign part of the address data based
on the identity of the control 25 processor itself. Thus, the address

dat a acconpanyigigr@agksckepridn crdepdaprawaygsesenti ng a command code
identifies the particul ar user port where the conpand code \fqaes.gg%ect ed.
This all ows the supervi sBE§UEBNPut &f sPstERGAERTEh PFYacfBh“The? conmand

dat a dependi ng a¥baratugonstliein denrt ielpoaimdrite afsehepbntentifor. exanpl e,
where the conmmand data indicates,that the or t,.\whi i gin t he
FREFE "The hbi by Lonper rHeSBREl) O18¢

command shoul d be connec nputer, € supervi sory
conput er syst em Xarstesttabbi shcerteiapprammpicaestsonedct i ©e of apRaratiper

conputer to the : r user port. -9- WD 922294
PCT/ GB9S/ 03214 %ﬁ}fme{:e u?%’hgg&ésp'ect of the invention provides nethods of

operating a plurality of Esehve¥ co¥gresr 3+ ofir a pl ubal 7t 28t Bsé® | dcations

whi ch includes ¢harsdeps 9fgsaRtidi¢ | NPty datja 1Bt Aaeltd Stad@amish@ng with
5 command codes frominput devices at user locations to user ports at

one or nore cerf9RRONESESt PENEhGURRRATASNE FeRIRIES dPaFi9sets is

concentraggd. The net hedghbet her iisnchudespridenthepof dfet @ct sageewnmand
codes at the central |ocations, forwardi n%mtaggag(?mmnd codes ta

0
super vi sory conPtRRF2Y {588ar8i RYS ( ECI5A5u ot TFEATEER ngté%?ons

t hrough a sw t cépparatws dn Fbge. df-&.he
Figure 10 is a diagrammatic view depicting a
system in accordance with a further embodiment of the
15 invention.
MODES FOR CARRYING OUT THE INVENTION
A system in accordance with one embodiment of
the invention includes a plurality of computers 20
referred to herein as servers. Although only a few
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, modemnms, and the like for
connecting the server computers or devices outside of
the system, Each computer 20 includes a conventional
VGA video output connection 22 (Fig. 3), keyboard
35 connection 24 and mouse connection 26. The computer is

arranged in the conventional manner to receive keyboard
~11-



server conputers; and actuating the switch in response to sone or all of

t he command codes to change connecti ons between the server conputers and

t he devices 15 at the user |locations. Here again, because the command
codes are YMRP¥RRYJ at the central |ocation where data frBEFEBIER4 user

| ocation is concentrated, there is no need for separate command data |ines.
In a particularly preferred arrangenent, the 20 connections between the
central location or |ocations and the user |ocations can be nade through
ei ght conducirgrs: scotistaualt | erpndutdent VB4t aod pailss ftor pmd/idgr esameand bl ue
video signal g, g ANddes1PRibndls CROdueber sxbip1 Ol - dL4meld iflen

conmruni cat i on “of 1 nput 25 srgnal s and comman ata fromthe input

devi ces at t¢rntRedr ket pkatent PAI indéseten ddghtev&icge GARSa ¥CkAf or

exanpl e, forpgdy OhbERy £41ar dekBli Stidck OflalnB8 USE! thRt exé@ssardlevi ces.
These eight _conductors can be connected, Tor exanple, wth standard

ei ght posit i SHBRELLY cothRcCOPBYUEREN 38 BRI epRofERYTE Bt ors and
conventi onal inputsg adf tbenéyiam ued Bad coopuseid neibweekscodthwesle  and
other objects fek?tur S eandaagvagtg eéi&fx t@g isnvegtion __\LMIIII be nore.
readily 35 SiGIES FREHD TR 38T FSRPGEEET  pt TBRSReFOPBFTH M ow, t aken
i n conjunctiare wathandexd atw othpanygonyent bonalgsmani€r, noxMaXIAP 2@sked

PCT] GBIS] 0324 BRI TandaPh Ryt Ads THRADRAVEES Fiugit evéal Sogegliagranmat i c

vi ew depi cting apparatus.used I n one enbodi ment of t i nvention. Figure 2
i s a f &Pt hercennaftd®Pid2c 15] apranged to provide video output in the

VGA format accepted by conventional monitors. The VGA

format includes separate analog RGB (red, green, blue)

color signals, each of 0.7 volts peak to peak with

separate horizontal and vertical synchronization signals

15 on different signal lines. The synchronization signal

polarity differs depending on the screen resolution. In

ordinary use of a personal computer, connections 22, 24

and 26 are connected to a monitor, keyboard, and mouse,

respectively, in the immediate vicinity of the computer,

20 typically within about a meter or less. The signals

provided at these ports, and particularly the VGA video

signal are not well suited to long distance
transmission.

Each server computer 20 is connected to a

25 device 2B referred to herein as a transmitter. Each

transmitter is located in close proximity to the

assocj.ated 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_



5 Il lustrating certain conponents of the apparatus depicted in
Fig. 1. Each of Figures 3, 4, 5, 6, 7 and 8 is a further di agrammatic

Vi ew |IIustrat|n addi tional components of the apparatus de din
Fig. 1. 10 nizio4 Figure 9 is a representation O?CT"PQ§#§

di spl ay used |n_one program enpl oyed in operation of the apparatus in Figs.
1-8. Figure 10 is a diagrammatic view depicting a systemin accordance with

a further enbodi ne t d nv 0 S PR GRGYUNe: shHe THE
| NVENTI ON A sy§?en£%ﬂ£%%cord%nce mntﬁﬁgﬁt gﬁ%’ I ment of tgf knventlon

i ncl udes a pl urtatanspissiepnpubersceD Qﬁﬁ?ﬁ%ﬁu?QFHrﬁePéanﬁ po¥R 10
Al'though only afew0 oferiRih CRIYBEEELS 3Qmaéﬁc:¢eplamtaadabmthgdeﬂ it

shoul d be appreci ated that a typical s stenlt ud ens or
even hundreds thf txadepark L T¥ans%%5 ﬁ% éonQ& udggéall of

the ilnterggl cocsmomgfwrmmalﬂamfsoumdltedaxpagwmaanmﬁp@me@C@sUSAor
exanpl e central pr SSi un y agenfgvi as

di sk drives and™®f1 offt hgfg' ggént§%35e33$8$ ci%%gctlﬁggthgggegﬁgﬁents
with one anotheTraﬂgmrﬂtarnhetmaﬂeel&wnmdﬁp chnthbieminercigowtt P ad¢ be of

any conventi onal SO | f 0 uters
may i ncl ude opt?oﬂ%ﬁ d%ﬁ%gﬁgnyé§guéﬁ aéﬁdoueEuEnnuéﬁ€E%%%§£§% CgFgggp

nmodens, and elémantd|dqyperab¢ tomavertgearb Qbrthe &shp HELR 8Rddevi ces

out si de ofysthe § lor E@g ngggp%erthgo ilInidgs @Acogi@{gll otvato VEA vi deo
out put connectlon eyhoard 35 connect i 24 .and n&
e

connection 26. Hﬁérc Qwﬁﬁuqsﬁ%ﬂQQéﬁgéévFﬂgtﬂ%P?iﬁRﬁyﬂq T

recei ve keyboargdatdl-of video signals representing each color is
provided at the output of one output amplifier 32. The
video conditioning circuit also serves to impress the
15 horizontal synchronization signal onto the pair of
output signals representing the red video signal. A
combined horizontal and vertical synchronization signal
is applied on the pair of outputs representing the green
video signal, whereas a signal representing the polarity
20 of the original VGA synchronization signal is combined
with the pair of signals representing the blue video
component. Transmitter 28 also includes a microprocessor
32 connected to the keyboard and mouse connection 24 and
26 of the computer. The microprocessor is connected to
25 an outgoing serial data connection 34 and incoming
serial data connection 36 which provide a duplex serial
data communication link. The microprocessor combines
control signals sent by the computer through the
keyboard and mouse connections 24 and 26 into an
30 outgoing 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-



WD 99sn2294 PCT/ GB98103214 i nputs

t hrough connection 24 and also to provide sone keyboard control signals as,
for exanple, signals which control the status of indicator |lights for caps
| ock, nunbe’ q93’g%?9%1nd scrol |l lock lanmps on the keyboard. BCT/GBBaisarly,
the conputer is arranged to receive nouse inputs at connection 26 and to
send nouse control signals through the sane connection. These connections
are arranged in the gony. ntlonal manner, nornmally used S ard
keyboards afii® fPRR ‘P SXREE Qﬁﬁ[ﬁﬁ§1%6°ns anﬁeéFm%dgﬁg %gggrranged
to provide vtdEephmnqnnypenJBh&,VEﬂ‘$memuina&6999eﬂ by conventi onal

noni t ors. The VGA format includes separate anal og RGB (red green, blue)
color signals, e Deak t o pe DAl 9 zontal and
vertical syngs ﬁ' RGE - j - B.  The
synchroni zat . g © cerr|resol ution.-
In ordinary connuter ions 22, 24 and 26 are
connected tol 2 nDnit)Redkeyﬁaardfﬁhn@ volite, prespectively, in the i medi ate

vicinity of Hre—eompitetr-2f émnﬁﬂggggiggtggg?about—a—neter—rr | ess.
The signals provided]at fRese ports. an particularly the VGA vijdeo signal
are  not el | suﬁtean Vi@e°‘1éﬁ§ 2 HbétQNEﬂPtransnission Fach server

conmputer 20 cormet o s 1 erred—tofrerern as a
transmtter. ;? Each trt;g‘ﬁgfrlnt1.Edl?C?i+ s(;?gt g N %E%se proximty tg the

associ at ed cpéput er, Cyprsatl9enﬁaﬂnmuh§lnéearre¢e1vﬁa conput er.
Transm tt er s;=28—may TR H0Us Wt AL ST DEYIEEL s IR E —qr el se may
be housed in ; seoardLghSO .H&%ha HE?O %8 g %t_ ALransnft e?% connect ed
to server copputers iBlugevideedt atampasiitei pyl@rl@uch? geg&sarep

5 The system also includes a set of output
devices, typically monitors 40 and input devices such as
keyboards 42 and mice or other pointing devices 44.
These I/0 devices are disposed at numerous user
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 keyboard 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-



chassi s. Transmtters 28 may be conventional devices used for adapting
the VGA output fromthe conputer to a fornmat suitable for |ong-distance

transm ssi on. Each 35 transmitter is also arranged to adapt the
keyboard and MQ#92¥nnections 24 and 26 to send and recei FETRROYORH _ 10
WD 99122294 PCT/ GB98/ 03214 a f or mat

which is also suited for |ong-distance transm ssion. Devices of this
nature are well known.,in the art. deyi ' ralals avai | abl e
under the tr adé‘ﬁ&?ﬁ\égf%’éﬁe%%r‘ﬁsgﬁ?% ei?cy?ér11 oem%éég%&:c %ﬁ‘q‘?%q 5 7°0f

Far nbrough, Hamifs, tiHei t edaksmitosn ande omecedvesA, fppeher ofnchidesd || e,
New York, U3 1a1 F A}QRS AH2RSPET 68T chRGA IR 1B e airs

condi tioni ng c?ﬁgﬁfflggl%lnd{ 'set%&gf Three di f?_erent i al ?u%gut a:%tl ifiers
32. These el enoft s iopuper ate tincdonv8rt EARTR of LAV r AP ERTS arff ©10

bl ue col org si gR@nHelReliNEo | NGRIEL cHEAi i@l g idifreudtp8sl ofheutijddo signal s
havi ng opposite polarities. The pair_ of video si gngl S repres nt i each
color is provi &BGEEIPALAG T FHECHT ondS ouBFEERERPI i fPer BT S The Viteo

condi tioni Nng CidrGigisfoamaPiser vesotidedpriess the 1¥ideohocprditidning
synchroni zation, signal,, ont the_ Dpair. _ of autpu ' I EsEt i ng
the red video s‘?fﬁé’gt g[)Aogoﬁgf:ngﬁarﬁ(§’|11itzt_'()er]ft zfln(&an égr&t’?g%l §s%/§c roni zation
signal is appliveh cuttdut pdignadf asutaputsitpepr e@sanechien hed gr Begeiveko

si gnal , reas ool T i it Ye20 ofrddetarigi nal
VGA sync\rll\?gni za‘lt‘?o%“m gn%l Eﬁé?@&; [ ﬂgﬁ}:%(ﬁ{%ﬁgrpa‘i r S?ngi nal s
representing tHeeyoaadviigputcdnpbnddt anfy snsrauseerinmyita 5K R udERe a

m croprocessor ﬁ%q;%%@e&&e@:tpstbfsdﬁeam&e@www Si¥ 688 i oy 268 and 26
of the computer. € m croprocessor is connected to ,
which serve as the serial 1input and serial output

respectively of the receiver. The microprocessor is
15 arranged to accept keyboard input data from a standard
keyboard 42 and mouse input data such as movement and
button 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 connecfed 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 in 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
-15~



25 an outgoing serial data connection 34 and incomng serial data
connection 36 which provide a duplex serial data communication |ink. The
m croprocessor ‘conbi nes control signals sent by the conputer through the
keyboar d -aMP ¥3e&¢ connections 24 and 26 into an 30 OBETHEBWP32M4er i al
data streamprovided on this duplex |ink. The m croprocessor is
arranged to extract keyboard and nouse data from an i ncom ng data stream

on the same dup! gxadnk Andake "Qute 10 JNERELAO Lol didp Lhe keyboard and

nouse ports and ree gal rs of anal og col or
si gnal s froAegapiehi eppneotethddinectlet wd Hahe akeyhprEdi olSUS2 3RE 36 - 13-

-WO  t22294p0nitor. The same type of connection calTheBIEdB2t4 are
connected at eight pin positions .in a standard RJ45 tel ephone- %ége j ack, as
d

shown in Ta@F‘é’VFdela paft ORdS iTRESTIARR; 2FD| FEARLS REGSTF + HS, 2

volts Bp 3output oBurg eabmpxeu:e:al isukbi pleexdsspichyed at thé& eeersi deo - CS,
2 volts p-p.5

vol ts_p- . Curgent seri al
mul ti pl ex r $OERYECR Ble® mgg qf\flo g(%h-e conpost eglﬁo aiPf atl% Ests p-p 8
Bl ue vi deo hotongesiter,pohamdanito? voan s be pcénnected to thél'hé!GAsystem
also 1ncl udeipud ofelncdfrocibant . @evwaeﬁ%mhga'kgy,baapat%saﬂg and i nput

devi ces such ke boar m ce or oi nt devi ces 44. These
| / O devi ces Hmuéedl‘lélpé@é!d Qﬁ RuRiesys TSersYsSeny |ﬁ§k¥§h&6 incingaghaonly a few

user Ifpati QR +4R e 1Pigs veRhat €J ith Fhdditilon té theulrdedearpreci ated

that a typical system may include tens or even hyndreds of user
transmitters and receivers. Switch 70 includes a set of

server interface chassis 72 and a set of user interface
chassis 74. Here again, only a few of these components
are shown in the drawings for clarity of illustration;
15 typically, a large number of server interface chassis
and d large nﬁmber of user interface chassis are
provided. Each server interface chassis 72 includes a
backplane 76 with a 64-channel video bus 76a providing
connections for 64 red, dgreen and blue video signals,
20 i.e., 192 individual color signals arranged in triplets.
Each backplane 76 also includes a data bus 76b with
connections for four bi-directional time division
multiplexed ("TDM") data channels. These data channels
are operated with sixteen time slots per channel in each
25 direction, 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 1lines (not shown) for powering
the various cards held by chassis 72, as well as slot
30 address pins (not shown) which interact wit'h each card
in the chassis, to designate a unique card address for

each card.
Bach 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-~



| ocati ons. Typically, wuser locations 46 are di spersed as, for exanple,
t hroughout a building. The set of input and output devices di sposed at each

user |ocation arranged i n groups. Each group nm 4
group, i ncor—p&l'(g?gizgzéma single nmonitor 40, a single keyboar ?%@%’E’#g single

nmouse or other pointing device 44, or else may be a partial group omtting
one or nore of these devices. Typ| cally, at least one full group is
provi ded 20 7@&: eacbugBen lconatébndata Fesnrescariphe 90userBachctfi Ghe46A has

only 2 single LUl or uper BhE! can dioarnciQhal | Q0x08 Nasu S Lyld siaup and

three parti al éach Such parti roup ding on a nmoni tor 40.
Each group of |qtplsterand/ @np@ﬁtmﬂt&jeﬂﬂrc@i |W§l§§s%l§at‘é‘bev&9( hShaP"Q’S in

protocol conveiter g refgrrnad gé}vegerlgbgt ggrtg 10) eggévgdsm{é:@@e&&,o
Receiver 48 ha an RJ45 | ack 14- /2 294

PCT/ GB9&103214 té@nﬁé&ﬁ“@nsc%‘ﬁtcé%énélang’ft otEW“EGﬁﬁéﬁt nstE3¥ -t He 5 ack of
the transm ttermgachhesf eeRbV@eridit fle\butnqddidgs gb fiereahnad:tempub a
anplifiers 54 connected to the pairs of, 50. . The I nput
anplifiers are SPEVeTcoREtt e‘d’tteG%écﬁl o‘"e]or F?bn Vﬁb" A r &‘ﬁf:?ui%s. rl’m])'he
video conditi ojiRGopgbtessdr hAd &ﬁ.da@gedndimoﬂmtgermchteyt r arB3ay mat i on
provided by the video d|t| ni C|rc A t gansni Lt and to
provi de a st andf*y VR B ﬁ sf9 altp‘gt 235 gu C? g%ﬁ%e |(é)% %‘g‘.v%RZ{:el ver
10 48 fart hemiiguel Lm&elsemscmphmes‘h@r chsﬂsxﬁ)n?ﬂact ethesy atheyPReyd i nput

Jack 62 and a npusg,d NpiLed aEkr@dvg Thee The! AREAGEERN SIS SR COIACL ed TO

two pins 66 an serve as the serial 1nput and serial out put
respectivel y ofaddressesei kei6; Theheser oy oddgsosergnd card are

addresses 17-32, and so on. The video conditioning
circuit is adapted to convert each of the differential
15 analog color signal pairs (red, green and blue) to a
corresponding single signal, and to compensate for line
losses and delays in the analog circuitry conveying the
signal to the port. The microprocessor included in each
server port interface circuit 82 is arranged to convert
20 between serial and TDM data formats. The analog video
signals of all sixteen interface circuits 82 are
connected through a buffer and selective enabling
circuit 83 to a sixteen 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 90 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 tc the connector 84 and
~17-



15 arranged to accept keyboard input data froma standard keyboard 42
and nouse input data such as novenent and button click data froma standard
nouse 44 aq'g 5%2 ovi de such data in a serial foermat on the duplex

communi cat i OR provi ded by connections 66 and 68. 20 PCT/GH{¥03214

m croprocessor is also arranged to accept keyboard and nouse control data
on the duplex comunication |ink and send such control data to keyboard 42

and nmouse 44,onthe dLatnl esa@fpldie NERRIoV athabhelBY 16a idtRilld aalmatia t hose

used in the well known and conmercially avail able 25 . Fr eeDe
(trademark) © ét alt tings. thg‘°w§n‘§?¥'-kﬁgﬁn cﬁPBSBE%‘Rns;%St Zcﬁe a jack 38
of a particWadkpleput &f cathdse corigeot edchaanehe | abiicb0 efrea metei ver 48

usi ng w ring_having Jfqur | S paLrs§; I o £X , du.ah- e Wring
of the typegcco(flrﬁ%:rtf'lgf/1 (r)ceof egr%d&?e% cg% eg(l)%b)sééosg ggg%g c{agbv%g pecg{%di ng over
tens or5of mEtkmeducgpnodbeyonrthea dackpdane. 200 neters. When the .

transmtter and recei ¥gb 3LEvEPMBEAGdeN chRhS 7680 A8 het NEndiBRIeLAN
operate the conputer using the group of |/O devices connected to the

recei ver 48.a OFeR&ipdaxof CiFeuity edesk 3Bhe mWILIRdEXs FiEFlPard® to the

user; the usgindedtddt €6 aGheM pPodd¥sdxONPHt &adhn sEbshant igtéytddee sanme way
as he or -15-, WO 9922294

PCT/ GB981032 SHe S oBfd iTCer BESCSAIN alBoMinferoht s $PE#EF29%cati on
connected di¢eedditd 082 heapeyboar derimlseaand tmanistndttedhentanetite/pe of

where the s Borb e, enSo ther aind Xq sy igleh bEELAEE o f2" AECP ©
| ocati on, butultipiteX radmaulis dsearzengedt toosandobhésdabe depturefl a
moni tor can pg conpected {1 9,d hge¥&A1 signals passing through the
interface circuits in time division multiplex format ,in
15 a single bi-directional TDM channel with 16 bi-
directional TDM slots, through connection 88, such that
the data from each server port 80 is 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 is connected to sixteen of the sixty-four video

channels on the backplane. Thus, each port 80 is
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
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out put of the receiver 48, whereas the keyboard 42 and nouse 44 may be
omtted. The system further includes a 10 swwtch 70 (Figs 1 and 2) in

addition to tRgéymgapesk transmtters and receivers. S‘N‘t%&‘?césg)a&&'?es a .

set of server-interface chassis 72 and a set of user interfiace chassis 74.
Here again, only a few of these conponents are shown in the draw ngs for
clarity of illustration; 15 typically, a |large nunber of server

i nterface chas@Pdrasd &/| &F gecyRifisetooftthased 7tht eider echammsedi ofakpas

provided.  Eagipsghyefo itHeenfrapermnanivits of2ThCaMde s ranhatkphewe 76 with a
64- channel video bus 76a_ providing ¢connections for 64 red, green and bl ue

vi deo signals, 20 i . ach] S2IVAR; IRERES2C0IBF Is 17 §nAPELRR T afdrdes
triplets. Eachahacdgpanseon6 cohaectied udes a T ackpensith Weddhaxipact i ons
for four o bidir L on ine, divi.siop nmultpplexed ("TDM') dat.a channels.
These dat & chaﬁ:ﬁgﬁéégr 2{’%% Foitkd Rﬁptlﬁcggﬁ‘? ee?lkti € sl %°“Hé{9 cHAMR& in
each 25 di r edghahs and hkdsce calrgidat a DM cdataaccoamedat snddidding
di recti onal a chan : e ckpl ane further ,includ a
control data sg?l%al 1%prsﬂ)%ggkécﬁjh%n%acﬁgﬁa%#%rtﬁsér lglarfgleiﬁae;b%oﬁ% % i nes
(not shown) forFcpasetion) t8fe var Rsusdisewssdrke| defpwehathe s exhammsionel | as

slot 30  addugffiept{én (RAt ﬁ@owkdwcphchg}ls&@ct dif £ ﬁ&%h ﬁgeacfv%ri n the
chassis, to desi gnate a uni que card address for eaéah g:ara. Each server
i nt er f acet&hasdPEeysaeRChassis £BtP ke \arstem:er Theevidee ssimBaksuired

therein. Each 3&pansS&f Wnnedtebhas? L@ d1kayar&pdiaedi .t o accept and send
cont ol signal s and statys,! nlocuet{on o Sontrel bus,- 16, N 00/ 22294
PCT/ GB98103214
up to 16 matrix cards 94. Each matrix card 94 includes
an analog switching circuit 96; a digital switching
15 circuit 98 and a controller 100. Controller 100 may
include one or more microprocessors connected through a
control port 102 to receive control signals on the
control bus 76c of backplane 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 buffer
amplifiers (not shown) are alsoc 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 1i4. The TDM connections
110, 112 and 114 are 1linked to digital crosspoint
35 controller 98.

-19-



76¢ through a control data connection 90. Each of the server interface
cards i ncl udes sixt een RJ45 type jacks or server input ports 80, of which

onIy one i 4n Fig. 5. -In use server input ports ected to
t he ou pu connectors 38 of transmtters 28 (Fig. cﬁ@gﬁﬁg t he

server I nput ports-80 is connected to a server port interface circuit 82,
whi ch includes a m croprocessor and vi.deo Qondltlggi%%gcrrc Each

server port 80, and tFee a3R3t9%t ¥ GG &5 Ay lncgﬁfjﬁug addr ess
Wi thin the easadfs chbdsspoliHs, st:lileClp)mq sdenidde fudtstas arwentd—foarat

I ntra-chassi rve t addr t t o] d are at
addr esses &832,6 %%’gféoc%ﬁgssgﬁ c%ilgb é(;‘gisn|13 Calgon?§6§c§rgg‘|p%%%s adapt ed
to convert eaomecstethg&odbhatkpbane atorllfﬁCtOIarﬂél&)gﬁnﬂ)lltﬁVmggr%tm@ﬁr s (red,

reen d bI a rr ongli n sate for
g %} %gg £8 eﬁeg %ﬁgflﬂe§é We Sk a8EndOSOMAYES

l'ine Iosses a ys In og_circuitry conveying the si nal to the -

port. The nitagsshesessthth nAaddiddomaleadividenesr ot | ¥R&aTECERircuit 82

i s arranged dnfeRiBht edlh cHigine@enseihmit apendddddiat 804 okpRlthe The
anal og video signals of all sixteen_interface circuits 8@ re cqnnected

through a bLﬁqréresgﬁ&d%BFec‘flrweénaﬁlfr nGUER Y uiePESES T o eenAéhanneI RGB
vi deo backplmireheendestasséd, baldwh the tawalogs sQQﬁﬁRﬂﬁ@Cbimtﬁjtxt%en of 25

t he video channel s _76a_of_ the I Circuit _83 is also arranged to
enabl eggr di €b| §oBPEEDL tarné’ns?r?ssr nagforﬁue:ggﬁ por e%ocggn{’ﬁg ?uknect or 84
i n response dutmdntgayinesitgmalld additbs sy tof tihe @4 reideo f¢fmmraal@ont r ol
processor 87g. ol oL.+8 C tRet he
control bus hre baq{(k%ﬁané %ﬁréﬁhﬁ {:ﬁgepc%c?rst ro‘fpg‘%ttg‘dc%%nect [ on 90 of the
server int erETDJGEtYC'&MG video %awﬁltshe‘rr% $hes yidepellBRut ofPRICH O Fponent s
sel ectively yipke osifiRakwi doR ORecli @hdt¥hifgt Berdbteoidiang s 76a of

t he backpl ane so as_to connect the video from

a set of switching devices which may incorporate a pair
of I-Cube 96 Way Keyboard and Mouse Switches connected
to TDM backplane connection 110 and to the TDM output
connection 116. Circuit 98 can associate any of the 32
bi-directional slots provided by the two outgoing TDM
20 channels at output 114 with any of the sixty-four TDM
slots available on the backplane or with any of the
thirty-two TDM slots available at the input connection

112.
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 BO0X86
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
microprocessors compete for contrel 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-



35 I ndi vidual servers to the desired users. The video connection
fromeach port 80 to the connector 84 and -17- WO 99/ 22294

PCT/ GB98/ 0321@4}&;}%“0 t he backpl ane video channel s 76a cQidydegtaid
enabl ed at all tines. However, the connection to the backplane of those
vi deo channel s which are not connected to any user is disabled so as to
save power 5 and reduce noise on t e %ﬁl&? ane. The SELV.e .v' nt ace
card 78 furtherStidPudedersad tFB‘Feft Efr c ggmains pllag {2 1ﬁfex
circuit is cormaliadeso tbe pepft@ssora iagmheeikchoof the fnr&tfa@@lfci rcuits
82. The processor . in each of t terfa S ures
serial data traremtted Tmto € thePgllL{&SOBgng@mé% scoﬁe{%?rﬁe tggrru(:tlfjl-'%‘lt pl ex
circuit 86. Theaquel Mladt oifr duiet qasfdar taggdaacbisenathetabte &P ur ed

fromthe vario 'eahtﬁégf}?élsf %%ék@gtﬁéfﬁiﬂQ—bheckM@rxﬁme circuits in
tinme d|V|S|onrrut|p format ,in si ng dlregcb_:o al _TDM
channel with 16 bi- dﬁ?%t bR &l °IﬁDI\/F§?otC§r t ﬁwe(?onﬁe & such

that the data fyGr@ach S8IYe120UAra3Qels tseptodute qlakcki anbafranimy sl ot of
the. TDM transm ssi on schene. Sinjl a_rlrrg, the time Q' Vj Sj on rruI %{ég%fx circuit

86 is 20 ar rerfd s t 028 ac ARAed | nkOT di Vit®eon TP ex™
connecti on 88 ansmiunisendossal a imm:mr&imﬂ:a:rs 1L2fe aleot carinddt@dTDM

transm ssi 8n scgllter?n?g’tto a pa Zcul ak:?é: rfacg %hrC%EEdS%lQQdﬁﬁgiﬁ(&és port 80
[ W t h |

associ at ed rt
interface card a?pﬂ:ncq:rd.amaect eebotnmunheatbmriqol dmeer6acesa deever showe f ace

chassis 72 so that J e & tceel e N2RBCh: ¥EGH% SKAMECLY Rheebigéemear d
with the control data bus 76C (Fig. 2) of the backplane
through a control data port 125. Each half also

15 includes a keystroke TDM data port 128 and appropriate
interface devices (not shown) for routing TDM data
received at port 128 to the microprocessor 124. The
keystroke TDM data port is not used in those control
cards which are installed in server interface chassis.

20 Each half of the card also includes an external
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 is 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 user 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 user
-21~



78 1s conne
backpl ane.

corréspondb@ﬂ tg the intra- chassis address of that gort.

TDM dat a

cted to sixteen of the sixty-four video channels on
Thus, each port 80 is 30 coupled to the video

W% on 88 of each card 78 is connected int
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] i 1 120 disRGIsEB98h83e1diaddress 17
%ge?ﬁéfaﬁ7%% EI%e%P% At aﬁ)s bus 765 and to the 17t h. TDM sl ot

WO

of TDM dat arefianeets YebtheEaseredy vortanfecer s88s8afd 78PPUCLREFOT nel udes an
expansi on CQARECHLR 925 ofl EnEXHGMSFAN cORNeLd | @8nkectedatsi ehe buf fered

replicates

f th | d I I ' T
channel® | nclc(é)?BFﬁQlteI‘Féal%ogIngiI’%I:t i%%nZI:gqn'gﬁsaﬁig’ §gﬁzoc aeI"IeIaagssbshaat a

DM dat a

connecti on kB§strokéSdatth yrtsads b€l ahe cohierokxqantiion commeetedon can be
used to connecgpgdgitiC¥BIe§§gggeBu§01 5 interface chassis into the system

The vi deo sF&n

%Y%apan5|on connectTon 92 are al ways enabl ed. Each

server interface chasBach 7@se sbntexfagteschasstis kd smtadtcempdg@ses4. Each

matri x card, k94

15 circu

ontroller 100. Contro

nore MQropriotessare earheldbdiIIMIRNFREEScHARERSPN pRhANDET2 SIFUELE| ve
control signales ¥ WIRRORNY thids aklC shbwhagkplFage 66.for RAcimgtri x card

94 i ncl udes

a 32 channel, video_i nput connector 104 gnd.a 32 2Q

vi deo out putoicolhetttdaties - BAGR o CPBRREL GREcult 1includes Video

15

20

25

30

35

conditioning circuitry 148 and output amplifiers 150.
The video conditioning circuitry is arranged to accept
RGB video in the format provided by matrix cards 94 and
to realign the red, green and blue components with one
another based upon the synchronization signals in these
components. The video conditioning circuit is also
arranged to adjust the gains of these various components
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
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,
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
Technology, of Chandler, Arizona.
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are arranged to handl e 32 channels of RGB video signals. The matrix card
further includes a 64 channel video backpl ane connector 108 adapted to

connect the 64 channel RGB video bus 76a of the backpl ane wt P&éS
anal og sw t-cmor?éngfrcuit 96. Appropri ate buf f eF€3 P s (not
shown) are al so associated with the input connectors 108 and 104 and

with the output connector 106. The matrix card 94 further includes a
four channel TDM backpl ame pepnessdrm USR0 ofdapeedario®d chanmglé Wifh t he

data TOM 76b of Lhe fgekpLanco g khfeSalitalss6RANMIT 1pex? Mitdrehbes! ot TDM
i nput connection 1172 providing 32 TDM data slots in all; and g simlar,
dual 16 slot odfPut chbMirxfacen 1604, istharqgngechnkRctPERsVa 18, SMPCERd 114

are |inked 10 dhghhél CIASSPONUioAImultEPTEA WA SbeanlErom M 99/ 22204
PCT/ GB98/ 03214 The anal og switching circuit 96 r,na\é\ | nc| ude sg glf
% 58&poi nt

crosspoi ntS swi tBRI KAt BEY | wadss 38n288 Fetit§ryto fInRET 187 1
Vi deo Switchesshaviag ichRWhe1§0RRECk ehar@ibatkpl precesssectioe 108 and
havi ng out puts onnegted to

5 . c t.he hannel.s f _.out ect or
106, together PRFELCULRFi 82thafPaifh cln‘}eé assf°ocrlat§§I é’&t%gvgl%%tcgsﬁ%éti ng
each channel ofintepfidceoné@cioralsd asorddyed dra espepdi wgtacfaomeitheof _
output — connect,or 398 152 ¢ féﬁ;/éhgfcrhta géiugﬁéds&% What *hpat%”%'n%hléw tching

circuit 96 10 PTOFER°%onntt®  an 32 output video channels on
out put corhect epptoprivtd amjobf plie Gheyi deigme hadhelsiony ot HeB&&kpl ane

at connector lqgangﬁlig\%% aheRk.the thirty-two video channels fromthe

vi deo i nput connector Simlarly, the digital switching gi rquit
i ncl udes The user interface card includes a~ further

time division multiplex interface 162 having a
connection 164 that mates with the control lines 143 of
15 the user interface chassis 74 (Fig. 2). The processor
152 of each channel 146 is arranged to examine data
arriving on serial input 158, and to recognize
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 is
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-



15 a set of switching devices which may incorporate a pair of |-Cube 96
Way Keyboard and Mouse Switches connected to TDM backpl ane connection 110
and to the TDM out put connection 116. Circuit 98 can assoqciate any of the
32 bi - di r-ec¥? 3¥##%4s1 ot s provided by the two out goi ng TDMPEG’GB”’Wg"nneI s at
output 114 wth any of the sixty-four TDM sl ots avail abl e on the backpl ane
or with any of the thirty-two TDM sl ots avail abl e at the input connection
112. Each sercwer cbdéewhatetlvhdeyi ds7praebsedi downdesd Xneragegoibeol | er card

120. Each s%ﬁ@t rsgghegoﬁgr gr'ég&gégiegy té/\odéﬁgtp]teg%alﬁj},@l VRXFd32yhekach hal f

of the contr er card 1 ncorporates a contr desirably an 80x86

ni cropr oces$de wh ks PRLERFESSE ni BhWHr obRR sBFOEESIte 3PeChvEPFlble from

the Intel ChRehali 98. arrad§ed t¥® BécogniBeC Y GaRs Wit sl Fequeticeonnect ed
to one another so that each 033{1) nonitor the g{_ﬂat us of the other. Wien power
Alshres aft"

is first  &OPFPERCNELNI 11 | 8% 3BaPHCSRCIME SEWERer 8PFocessors
conpete for teodivadrtofat peesybéetad tmamdy sbf oReyofprielse tsemuEncespr ocessors

whi ch conpl its 3 ower.-on_seq ce W e half 112 of
the card ha '°§L3°{”ﬁ89m]§%%ian‘%evr’;‘%&ngFSE‘éé‘g%er e‘ﬁﬁ?”e%&%%%iﬁ-lgﬂ WO 99f 22294 .
PCT/ GB98/ 03214 act i veEagiherchasnehe bithemanbal ¢ackemmwiors | hadt ihas bat
continues t or, e a, t fik | f. FTeTolpN ailure or
faul t” condi leng%'hfel r?latd%gggc%\t}femﬂa:ageof ?%gbgé{r d, t\ég\ﬁi‘ﬁrhl&qct Ive f%é:lgf t akes
over, B  dfd anrangeretohaemdeither ravh kavpirokenh daten fivegéedeRyh hal f of

the card i nQaegles paoeb8sdr Orgal MaBY Ebiufiaid La%aar Langgd tmM prsaduce clock
and framngcorresponding to the intra-chassis address of the
channel 146 where the data was captured, i.e., the
intra-channel address of the processor 152 and user port
15 157 where the command code was captured.

The various server interface chassis 72 and
user interface chassis 74 are interconnected with one
another as shown in Figs. 1 and 2. The timing devices
of the various control cards on the server interface

20 chassis and user interface chassis are interconnected
with one another by timing patch cords. 160. As noted
above, the various control cards have two halves with
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
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signal s as
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Likewise, the control card 142 of each user interface
chassis 74 is programmed with a designation indicating
that the card is incorporated in a wuser interface
chassis and with a user interface chassis address
number. The matrix cards 94 in the various server
interface chassis are connected to one another patch
cords so as to form columns of matrix cards extending
across all of the server interface chassis. For
example, matrix 94A and 94B form one such column whereas
cards 94C and 94D form another column. Within each
vertically extensive column, the video input 104 of each
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
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
of the server interface chassis. Bach of the matrix

cards can configure any particular user video channel or
-25~
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interface chassis is provided with a control card 142 identical to the
control cards 120 di scussed above with reference to the server interface

ChaSSIS trol data port 125 of the control card ted to the
contr(g{@”gfg 4 bus 143 of the backpl ane, Mereask’éf’ﬁ%;% gt roke

data port 128 of the control card is connected to the keystroke data bus
145. Each user interface chassis al so acconmodates up to twenty user

interface ©&tdsslogqeitherpas a fggd throughnfeen aeghe damptidP4 Ror por at es

si xt een chammglt Cia€wiks aélﬁd ofm/\hiw@thcanl Yab¥l €He& sérta/rméln Wigl 8 for
clarity of illustrati circuit incl.ude c_6%0 condi ti oni ng

circuitry 159"REEC5Ht gﬂt tgﬁpp?ﬁ egﬁ&i’%d“at‘ﬁt"é‘ Viageh iy circuitry
i s arranged Pmtea'oaep)trelﬁ, ead¥Ghatixdeo camdt henf oonmécmraa\/paiﬁxidnlalmt rix

cards 94 and,;tQ &L Lt he, rgd., 5968 ’Eh%@ﬁjxt EI ug, cgﬁrgogggﬁ(él%gh ogne anot her.
based upon the syn ronization S|gnals I'n ese comnponen TRE vi deo
condi ti oni nFhagi reaptiicular ghassisr angBebig.o anly ust t‘bﬂi!@ gl ¥t yoftwohese

various CONMRgNtw; il cham@, YRSy @ S CeRbn t BB1ENAC oBUIRAS 15N the

vari ous conponents. Thus, the video ™ conditionin circuit restores

the tining &fFdBelcan P& CANBASFEH o0 oY hef rieke irdam neikse 7$2gnal s,

t her eby COWﬁﬂﬂaﬂid flﬁcfk@llaﬁé)’oﬂl Eﬁ9rencgérv@r SigFat £ SUORAIAIFIQN A2 . nes and
anpl it % ain_in other oneEts of the sw tch# g system The
Vi deo ndlt Tonk ﬁ?’P%ut“?n%ﬁt’a' Yi Prelde st8ed ot eSLRES 0GRBoBSy vi deo

signal as a cseinegtetinitee arypast t eheOTBMi 5YossgNEb pabwrided bar roheal s of a
user port 157 avhag te SaU° RLQ.8sSulTents a5 adicateqain fable 1, SO

above. Each c nne Fhcrudes a m CroptroCessor cORRetEF to buffer
anplifiers M4leoochasaelal andmbsarTithslots6dafined ey i the reaxgleimns t er mi nal

158 of user OhRtat 537 cardsTgfe Hl:fél%’é@cﬁs de 52 Tl'ﬁj qagh £iGhgnnel
desi rabI y is_a PIC nodel 16C622, " nade ‘croc
column of matrix cards defines user video channels 1-32

and user TDM slots 1-32; the second column defines video
channels 33-64 and user TDM slots 33-64 and so on.
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 Bach user port also has an overall address Thus, a user

port 157 having intra-chassis address IUA in the i™
-26-
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PCT/ (B98/ 03214 The processors 152 of the various channels 146 are connected
to atime division nultiplex interface 160. Interface 160 _is arranged to
recei ve a si-xt¥@8%28%nnel tine division nultiplex data streBl/FPEMBhe of 5
the matrix cards 94 and to divert signals in each of the sixteen channels
to a particular processor 152 in a particular data channel 146 associ ated
with that slot.uset echaseid6has SOaésmlJarnaeugedddnesas{:c@m gat aI¥& om(@he

processor 152 of each channel and send t data in the 10 ppropri ate
slot of the ¥t di WETEn @ mid ¢t ‘Feﬂu’l%?ea%s s¥F%h BRhthe pe’i’hg gger

interface card imedtiins a duasisher tioe., diNésibighert tijpltea-chansesface
162 having a.connection 1 hat t i th the contro 3 of 15
the user interf3ad reﬁ‘?asé?% 3749‘(#5@.002’;&9‘%%%” 8?%%%%83'0r ql’é kh% %gg'ﬁééhannel
146' i s arr&ngeddepiebenini ite thet adrawiingispng whéeh decludles j wputo 268useand to
recogni ze prese O(I;E$QQ c ankigh dat Regrf gsabl v,
processor 152 |£§g%1re€1an%e r’e%%%?ﬁ gqgjeﬁ 3‘8 ste? ggﬁam&ﬁe attentlon
sequence such asntemfdgsy ghassizodd®=330-alt %Erféakoandthe tygeg  Fideo

presel ect ed nu"@ﬁém@él§hﬁ§cﬁ‘c&§§ FiM | DY e nle@RbEORoSRAUERGRpAE A
command dat a. For exanple, the processor may be arranged to treat t he

key press appeaPPH§ NaveAPatdy oxpratlt peldrsss’ RRLESPPBAIRGqUIEhcEPSs the

command dajpa. ER&HndY OHeRBEF Ja‘i% | S16% I d@edr] 0 iStd.i,p the edMmeidesode
(attention sequence and commgnd data) oui of the dat atggf %etggr\{\l/gggi ng

the data qfﬁpn§¥“§ﬁq uﬁ%ﬁ TDM ¢lt, are connec

port having overall address OUA=n. .
Similarly, each of the server ports 80 has an
overall server port address OSA based on the intra-
15 chassis server port address ISA . That is, for a server

th

port in the i server interface chassis, OSA=ISA +

(z x (i-1)) where 2 is the maximum number of server
interface ports per server interface chassis. For
example, in the system shown in 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, the matrix cards can connect the
video outputs in any user output port 157 to the wvideo
30 inputs of any server port 80. Such a connection can be
specified completely simply by designating whether the
connection is 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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processor 152 diverts the command data to interface 162. 30 As di scussed
in greater detail below, the data arriving at each processor 152 on the
serial input line 158 is raw scan code data encoded by the keyboard itself.
Keyboar d -s®W%@%34s for standard keyboards are widely knBRHGBH®BHE art and

are avail able in standard keyboard 35 techni cal reference manual s. For
exanpl e, using a PS/ 2 keyboard, each key press generates a particular
keyboard -23- WO othe229ystem further includes a supervisory

PCT1GB98/ 03 e r d d GepRfakes the
sanme scan cc%&él{l %?ggeggge% a dérfa%‘l&?)é‘ﬁibg F g?%glg:%) Qam&}ﬂk-éﬁﬂt he ke;rl/:afrs

rel eased. 2PQ OQQKPEN@REESE#13§9 %ﬁmﬂﬁﬁﬁ¥%ﬂﬁﬂﬁuﬁn¢s°%?rSﬁgéﬂrﬁo

recogni ze th@xﬂi@isﬁt@ﬁﬁoﬁemﬁ 2o4c;orr1&&pqréi1prw: tdbm‘iﬂdt—eht&ealozas an
attentlin se uenc q'tldl vert a reseéggte unber _of kle% ress
sequencds f @M% rrft &Rt | GARY t%ife‘“n “fﬁ\rlﬂ i REBFFERRM M 62 Each

channel 146 sfelpdlraaeh mut&'é had:.satmtquéra:ddrt&&s wiwibeh tdomtadedssi s.
The TDNIlntergg% e30 200|s a&&gngg %ég sel) B%% ramlggmfﬁ éﬂ&(ﬁi%%a di vert ed

by each proces 52" as’ comand Ina corresponding to the
i ntra- chassicompddegss ofande clsaabeh 146cantaod thecdrapatm captered, i.e

the intra-chapaslopddeess eb UAS MRAFRSON 52 80aYSeralOladhdrk 157

where the conman e was capture vari ous server I nterface chassis
72 andlQser 404 @repaéfétéhﬁ%%mstfﬁ Sewietqhntwr-coﬁﬁée*;élalw ttheferdeysher as

shown in Fi gsomphtakd Eun URGet | 4 NpAALHBES sPhtbMOwBER OUS ¥edingl cards on

the server interface chassis and user i1 nterface chassis are
i nt erconnect’éﬂ:e\ﬁrﬁﬁegngl’éhof“h@zPCB} B8R nBehiRth WS gBLcrosRitRyt ed
Windows NT Server, version 4.0 or higher. All the

various computers desirably are part of a single
15 Windows NT domain. Each helper computer 202 is also
connected to a server input port 80 of switch 70 through
a transmitter 28 in exactly the same way as server
computers 20. The switch control computer is equipped
with a server control serial interface 208 connected to
20 the server interface chassis serial 1line 172. The
switch control computer 200 is also provided with
individual serial interfaces 210 connected to the
individual serial communications lines 174 associated
with the contreol cards of user interface chassis 74. As
25 further discussed below, the switch 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
-28-



above, the various control

hal f .

on each card-VR

_The interconnections between the various control cards conne
cl ock on each card 25 in one set of clocks ("clock A") and an tgér cl ock
| o

%22 arate set ("clock B'). Wthin each S&{/CBY

set by internal junpers to be a master and the other clocks are slav

this mas
30 th

vari ous

comon cl ogk,
PCT/ GB98/ 03214

circuits

of the control
t o one anot her

ter.

The cards all use one clock set and ignore the other

cards have two hal ves with one clock in each

ct one

ck is
ed to
unl ess

e firdguchsat sygrem. is MHCIrospEER SQyrRgmyerar ¥egsdant &- priviitde

synchroni zati onpef tBSo¥PLEQYS EhitBEp L 3d SivARagulkt i Pl ephe SispRal Serwdy the
chassi s. St at ed_anot her wa of the transm ssi on, and

. , all ,
reception ti meP™RYLGeratd® WY h @F\Eu?/t&i/‘i‘et?us@f?% LARINA9Y) ¢ ARMRHIHu
time divisionintelrifhpkextiongthe cgt®sase . ar e Daget canl tibe r eheeetenda a

Swgltélh ?E:Eki]-?DMo rsﬁjiaggg‘l"%% Zgg‘fsé p‘%a;\ 2O§>-@Cr ec Z&?/%g ? gi)&tﬁn deti%od by

on

Soonkecivitpssi $inks. The TR8422atsbrsal @dmimmnstadtiom

s 35

ports

pg%warsngagea N $ NS YeREm! DLEIL AGS GRS Ifn;tﬁl erzgangf&éwect ed

as to provide a conmbn server

172. The RS4A2Niddr i@ upert éngerfarth vbieh ofaehkitates | genaxdtigoerof

interface chassing 74hAi@u3aRNSRLednRTisSARRN Admmdsas iudkar fhAgs s&d al line
174. The control card 120 in each server interface chassis is prog

10 wi t}0 a d@&TEASEEer 9idrbaseng tTRe SHitehr Fonsrplr (copPUEeserer

interface chassisywitahhgertbam PBed AinsA AISNin ProghkamewhiEhagst ferns and

chassi s address desi, natkg% t he ga t'cular,éffver i nterface
S 14356188 h PG

Li kewi™8 Y350t PR at4

with a
chassi s.
15
20
25
30
35

8 i nt By cRrogran

consists of various modules each of which are
responsible for their own tasks. For instance, one
module listens on the communications ports 210 connected
to the user interface cards. The program may use multi-
threading; one thread may be maintained for each user
location. When an incoming command from a user location
is detected, it is handed to the relevant thread which
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 oxr "ODBC"
link to the database and these are managed by other
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
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
80 on the server interface chassis. The database
further includes information about particular user

locations or work areas 46, such as the number of
~20-~
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15 chassis 74 is progranmed with a designation indicating that the card
I's incorporated in a user interface chassis and with a user interface
chassi s address nunber. The matrix cards 94 in the various server

i nterface. HA8%323%3re connected to one another patch 20 PCTR¥®2y as to
formcolums of matrix cards extending across all of +the server

I nterface chassis. For exanple, matrix 94A and 94B form one such col um
wher eas car de:c24Ceand494&x f each anmththdocatlionm. whetilldhittheegtouperofi cal | y

extensi ve ¢ Vi ‘;&l}] o) c S
connect ed tgﬂ/ﬁge\xl %8 8%?8#9?%% hlé ‘%gx%h%; %cré&g;ae?d)% n tuhglscol um.
Li kewi se, timpulyi degiicest |S(91ﬁél aFDMeybaand| 42n[§mis mpugeofd ddactpitr i x card
N the col UyiteQOrRe odi i)y endiQR Pa; 13¢ GothNGaiexh uegher

matrix _card col umn. i nt er connecti ons
bet ween®t he Fé%td§dﬁﬁe?ﬁef%ﬁﬂﬁ? FREELBRBv de th| rty-two user video

channel s  extendi ng Tﬁét i cz:lﬁﬁayaaaer os&eﬁiialﬂfy t hgugehyer iiMeinidaee chassis
and 32 user ’31'?0 g r ctional g\‘/l n| catio (]i:%vo cha neI s, each
16 slots) al ﬁaf‘ngaé’ 0sT Gt 1 28 °rl%ﬁ t H&8erer “'At 1%° ceg‘ chassis.
Each of the swilr ias aamdercameprﬂlwswcmﬁyapdr tetal defimsigrg \aaesschannel or
- 25- 9 P 98/ 03214
data sl ot elﬁga‘r?e%‘%%agt% %:ch Jfaorugﬁeﬁ%rnsnlzﬁe |fr?5uteaf(514 o?ext-hatc-li[nagtérl X card,
i n whi &6 casiaattm@adhmnpromqmdmmtmweduné hést of gprwtimular card in

the col um. Altginat Lyehdri RACN BB rdacifadegan C‘A’l@%‘fﬁa@l@ﬂ*' G ar
vi deo channel to a video channel on the backplane of that particular

chassis.  TRAKLtIoNR1dY,t RECRhUPEY- PMRY fSerdsfided @Sahfdidgingvit®ed by each

colum of neddd Xor more user groups, whereas each server may be

defined as belonging to one or more server groups, and

15 rights may be allocated on a group-wide basis. The

database may also include a temporary list defining a
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. B) 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 in a particular slot of +the TDM

transmission from the particular card associated with

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

processor which trapped the helper code was the
-30-



cards can be connected to any of the video channels 76a on the backpl ane of
any of server interface chassis 72. 10 In the sane manner, any of the
user TDM sl ots can be connected to any of the TDM sl ots 76b provided on the
backpl ane of 3R er interface chassis. The user vi ded’(fc?'YFa‘??F/&’fzé" and
user TDM sl ots defined by the colums of matrix cards are arranged in
order. Thus, the first 15 colum of matrix cards defines user video
channel s 1-32 arwbasssorTONstbeshas3an fheradvesd scaddarsdefPAestifdeo

channel s 33-64 gnd us ﬁairDMe%!tOt&é’f%' 6¢n ”qceﬁ/%tQBkeAtbx}shelﬁ’S’t @M Phe €aCh
0. cha t hi

colum, the thirty- user video, nnels a rty-two user TDM sl ots
are 20 spl i tSoMtek wergattis, (Bagh 2hcPhidbhey vssa cerarfareyri@dsthannel s

and sixteen bi-girecippd uses IPMhShsionFasiiqpely iideaennesd editw one
user interface card 144. Each of the _sjxteen user video cgaqnel

i s
connect ed Po t hPFag&basipat a§Ar6A8 dYannel Th96 PFRCEAECTs irﬂir?lé%e 25
card and hence tenttyinesdwedl 142 tdwdsvitleo Dt prHchalssabe addeespowt.thdd.

Al so, the sixtgen user IDMslpts are interfaced throu t he. TDM processor
160 0f the user ot EHTSHS bl a06 PRAFS A HTr, o S SRats L P8 nnect ec
to the serial iopuseandheut pwesadl auSér paqudrtizcidrass uSBA. i nt8héace

port. Thus, o 0 e tlIQitEEy'a;[ e ddde Ykgg&c?ir}%”%é %(}Qééi‘i”y't"‘“

TDM sl ots define y a vertically extensive Tolum o trix cards iIs
connect ed1fo a @seRyircnfs@ddpess. and Wies aagddgudpdvkey ctareksf ingéudedr ports

157 has an intrg; chids SdstLAdEeThis3Rase, EBRE éﬁ@érﬁ&{# R0 thassantoveral |
address Thus, a user port 157 having |nf_r a-chassis address IUA__ in the
[err] -26- Weyguessags along thé serial communications link 174 to

PCT/ GB98/ 03214 one of the serial interfaces 210 of switch control
computer 200. Communications between the contrecl cards
15 and the serial ports of switch control computer use an
ANSI X3.28 compliant packet communications protocel. As
is well known in the art, communications of this nature
include features such as message acknowledgment and, in
some cases, a check sum for error correction, so as to
20 provide a robust communications link with good assurance
that errors in communication will be detected. The
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
~-31-



user chassis has overall user address QUA = lUA +(Q x(i-1)), where Qis

t he nunber of user ports per user interface chassis, 1i.e., the highest
intra-chassis address for a fully-configured chassis. In the s%/stem 5
depi ct ed i QM2 awi ngs, which includes up to 20 user i REEPPYNANE,, g5,
each with 16 user ports, in each user interface chassis, @Q320. Each

of the wuser

port havi ng

and slot nunper

vi deo channels and user TDM sl ots is connected to the out put
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are connected Yo ‘t’}h%r%s%rlio © hBVFTY VIS B $S m larly,

each of the Ise¥pear qumputed0 ands Yanisovigrenl dvessrhlerusgor tpaddratsd-e@8A based on

the intra- C Si,8.. S8l p res S ty & server
port in the]‘fher r}] Js%‘ﬁ:vetr%el ne\ig%ﬁcg%'ﬂ%g‘gi S, 'ﬁfé éfmpmi%a ]( 1%&)?{where Z |s
t he max®mum awedsanst ofether meaning a{'@é)NN§§K‘t EEY pérY" seherg X jandertf ace
éVeeﬁﬁépééme'ﬂe&ﬁfhéySte@héhéﬂﬁtk8ltEﬁrééawaﬂg%f q3h 20

ace chassis can acconmodate up to 64_server .interface ports,
and hence Z=GREiNssePeetalyolRtHREAC i FRATIHS al2h@ddi FEFHvESPRFS n t he

second of t heonmtRis. aCGaéHBﬂ&%n%rbaieﬁVﬁiBﬂc&ﬁisﬁﬁStﬂé) servwt >pc(r2.~ 1)) or
74. As di scus%fd in ter bal| bel ow, matri x car gs can

chassi s.
server inter

connect the

LTS d anﬁé& i FFREmARE aT‘u%l 58 ofalgR Q ero‘f)%?at

57 to the

seri al 10at a mnfmaﬁtpmﬁs afdresgeserineludepuin pohat 8Qenmeﬁn.ynt1érﬁm server

i nterface chg}§5| Sis I ar Fﬂ%{%er[ ng%#ix (;largs erronﬂg

outputs in any user out puet por

port 80. Suciassicorhmstinigor camndee ofpeoveiradd sgmmm:ytsa@qbtqsﬁgs

desi gnati ng
connecti on,
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ﬂ@c‘?f.\ﬂﬁ.r he %Qﬂﬂecatdk%w!lédéé’ l?ﬁe c\enﬂlsadcormqre'aen e

vi deo

e Vi deo |npu any server

a data

and by designhating the overa addresses of the server port and
user port whPehr%hr EoRteFdldeforfiridSedvill 19“°re it. The controller

card which acknowledges a CONNECT VIDEO command converts
the overall server port address .to an intra-chassis
server port address based on the starting port address
of the chassis. For example, the second server
interface chassis starts with overall server port
address 65. Therefore, if the overall server port
address "70" is indicated by the X wvalue in a CONNECT
VIDEO command, the controcl card in the second server
interface chassis will respond to the command and will
select the sixth server port 80 of that chassis. Thus,
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
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
connect the particular user channel or slot to the

particular video channel on the backplane. For example,
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The system further includes a supervisory conputer system which includes a

switch control 9&%%9% 200; one or nore hel per conputers 2@¢chogosgne or
more admi ni st onputers 204. The hel per conputers 202 5 and

adm nistration conputers 204 nost preferably are separ ate corrputers
distinct fromthe switch control conputer 200. The help uters,
admi ni strati on tenpeseesse tndthe Jggspense teonthel Coméﬁﬂpupgpg CT are

i nter connect ed {gpgde 7@noghes 't'hea t&0@Rdo1ar eardetadoleidled Aifh separate
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80 of swi tch 70vidme@ughaanelansmnttoert128 isdxeRactildgot hehapmed v/ &beserver
conput ers ZQ. {g gﬂé cg CQiteS oée uig‘rz%éfsa&qugzw% t(}éhé‘ ST
control serial Th ace 88 connec to server Interface
chassis serial chanmel EEBociatgfe szht chvepmt} olsegygRput BPrRORATesFEso

provided wi th iRgpwj dual pper gt ri 0t @5 Had bR atANNRHedul Oyt ethid@hvi dual
seri al conmuni catlons lines 174 associated with the control cards of user

i nt er f ace X®hassVide inputss 104 gpd; ﬁéﬁ’e%%‘%’é‘édlﬁél bﬂvttﬁleab:ﬁﬁntcéh%ont r ol
conput er 200 ackpe@sfidieimstirvetibis LANROS. theF@&déba&ompmomnttohanwtch
dat abase 212 i SU8PEo FHAA dBA=BRET o *3PEa SheroPRrCooBar WE¥Slse
dat abase 212 iisterface chassis is transmitted through the matrix
cards disposed beneath it on other server interface
15 chassis. Video coupled onto a user video channel is
transmitted down the channel 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 analeogous manner, the control cards 120 and the
matrix cards respond to the command "CONNECT KEY X Y" by
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 user port originated the helper command. The
switch control computer uses that port as the user port
address in the CONNECT VIDEQO and CONNECT KEY commands
35 and thus connects the helper computer to the user port

which originated the helper command. The switch control
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30 utilized by the swtch control conputer or switch server 200, the

database is depicted in Fig. 1 as physically associated with the switch

control co I However, the database nay be nuaintained eit on the
RS

switch cen ter itself or on another conputer conflGE to
LAN 206. The dat abase may be maintai ned using a standard dat abase
adm ni stration program one exanple of -28- *WD 99122294

PCT/ GB98/ 03Xotmurelr 20y salan i senvscraosoésiage | o8 See vBAN terdiben 6.5 with
the associ f&he FNEERPELSE MRRSIRG . the Tnglpéél catﬁﬁzg\égi p%Pv't%%s an SQL

(Structured Query Language) conpliant interface to at abase. Dat a can
be interchanfightdty @ft Hhe t H8er RRbasand (AdwHFindopBee hedRe¥ Data
Base Connectdstigutler thafk8he user H¥ sudbM poreewidHes Sttt RIcOgr am used
by the syste ag\r}g ni strator, may. b%hprovi ded with a user interface which
faci litates YohdaPesn SBFPYHE gt ¢ (‘?ulséFnS@IEfU;e%'i es and conmands used with
the 10 particul ar aat albdse.pointhe the twdeconsr conneotpdit €d athe' switch
server" als a bin P, | C A i h . ous_operations

i soussed balOEE Py 202 Ao VL e L AR S PR L0 o
which  are PAEpIRTi Ard f vitdeit0 ok BasierveRorportsiédncassariates modul e
listens on thaCOPRRINLEREELPNPCPO0ES 2aH0 GORIRM e&xe%]otir sxh'ﬁ@{)eﬂ iger face
cards. _The program may use multi- threading; ‘one thread may be mai ntai ned
for eath usersgasiategn wikhethgh RRAH NYF conhsd Mondtea d8elt! dd®ion is

detected, ituderandrdtiont BRowe et teroRadnehhelipd pc, N@AQSRNtS each
user | ocati Otgi rea thread then calls the functions

Th Kk
cor respondi n %d‘%ﬂ?@%&&f‘%&%ﬁi%ﬁﬁ EIT R ERR hexhrart s

resour ces suwduses connections of the helper PC, so that the user can
interchange data with the helper PC in exactly the same
15 manner as if the monitor, keyboard and mouse were
directly connected to the corresponding connections of

the helper PC 202.
In the sign-on mode, the helper computer
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

APIT.

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 1locations 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-



Hel per PC or an open database connectivity or "ODBC' link to the database
and these are managed by other 25 nodul es such as the Hel per PC nmanager

and ODBC manha lch will allocate and de-all ocate the requi ources
Wi ol el bty

as necessary. abase includes data defining i dentiti€s i cul ar
servers 20 and hel per conmputers 202 30 connected to the systemas, for
exanpl e, nanes for such servers and helper conputers. The

dat abase al so pevéunatesd dat ahgehehpey BG siccishowonsnbBigeeh pditte ddisar
servers and hel Ber SOMPULET §.ANYBRLALEH! AndRG! VRhePORL R Ofteriiae
server interface chassis. he database 35 further ~includes

i nformati on abBaighkerhqcdfl-ar Thier listatinehydes @BER &NEES ABTVEEEh as
the nunmber of -2f1ch aMD QHWAA¥d for access by the particular user.

PCT/ GB98/ 03214 receivers 48 at each such | gcation; whether the group of 1/0
devi ces asSoci atBEewitRteddiF YRV ScetVor 1AgRFHded i ipufapes céshetich as
keyboard 42 andthHanseb¢4; pout puhumises.Cces SALdb,di sqlady MHUsleor sed¥erer both
and a user 5 ggﬂérqgg{egﬁnjorc%%cg rgceiggr. The . atab%§% d%sirably
further incl uBEE" PR STt i¥n 55505 eall alifRhorP2Ed IHEF of ' Fle §YStem
such as a user dasplayedpassWoerdeattiedseavdesi arag aacesgsdr iightgraups,
particul ar serv eagh ThQj a b l;ded as
on i ndivi dual | EB¢ ésﬁg‘h' C8E ] dadiable [Befugte naflfhisdbedtthipen!
Alternati Wy B8isaddtheonpdpilableycgranpsr afayinpatdamdhant@athadesiigedg t o

One o More Ser por oo R e e TR UL JRe"cRuagol no To
one or
group- wi de basi SWor 1%%52“- Here again,gthe aviilable 1/0 devices are

designated on the display by names which are
intelligible to the user, rather than by user port
15 numbers associated with the devices. Each group of input
and output devices at the user's location is shown by a
separate designation such as ‘"screen 1", "screen 2",
etc. Each such group has one receiver 48 and 1is
associated with one user port 157 of switch 70. The
20 user can designate one or more of the available servers
for association each such complement of devices. For
example, as shown in Fig. 9, servers HPC2 and R2D2 have
been designated for association with one group of
devices ("Screen 1") whereas servers HPCl and NOSTROMON
25 have been designated for association with another group
of devices ("Screen 2") and so on. The helper PC
program thus establishes a running set of servers
associated with the wuser's 1location. 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~



dat abase may al so include a tenporary list defining a running set of
servers for each user location. In operation, when the systemis started,
all of the 1/0O devices at user locations 46 are initial lxyc 08/03214

di sconnect¥@9922%n the server conputers 20 and fronihelper conputer
202. A user at a particular location as, for exanple, at |ocation 46A may
enter a startup hel per code (alt-break followed by enter). This code is
passed t hroughlyhehseriddo autput 68 Ebngectld dfo tthe nseei leradBorb

associ ated wiith_the.user's, keyhoar nd, | kRt.ot seli I nput 158
of the parti &bl &F %%er%%% + ’cc‘)'%ntgctcé’&%e?gigﬁ%ak&rgéglg?/ergﬁ£4 - The
processor 18fdasseti anpdt wi(keyborad pard neysqg)R g. ABFhpéspoRasweent he
attention seguepCen{@ ndr 88k ; RYcIARAI bR tABK! me§Y 10 madsSihpke

i ndication (enter) and torwarding that_ keystroke indicCatign to the comand

TDM nod@l e €B9. usemne TANSRodUtie sERBLet /€ cHHIRERI §5PEeRndicatPhig :
depressi on OfatB6a£Ot Ry kfivd Ntrte RRrdieultar ket 6hlyhend Dbignenssi ssion

fromthe particul ar card associated with,35 i ntra-chassi s _address of
that channel ?Stal?ﬂ’cﬁh 3| V1P o EREE AR O Fap?ﬁé’&lfﬁzaﬁelsﬁé?’e’éode was
t he -30- ¥AH99nd2294he right to establish a bi-directional

PCT/ GB98/ 032(1:4ngé8€e§1§0r for the has an intrachassis address | UA, the, the
si gnal sent aPong he keystroke bus 145 to the control card 142 (Fig. 2) of
the usd i nterface cha¥wies ®hel uggreahas n iaputarsnirvendnguniifel 9

I dentified wgbhygrs {:f[?%rﬁ_'s&@a§ﬁb§t§d£”@§x§méw- to OHE REQSEsSHE 434 of the

control card 142 adds the intra-chassis address within the chassis to the
starting addiBRieBent h&hehmanneqtdopenputielPehe PCoglR 5 Jommpidratas, t

address OUAtnis Thébmmand 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 157C.
35 At this juncture, the user is in communication

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



controller fornmulates a nessage including the overall 10 user port
address and the particular key stroke included in the data (in this case,

t he enter key)‘_é %b?z ansnmts that nmessage al ong the serial 99&@@ i ons
link 174 to-on ¢ qu serial interfaces 210 of switch conté: corrpu%
200. Conmuni cati ons between the control cards 15 and the seri al ports of

swtch control conputer use an ANSI X3.28 conpliant packet conmunications
protocol . As is imtidrdatong withheeaver compuirdxsat s wien hFan nagnf o2

i nclude featur esﬁ?éﬁl%ra%e'ﬁ%a%nﬁ&mov}@f@mt t3NferbinSQEEaRagRErad Check
sum for error correction, So as provi de a rqbust communicati ons

link with good a3®ufigiceieipar é?mdrnbé’orﬁ'ﬁﬁﬁré&ﬂl GttaPreake tqdtaeedd.

The switch contrgy £aENRY. 20@héﬂi@][ﬁyrefc‘émbﬁd”?§sl@d}ﬁﬂ(w\iﬁyltﬁ§ tskme
overal | user port address %gget er vvlt?l Z enter ¥ str.oke val ue, as
Hp o g

request to conndtd™&e SLartyn, gefk&‘?%‘ﬁ SHECHBEER) agﬂﬁebut put
devi ce (noni tor)Tlessnﬁttzai-&das\Mlbh hbhaperisesmpord imclades| pde aotpotionin a

si gn-on node. c?%e%vm tc{}\lq:o%tr 9{() ngy#‘%d clb"l)?ché?r 45 J]q:,q’t a(pf';\sghg o&.mglel per

conput ers, finds® perconp occup
finds the serverkef). p@nt:eaddtlg@ssrforthlehatusﬂae-‘l p@mt@mfpt;mer Prvlqesswttch

control conputer, ggr?]s tReSi g8l PBrEhere%erl\’r‘iﬁg' nied f ReRmSRGssI s

serial control I|ne 1 comuni cat fons port 208 agaln using the
ANSI X3. 281fr ot oeeﬁpondsrhé%omn@qtﬁema@s seqdedes 3BY tEppiest shgnal

i ncluding a COdef&Iﬁﬂﬁ%gQﬁ@y@@r@ﬁenE WG "{ReGkedi deeh tREethsT k¥yth two
I ntegers (X and Y),

PCT/ GB98/ 3214 th%’feﬁf’neafﬁ%/e?%‘ﬂarébﬂﬁaﬁdtﬁ%sc?%afﬁ’eeﬁﬂ e GoUEeT GRERO

which sends the intrasession helper command signal to

the switch control computer. 1In response to the intra-

15 session helper command, the switch control computer 200

disconnects the group of I/0 devices at the wuser'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 user 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
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X Y'" where X is the overal

Y is the overall user port address which sent the hel per comand.
conmput er also segﬁ; 5 a command of the nmeani ng " CONNECT KEéQé " where X
5]

and Y haveYh¥'%

meani ngs. The control cards 120 of FERE®

interface chassis 72 all receive these commuands. Each controll er

conpar e the server

10 servercqsins- addeessegaimc| HRROPFIFITRAT RATASS | Ther FAXT Qs
The control | &1164i%g | Bhd S&tetionnt ¢afaasrddlassiseqhancay €or ange of

overal |l server port addresses including X wl
wher eas t he S dco'ﬁWoI’W&‘ﬁEar%‘ls %}"

| ack
Bl YS§ior totertacerh£3rgn i

server port address of the hel per conputer and

The

us seri al
will

port address within each command to the range of overal

Si S.

[ Pomﬂedge t he command,

r 15

card whi ch aftdevaddsdahe eCEbREKE Addad conmaedcontivel teatdiel4dveyfal | server
port address_,to an intra- SSi ryer rt ress e t he starting
t ? u?%lé l% ercpaace &a%%lﬁér F}%lxeanggqq'lg:r%ﬁ. Cg%% g)a%% S %. .

port address

assl s. " the s

con server

i nterface cheigpisl stalang witthie owserdbl sepnsecpbeon PO gisdidvessthess.

Ther ef or e,
X value in

aé%d@g&ugﬁ glokt SRld4Rss . POr tnad8S%n' 70oads hLidi GAt

command, the control card Iin the second

interface chE®kio¥s4i || respond to the command and will select the

server port 80 of thahl%hsﬁééﬁ-plﬂgﬂﬁb a&row orh@leoptesk shis &&Qd sel ect
the sixth of the 64 V|ﬁeo channel s on the backpl ane of. t he ?gasqls
2

act uat €9t he ¥F58% of t

Bigh \PHRRY sePPEYSTht e T5REAES Uit

ed by the
server
si xth

and wil |
route

vi deo from ipartpionilaintusdmepottdeo chasnelauskst lvhebakiiainecontddle contr ol

card wi ||

user video cFAMME®T G ecg ocr?&nﬁﬁ

al so 3 sel ect the Qa%hicular rix _card enconpa sing the
t

h&UaEER r?cE&%ﬁei%rﬂ%sidﬂﬁ?ed by the

val ue of Y tietpartigmiand.user Thertonihegle cahe widtiimendodenmessage to the
matrix card Lpeludi C”%T&at@& Sififect A0 '%Q%gﬁl%sh@)?%%‘g&é%‘ﬂ%ﬂ&é& gp

connectl5 the parti user channe

20

25

30

35

the running list for the same user port. In this
regard, where more than one server is designated for a
particular port in the running set of servers, the
database treats these servers as an ordered but circular
stack, so that the first server in the stack follows
after the last server in the stack. For example, if
servers 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
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
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
connection to user port 157B, both user ports being

associated with user location 46B. If an alt-break left
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particul ar video channel on the backpl ane. For exanple, -32- WD 99122294
PCTI (B98103214 in response to the response to the command " CONNECT VI DEO 70

35", the contro rd associated with the second server i jgid@g@naffassis
Wil | cause-t-wgégg%ﬁd matrix card to connect the third one of its video 5

outputs (the video output associated with the 35th user video channel )
onto the sixth video channel of the backplane in the server_interface
chassis (the wintew clhaanenceissidci aL6E1ivPeh overdfar soovsr 1pdFt athf ess

"70"). The malyyoaraabfls ABhEE A Hr CoOpbiUi S RRMEEBel@iscoNhéeted Nput s
104 and video outputs 106 1 n the absence of specific instru t'oﬁ' Thus,
the video coudi®¥ SREBSANFVUsHY HSFOBNERERAETO Gietdrst 2P a ?E’&‘Ft Wl ar

server interfaRakhasisdix | sridwvinsetidrst t howlhbé h@reeess¥d cdndstitk sposed

beneath iy on other_server [nterface 1§i %hq§5i%i Vi de .gfggéqg onto a

user vided chafff FRMMGEMsHPt EFRF5Hn te EREPIRAY ¢ 5Ot 1R gé Feul ar

channel 146 ofsddverusefhestecdacnd afdeaniivéy sshidfitsi chkarffisets poft 157

associated w th the Vi h el t ' ro particul ar
é}xe co'!’yﬁ'.%alt Oggguig al?{: a d;e- T Q‘%sxwg&& uirl%%} a?ﬂ:

server port X 1S couplé e videO out put of a part user
port Y. | n didfifegenty sgna¢wgouBepansrerthasee aoonends gsaedsnalogenal t he

matrix cards nesPeRd tRahfé- CUTRNCmdddNEGT KExi}{d&;e@yp%?B%aiw a
particular time division nultiplex slot in a backplane _dafa _channel 76B
associ at 88 wieyizgnysnt, HheY janf defesrsdr tportrH® dSsicARFeatesHS he
server port adsb@enas¥.Wwth the serial input and output connections 156 and
158 of the particular uger, port deRlonalgd P¥ot NG URerafar t184dLess -
having more than one user port, and hence more than one
output device, the running set of servers is maintained
15 as a two-dimensional matrix, with a number of columns
equal to the number of user ports and with tiue 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
20 the helper computer. The particular .column where the
keyboard is connected is .the current column. The up
arrow or down arrow sequence moves both the keybocard and
video connections up or down the current column, so that
the user can pick a new active server for interaction
25 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
30 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

35 access the database to determine the identity of the

user connected to a particular port, and retrieve that
-39_



As pointed out above, the nessage sent by the 30 control card of the
user interface chassis 74 to switch control conputer 200 tells the switch

contr ol COWUFﬁfzsz ch user port originated the hel per C‘}Jﬂ’?éﬂsmsm The
a

swi tch control"COnput er uses that port as the user port ress 1n the
CONNECT VI DEO and CONNECT KEY commands 35 and thus connects the hel per
conputer to the user port Lch priginated.t hel per co d he switch
cont r ol _33_uservt)§§§%§&.¥€5éi or “a pargicﬁfar sé&ver QF

PCT/ GB98/ 03244 @etpvherca@@ndl s@rslergiant nessdgayoweiceshe hamed o°n he hel per
conput er advgﬁalqgcgg aDELAEr CepRELEinl, thGedAaNT IdNePf thdenssser port, and
advi sing the hel'per Tonputer that the user at such port wi shes to connect
to 5 t he herpetexonpetaktlisheshe thpgnm3Rribdeds At SeRY’ Hoi FRT the user is
connect gd FOp&PEiQ@iA)PFu Gr 203chbiOnOBna NREREVEfor48thé hpavghcalaser port
157 and switch 70 to a seryver tport 8Q associated with the hel %gr PC 202 and*
through the BF8RsAt tidratpglagrtionsg DEPSH { FOMMEHe | PRY  BRIOte The
moni tor 40 akathesHgerSakoepthen Shwscvdsputor nddeohenhgl pecePS, wher eas
t he keyboard gnd nouse are cqnnect ed t(s)etq_g1 keyboa‘gid %ngngouise anections :
of the hel peFPPC &Y hat W Sds T2t ali>F nt-eFERand s Fa-a /'t it h&"fel per PC
in exactly thetsére dEfiningareley rasning selte amhi hence kegdsbandt and
nouse re direct e : r ' ecti ons t he

T e dLbgetLy ERONERLhdid,iRG ERET FRRONMII GRRICEL eRSLRL

n
ST gn- on node,

hel per _The hel'per conputer enters an initial
access routi peivhlepesh tiablgandion etndivigiual sepers dnspthks éarephg for the
user to enteiyhig,08, her user 1D and password. The user |1 D and password
are

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
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aut henti cated agai nst the standard Wndows NT security API. Upon

aut hentication of the user's identity and 25 password, the hel per PC
accesses the dpbaass to obtain the list of servers authorigeflchsfosgcess
by that user.-The hel per PC al so accesses information in the database

setting forth a correl ati on between user port addresses and user |ocations
to flnd the configuration of_ the 30

I.n and, out at the
user's parti cuF8EVeHc2R9 on Ifakd “BRE ﬁ%%]fsppa&ﬁesgdafessgéi%slgg%q gﬁ‘é&e
various groups gfildewiges. pcSThmﬂminmey RCGodbspHayshe |dwittchf cantyedi zed
servers and the By tﬁfut%tl deyl gess.khe 8 g’g‘da qg_t sdig?yg y fzom the

t I C

user defining 35°™ Servers to be connect ular 1/0
devi ces. Onemesxzagpl ¢o ofhe ausel spﬂlwaﬁmgckth%yth%ehe%’ﬂer Cwésg/ 22294

PCT/ GB9803214 gen ?EgBEP%bXnéigaqgﬂl erAPer%rﬁ@@“ﬁeﬁﬂcg'Her9geﬂaﬁhﬂﬂﬁﬂ of

servers i s presente “Server Nei ghbor hood’ Th I i st
i ncl udes only tlkosa@ppdiogyr MOFSRTA éﬁé ﬁﬁ?ﬁbﬂ%dtlﬁ%raﬁe{%‘e@?a&f &0

particular user ouﬁ ut NakS fthat %Qoé?r%‘é%aﬁéemh?el&bl fdoe@ebyeaanes a r at her
than by port ﬁb 0 serv&gs aut hor| zed for
access by the pélem"éﬁl BPrEsd) té?é’r&ivéﬁﬁag’éﬁs mesRRdee t ABIEPYRRY H

arranged in grow,cohhecdéaptayam ay@Imﬂaelmevmscmyaaésne@mgrmped
10 Al so, the avail abl e oupil EBS ut_de user

t es t
| ocation at® di &CRYEd bRAde t"'V‘ISJ I%Cf/ire Fve °?‘e %g%i n.-the
avai |l abl e 1/ O dexsnpestade tdesut@natedd:er.on The hewitch spbla'yrol bgompyizgates

which —are intelligible to tHE USehoghPt BEvdan b LshlardGkhy, the
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-



15 nunbers associated with the devices. Each group of input and out put
devi ces at the user's |location is shown by a separate designation such as

"screen 1", "screen 2", etc. Each such group has @gn i ver 48
and is asw? %2¥4 with one user port 157 of switch 70. C%ﬁgg%ﬂ" user

can designate one or nore of the available servers for association each
such conpl enent of devi ces. For exanple, as shown in Fig. 9, servers HPC2
and R2D2 havepdre¢nodesi gnavell f 0rs asFHEcasisEAlwi t T oneurswifesetudevi ces

("Screen 1"). WHRIR33nS el \aﬁr&lw%eae@omoszm %ﬁcrom\éeséeenlele& gnat ed
for associ atlon w t h anot (groug devices, ("Screen 2" and so on.
The hel per theC peerfizah t earbst @bl i Ehes ghraRbFng settM§f S

associ at ed Méﬂbprb&%ssuﬁsr e | aea&mm to V¥émd nersoeh feptmu:l@gset t here
may be none, one or t han p

rver as SQcCi atg Wi ppart i cul ar
group of I/G%fé\ﬂléest%n Bfent lWe}l hcgnbﬁ?f cﬁ?f“g}" Gser por? ﬁt"?ltt%here is
nore than onﬂnﬂﬁmz.ercoa@auerameyl mandilen qrarolri cebartyracgoxding ®odavi ces

(e.g., Screen S t rQup PC2 in
Fig. 9) is acti |Q\/(="él-‘yt V\ﬁgl‘ g:gl\s{} a&e%}ﬁﬁgltohe oéer%%gﬁ:gigr re}.'a:t?crrl’glcfg|yvet(ﬂél Al so, the
connection tmatune poft hhe Rewesingost edepPxtherangs Previowsy exyiesr e - 35-

Z\WO 99/ 22294r eports. These rules may be ex llCltly PCIdB9:8 bR Atonl y the

vi deo out put 1's Connect eds to the user Iocaﬁ on, as bi-directjonal, with
connectPons Bvra RERIFaFut 9Ft T@NdLDSRFPOFHR Wyséapﬂhéﬁ’el"%d‘s%’)ng A
choi ce bet wegdept iitedn! yc%mﬂloblydl restdiaRa cesnechson maytbeidmde by 5

th . A the tabl e of d dat ab ive th
par 1 oul ar (SRSSDHGPRERS 11 §RE CEUBSISnI TSI PACOREORF) RO ON (0 8

particul ar sgspefts a failure to disconnect a particular user's data
channel from the data bus of the backplane, the switch
15 control computer may repeat the disconnect command. If
the repeated disconnect command fails after a selected
number of retries, or if a certain 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 card, 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
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and not the right to establish a bi-directional connection. 10
Once the user has input a running |list of servers, the user inputs a

comand to the hel PC to inplenent the connection.
- 9/532295«0 SWi tgﬁflcggmgﬂr ol

communi cat es tHPE nrand t hr ough LAN 206 to con
conputer 200 and enters the appropriate information 15 representing the
new running list into database 202. Switch control conputer 200 issues

di sconnect comm®YiRfe™i i |HMSro $MFECOMNEC? \RDEGCHAST COMECTE KEFTE5AMands
di scussed abovenhyhdringausgebhewisvdt Chs70pé&x disggonpget ;ﬁ;m@ateengoz fr om

the particul ar yser rt which s. 20 onnected to, the hel per

switch control 'g Yot (5% isgv%%l% ‘E‘?‘fbtr@%\lﬁée?rw Pa%taids é’ﬁ& CO\INECT
KEY commands asregpprioiprg aanadt evennﬂmggjiﬂge capdbid ideyi ceschspeci fthedei n t he
running |ist for a&&%élcul user to ut and  out put devices at the

user's locdtion'® L ik (PEREIRE NP HER i stTREnFYERE hr ough

t he hel per PC Sl@mieleslza ﬁhéjQﬁreQaltynng B¥s el ean HeoarHaggedOAoaRgkecr een
40B (user port 157 aI sQ ecifies a bi- directional |ink between
server 206, the?QF ed&ﬁ &8 S GYGRI 6T Eiﬁfé‘blls 0908 FARECTighq
nouse 44C) 30 to asaocseaheshevm tthecildioei ward 48endhdg usitte paigprbpfLatet he
switch control er will issue a CONNECT VI DEO command to connect
server 20A with er port 157B and will issue both CONNECT VI DEO and
CONNECT KEY conmmands to §beneavistenr wdiscResedi ahovwgsecapobe kHnEig8sed

At this juncturg tgg UREEmd ed rh&@;gprg th or I er
conput ers. While the user is -36- f\cl\%téé:g%fgm THIS, PanyPldes1kbd
PCT/ GB98/ 03214 number of server ChaSSlS 72 can be added to the system.

However, each server interface chassis <can only
accommodate 512 user channels, i.e., 32 user channels
15 per matrix card, and up to 16 matrix cards per server
interface chassis. 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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Interacting with server conputers, the user can send a further hel per
command, referred to herein as an intra- .session hel per conmand, by
entering al\;lo%r%ggé followed by a tab key. The hel per command is handl ed in
the sane 5 er as the startup hel per command di scuF&IEBWBRE The

I ntra-session hel per command i ncludes the attention sequence (Alt-Dbreak)
fol |l owed by depression of the TAB key. Once agai n, the user
interface pegpassion gesocs a®24 whe hthae tker spover revidewi agdt #atzommand 10

responds togpl 1§té£r{“ﬂé33:ou§§ﬁl:leﬂsest£’n £AMGhaklig st ol irawk ng

keystroke signhal's associ ate press, and forwarding a the
conmand to t hBecotYFEHm cH2®, ARFEANQERTR BRe PREPRHRLYoN URELPEES om"rand

signal to thguﬁ%fc@fwgggzl conput er. In response to the intra-

[ hel t h tch, t r ol 0.d t th
G oup o 110 devi cos S cTS LIRS oA ERCORRGLARE ok hEREommnd

from a servefeatdre®nndiscusded usaboypor t cassobeat ettiMitadt hatithootp of
devices to t h I n €. [ di scussed
above. ggﬁﬁgégﬁ Efcﬁ% tfs’%lvl gﬁgl%%’g&r& r%% é%?rpu e\rAQ‘Zl Sg‘ér 51? %’é‘shel per i
conput er t haforhesxampiect i im itbearﬁmhﬂd'iategesmdarsm@éstabweherthhan a
startup requ e er eg t user
ﬁéiper EQﬁ%ﬁ%QEQ akB shghﬂ a80$ﬁ8%5351g9 P agg EEO el per

identification di scusse
conput &0 r et ﬁhevésflt‘-ﬁb FERREPY yCOHFPYYRT .us dIOWRT®Tirs t@@r rfé‘ﬁFF9‘°§$ gR&d on at

the user | OCQBEO%M'SQEW dérightleRe dpffenhOr indNRIihd Nen& OmERBEr

originated. Also, while the user is jnteracting wth the 30 servers t he

user can ent SPPREEEBN DHSCHi CPBFER fGUWRULRE haPPer2@HdESEratiAB act i on

codes i ncl udechbatakt -cdn eble ai:h'eajnmdsemuerwe sfiagll ewesbnputwre ok nore
keystrokes ot her than the tab key or _enter key. ThThERﬁ action codes

are  capt ur 8§73, Mg, NURGEQUS, GPTRELErS connection

15 between elements of the supervisory computer system can
be replaced by other communications links, as where the
computers constituting the supervisory computer system
are disposed at widely dispersed geographic locations.
Also, the 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-
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35 associated wth the user port 157 in exactly the sane manner as

di scussed above with reference to the hel per -37- WO 99/ 22294

PCT/ GB98/ 0321 Here agai n, the processor passes the_keystrok

fol |l ow ng the%ﬁ?@ﬁ% 4on (al t-break) sequence to the comand? "ﬁ%ﬁ ?e of
the user interface card which forwards the keystroke signal to the control

card 142 of 5 the user interface chassis. The control card passes a
si gnal al ong theomd]dlabd@nne@é\'rimeslmsrgm/i ngst heoopatak! usertredded
address. — The ORI ABod Pl OWgo1 A ! m95§%£1 USe b el " QRGO

al t-break plus Shift anon servers assocl at ed

with the parti 't—:m akiksser mwach CHiies @é@s@gmwwth ldavksr glougedput er

to di sconnect tb@r H ejhbY SARticHe wRIEr b QnERguPad t iteu! 8irMpetnport
where the actlon e was entered and to connect an i nactive server

desi gnat ed i n 15nf°r“E“-ﬁe‘°“r uRRFABLLY i stentf oP¥t hbhesafPulsdy (F6rt such |p

this regard, Wn&éeldare thnns@pet&ervmputs desigeat adyf Oin@ldﬁﬁtm@@éar port
in the runni ng set servers, at ab se treats t hese server% iﬁ
I | ows

ordered but ci r‘é?ﬂ‘%]re’gté’&i%“t Sef'ﬁﬁ?stﬁgc ASt 19 vBFITKF tRE &°
20 after thewlhia:sh sxamwhxte ntiehecaitaol. inphts examplvehiclé as)vébs

desi gnat ed as h er d erver
is currently ac epleAIt %‘r‘ "%fe% luot%-%ariog%évm %}f& géd&)és]gejr %crig a?f’f:ve
wher eas ARO- Br ébkglm thlrm)lm:mnr ow wese ndeeicesr weyy Grediuidee feathire85

server Dis aCté Ahé BreggkeW %eQB% arr@%)f‘éélé;maké’n&erwé Aj3gki ve,
wher eas AIt-Bre arrow wl e server activ
controlle by output sent from the computer, Here

again, the communications channels routed through the
switch would be configured to carry the necessary
15 information. In the embodiments discussed above, the
switch acts on electrical signals. However, where the
o“utput and input are routed along optical communications
such as fiber optic communication channels, the
switching device may include appropriate components for
20 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
25 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
30 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
35 of the features discussed above can be utilized without

departing from the invention as defined by the claims,
~45~



Al't-break plus left arrow or right arrow-This causes the switch control
conputer to shift the keyboard 30 and nouse connection to a different
server port anong the currently active server ports associated with the
sanme user Jlvwoedragma. For exanpl e, assune that server 20a iPSTaBISERI4ed to the
keyboard and vi deo di splay of user port 157C, whereas server 20b has
a video-only 35 connection to user port 157B, both user ports being
associ at ed WidHe UB&fedoimiat i desciiBtibh @f athebpegkersed <gpodimenp 99/ 2294
PcTl GB98/ 02014 arr.ow s ence_ | CEEV o} Gchihepkeyboard
and nouse of %Yﬁutldl Ce‘a%tﬁndeq}}eswd%)gcgﬁngg%ggf#ﬁrﬁﬁeﬁéﬁ%% and Y
reconnect ed twaysesfelimDbatibme of t thpr daweptipr 25 APLOGTeRe W6l d be
processed in Hhgm3 same nmanner, to connect the keyboard to a
different server. these command effectively shifts the effects of the
control input to a server associated with a different screen. Because

t hese conmands are anal ogous to the change-focus command in a w ndowed
programi ng 10 environnment, they are referred to herein as change-focus
commands. Stated another way, for each user |ocation having nore than one
user port, and hence nore than one output device, the running set of
servers i s nmaintained 15 as a two-di nensional matrix, with a nunber of
colums equal to the nunber of user ports and with the stack of servers for
each user port constituting one columm. This matrix is established by the
hel per conputer when the users selects the set of servers during operation
of 20 t he hel per conputer. The particul ar colum where the
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keyboard is connected is the current colum. The up arrow or down arrow
sequence noves both the keyboard and vi deo connections up or down the
current columm, so that the user can pick a new active server for
i nteraction.25%092e98h t he keyboard and vi deo. The | eft ROTGBIYHR1I4 | ght
arrow sequences noves the keyboard and nouse connection to a different
colum, and thus select a new current colum and shifts the effects or
focus of controviyﬂ&uts applied through the keyboard and nouse into the
active 30 se i n the new colum. The server conputer also takes
account of the user's aullhorA zedthegelofof interfacing par teinadityerQtrs, to
preclude a user fram gg&_{éﬁ&ﬁ%@%{@rl&ggu@c%s bypwsedabiagsi e commands.
uter may

The switch control conp . access, the database fo determne the
identity of theplrmaligynacraer tkpcatdaprer ctdid MFdPed sATPTEI1%ve that - 39-

WO 99122294 _ (a) receiving input sidial/sCGBeBt0BZ14npser’s
access level for a partjcular server denoted t{y an, action )csxon’man

d, d
grant or deny aR®ELesANedudrdsdRhSEBFRT iSRRI anst SRR ,evf"iS\ei\%v%ﬁn when

t he. hel per conpsdsy Bsdalilonshesohbeyimg rinputf sigmadss firom &a%d inpatticul ar
user | ocation and hence r th

fo e particul ar user at, t . J.ocat j on e
hel per conput erS$HEsFSFent? e SERERT s SPURPT &S e??ﬁ%?laftlﬁ‘%q?‘%%échesgg%? \L/lls%igo- only
access. The seryscatcionsutand canvegéng hesepundsigmalensrion shehmservgr
defining the running set, a C t 8katPodde data
defi ni ng ﬁﬂe i nGTA ue:ﬁs t’fs?erggg o&t‘ﬁ%%gr ?gl f;e:g%suste;rgpesaf o? I ndi_vi dual
users in the larger database. (Fhesetaetinm eneesralnadp tPeedftermigedyit ch

helper codes in such input signals and passing said

helper codes to a supervisory computer system ;
{(c) operating the supervisory computer
15 system so that the supervisory computer system actuates
a switch in response to said helper codes to connect the
set of input and output devices which sent such helper
code to a helper computer;
(d) running an interactive program for
20 selecting one or more of said server computers in said
helper computer so that the helper computer interacts
with a user at the user location which sent a helper
code; and
(e} actuating the switch to connect or
25 disconnect one or more server computers 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 to connect the server
computers selected during operation of said interactive
program is performed so as to connect or disconnect one

or more computers and input and output devices at the

user location which was connected to the helper

35 computer.

—-47~
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15 anong the various servers and to nove the outputs of the various
servers to convenient |ocations at his work | ocation w thout invoking the
hel per PC. The system thus provides sinple conmands for performng

sinpl e, i ntWOMIBperations such as shifting anong a fewENGBIswsREVers on
the active list or shifting servers around anong different display

noni tors. However, the user always the option of accessing the hel per
PC. The user need not y qQn his_o menpry to fin I [ servers.
Because all of the hel?)'er cf‘beg: °Iaaﬁ§ g@?f"&%gzén &%léﬁgs%gi%é:%gép?%rggd at the
user interfastephassidstectimyg ssaved debliery addesh isameicdormpd dat angnput by
the user can garrythe %‘?ﬁ;r%ﬁ cq@thgggs hel.pgbt&0desom IHEHE y8eRO need to
provi de separate command W rin etween the various the user |ocations and
the central Ilosatiensof sabd heghersﬁh’@%ﬁ anddFeidndPPRtefateaRedBnect to

the systemindhley éansnnarwﬁmon E:enaemgfaamry@m Ngse& 1oMaitabneonbr ol

conmputer switch server 200 mai Et se ar ate threads of control
associ at ed wiseH9eqBf agerporq t*8 hel per PCs are treated
as shared resources t he program runnr ng on the switch control

conputer or switch -40, 91222

PCTt GB98/ 03214 server 500 I’f‘e%1 % see slmzfgce%% tc(}aé'nhe}peurﬁeeMi le all
hel per PCs cwm@mtr.bg‘tngcth@leh;Ep tdfe dahrec&hngoactmncmmpiﬁ erthed fthBhock such
access d WI qd sage t et t gghel per PC
access fd Widay y*ngng  BollEsS2gCsh Py  Epits Sad I Uil d b ellaly S

A separat’e devi ce generating an apol ogy
message and @WaECHi g maéseasp’r @Eﬁﬁlit €opneebiong mﬁt‘ﬁeﬂ"h serFexpolrBgy nessage
may be connedRd t¢F 8input and output devices at user locations in

response to said action codes without the use of said
interactive program.
15
5. A method as claimed in claim 4 wherein said
steps of actuating said switch "~are performed by
operation of a switch computer separate from said helper
computer.
20
6. A method as claimed in claim 4 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
25 interactive program including the step of switching
between servers of the running set for a user location
which sends said action codes.

7. A method as claimed in claim 4 wherein a

30 set of input and output devices at a particular user
location includes multiple display devices, the method
further comprising the step of maintaining data defining

a running set of servers for each user 1location, said

step of actuating said switch without the use of said

35 interactive program including the step of switching

output of servers of -the running set for the particular
-48-
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server port 80 to provide this nmessage. This output can be connected to all
user |l ocations which have requested 10 access to the helper but

whi ch have t been connected to the hel per. The sw H trol
conput er rray-»?gggtaﬁgs the apol ogy server. Al ternati vel‘if:'”(g‘?C9 ’Q’C‘X‘gm ogy
server may be a conputer programmed to display educational nessages to the
users while they are waiting 15 to connect with a hel per conputer. The
programon the switch control conputer will allow nunmerous users to have
vi deo or out putsen| yoertiews to differntsetimpla30,ddmitcesi [in ordspaaiseow one

user at, a Ui Mech oadiih KOURQALHOF 400 BRCRILI R AGRELbAT Server . 20

The adm nistration 204 can use ormtasks such as
updati ng t he dat abase vvhen the servers 20 or hel per conputers 202 are

instal l ed and updating lﬂserAprs?EtEﬁS fo}helﬁ@lﬂfyc%@até 051%9&9%§r oray al so
be COnnec%jed into a server g rt of switch 70 so™25 user

havi ng propP ¥ FPTRYE ‘“EQn uh RRdsdnPEtt Hi?"&d:ﬁ\snl%‘f rdtion PC
t hrough sw t chpT@ralbhs BS ﬂgardM@ﬁ@munbﬁaﬁl%tdwrdoﬁ\pﬁfigih@’ed on the

control cards can be used for erV| ce ance proc edyr.es. For

exanple, a terninal or 30 ‘3! cohp gbnﬁ?@Fgle% he%%e’ﬁgﬂlle &8n b

used to send covmmewts seidn semiexn ddahpmﬂsr oWwithr dutputakandr n.bﬂpeak a

connection to q.pardd i aa AETYAL PRILac HE AT IAUS ShSTELS of 34t ch 70
e au For-eh

can be provid status an reporting Sat (1
exanpl e, 1ach ePMRYIELFaCANX Peaprdsotatad atighd at §ete95rouwtst s:teartlu:ssand to

report successimd QhpufsWerfeabUlat 4day of QY 28894 1ocati
PET/ GROS/ 03514 p ny o 33 ocations and
connected to the associated output and input devices

through said switch, whereby users said user locations
can interact with said server computers;

15 (b) a supervisory computer system, said
supervisory computer system being connected to said
switch so that said supervisory computer system can
control operation of said switch, said supervisory
computer system including a helper computer, said helper

20 computer being operative to run an intéractive program
for selecting one or more of said server computers for
association with a set of input and output devices at a
user location, said switch also being selectively
operable to associate said helper computer with a set of

25 input and output devices at any one of said user
locations 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

30 (c) code recognition devices connected to
receive the input signals sent by each said input
device, said code recognition devices being operative to
detect one or more predetermined helper codes in such

input signals and to pass said helper codes to said

35 supervisory computer system, said supervisory computer
system being operative to instruct the switch to connect
e -49~
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oper ati ons, such as successf ul or unsuccessful connection and

di sconnection, to the mcroprocessor in the control card of the

chassi s. The various mcroprocessors are arranged to send error
reporting ¥09928%gnals to the switch control conput er PCT/GBPRE3284j t ch
control conputer may handle error reports according to a variety of rules
dependi ng upon factors such as the nature of the new error report and
previous erior LEPOLES 4 nolliestnd UbGEoiRY dig1es! ivtiichy saled sughes set 10
by a progr§ or- hay i iCor porate | earned behavi ors using techni gues
commonly hedperr exbde tto sadd hedpers jQmpULEK: e"f}ﬁ"fgﬂ%’ce“?e?%r 3&xanple, if
a particul g, ;nBt{der CAIChtiBREr tcana daidctioel9 dntepacectiahpaatidcul ar
user's data channel fromthe data_bus_of the backplane, the switch 15
control comsdper REYPYERRHC e&?‘sﬁ%ﬁ%%rctm&?r‘ﬁ%ﬁﬁ%f | f the repeated

di scompect command fails after a selected nunber of retries, or if a
certain percentage of djsconnect_ or ct..C I las :SW t ch
control conputer maygtr atYtre" it rﬁl%gggrsdﬁgsgggeqaggfi%%&aenﬁ; %;820 i ssue
a conmand timtddiractaner qpraguach t dncledds edeharni@ation c&Ed, 2 adSHF .
di sconnecting the ent] f t r sﬁ;ﬁ,ql- cudhesHeor decidin
whi ch actiolhc%nént%gktrabals:?%r gg%glns%ﬂ;tyg mrgkq]jigg%\%rror ré%gr Fgﬁ:vm :él vary with theg
25 appl i ognitodesiget penrretied §o SRAASHRIRSE LAMBNEEErat or. For exanpl e,
in an gnvi ronnent where security is paranount, and where entry of garbled
dat a aue to connection of two keyboards t.0 gne, serYer caul %Qos.e a
substantial risk to #Re dveP¥Ftemi &8 staimre i eS'AHY 30 P for

?i sabling asAmd I iXt&Pdchivey dﬁb@raﬁrhei[rﬁﬂtdde% sdemyingn & edpalsasd 0 only a
ew error reports. . In an _educgation envj r anme re y mis being
used to tr@FEYPAEGr s WSTT hé‘%gglg%e%ub‘fnl'%fy g%/%l ablﬁii}&stsw:éri, t he

i nconveni engervats eandyconteskiting acdeds to servers according to

15 the access rights set forth in said database.

11. A system as claimed in claim 9 wherein
said interactive program includes displaying
representations of available servers on a display device

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

12. A system as claimed in claim 8 wherein
said supervisory computer system is separate from said

25 server computers.

13. A system as claimed in claim 12 wherein
said supervisory computer system includes a switch
control computer separate from said helper computer,

30 said switch control computer being - 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 said helper
computer can pass commands to said switch control

35 computer.
- a ' -50-
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35 erroneous connections may be |l ess significant than the inconveni ence
caused by shutting down part or all of the -42- WO 99/ 22294

PCT/ GB98103214 system Thus, there is no particular set of error-
handling ru™R%2%Mch is best for all applications. BEIGBIHPRM e
switch control programutilizes an event- reporting and event-| oggi ng
capability, such as those 5 i ncluded in the Wndows NT[err] operating
system The event handler in the operating,system my be arranged to take
appropriate actions, suct asPesS¥abfPsAPnFlaiBBAnddt iDrifo B sEheTe
facility and seaddnhdlperapjtnpRiteat @ndepsdid $Pitch control codpet&ystem

di scussed above _can be caonfjgured for an unlinmted nu L of servers.
Thus, any desi #é§ nf réergtodsﬁf)ve?n%haa Othey, e%eé‘%(?‘%éé( t8 th%a’sistem

However, eaclswitehr ver i nterface chassi s can only accommodate 512

user channgls, i.e., 32 user channels 15 per matrix card, and up to 16
matrix cards per server interface chassis. As discussed above with
reference to Fig. 5, thelxerbepYFhe®Rrpaceleamed 18 alaipr 03 debengimh
expansi on conneglgr scée }Qeéﬁn%mﬁsueoiegyn%&reoréo&@ébt% uggd {9 gonnect
additional server interface chassis 20 as illustrated in Fig. 10. A
second stack ofYWiEFReFoRtHQYy CRERUERESSi s 72' is connected al ongside of the

first stack of <chassis 72. The additional server interface chassis

are provided with server interface cards 78'. sim/lar tq the server,
interfacel%cards 78 25 1%‘i s uggﬁﬁexﬁbﬁe."zal‘f‘ﬁg 48 R deb WREFEER a
channel s coupl editiocede hreasgreitiiont defraces carel ok ranifeCchasséSogiiis

coupled thr qu%n‘éheoremgfési S0 PSY t cggeéjf iﬁgf&dé:dar gnt %ata input from
said input devices and pass said action codes to said

switch control computer, said switch control computer

15 being operative to alter connections between said server
computers and said input and output devices in response

to at least some of said action codes.

17. A system as claimed in claim 16 wherein
20 said interactive program run by said helper computer
defines a running set of servers associated with each -
set of input and output devices, and wherein said action
codes include change server codes, said switch computer
being operative to actuate the switch to disconnect a
25 one server of the running set from a particular group of
input and output devices and connect another server of
the running set to those input and output devices in
response to said change server codes.

30 18. A system as claimed in claim 16 wherein
said interactive program run by said helper computer
defines a running set of servers associated with each
set of input and output devices and wherein at least
some sets of input and output devices include a

35 plurality of display screens and an input device,

whereby a plurality of said servers in the running set
_51_
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the inputs 93 of a server interface card 78 in the corresponding chassis
72" in the second stack. The 30 vi deo and data channels are coupl ed
to the backpl anes of the chassis 72' in substantially the same nanner as
di scussedVMPE94 The second stack of chassis 72' can REFHBERIL an

addi tional 512 user channels, using matrix cards as di scussed above. The
server interface 35 cards 78 of the second stack may have

addi tional -43- WO 22294

PCT/ GB98310%¥ eRBandhdvor tsimpltangguehyt Widhsertheisj deBtRME dat a
channelz C adli 43 a§/eidp edl ltsmsi:bhufsagiﬂer dfhaafibﬁlay'rmt&,eehée sared em can
acconmpdat e .an_essent j unl i m ted nu of .users

Nuner ous varisigiohsSe Cﬁda§5ﬁ%| i n§PRBRs g’?‘“flﬁe RIS e"‘s°°‘tﬁ sEee%¥d  above
can be utsdxckedw:.mhhommnpin:{ea-rtbegncjrcupetrlaetwavemn mtanatéeftmd by t he
clainmsg For t I scyssed he_he| R
corrputers ar"? vt\-'% gggghggi gﬂ? aéreavgcsef lr{%mglﬁl%%g?ﬁn{ gnef ch control
conput er. ﬂ!ﬁ/\eﬂétlvﬁ hes Sy@Esi 0143 (;"ESPIQBSSUQ'GST vesddy chanagt efoeyst em

i ncl udi ng thgadel per conputer, switch control conputer and admi nistration
conputer can be integrated in a single conputer or spread anong numerous
conput ers. The LAN connection 15 bet ween el enents of the supervisory

conput er system can he. rﬁplﬁpﬁbnb_yagt behifed MR C@ﬁal(ﬁnslgimééreﬁ \é\here t he
conput ers constituting t ervi sor onputer system are di spased at

wi del 0 di s pR b SIS aﬁﬂﬂp&% %cd‘?i 8,?§¥a§‘,l‘gg, E“f’hé%bﬁ’“ﬂec biar Sy r oke
sequences stbd ecorglettn 20 set dei fnphe andmumtgutc adad ceisn td heaid®nbodi nent
di scussed JpoNG ATnRLREL #Yrefidiie (8YShIAK R SEAYCIGRS, Can be

20. A system as claimed in claim 19 including

15 a plurality of helper computers as aforesaid, wherein

said switch computer actuates the switch to connect one

of said plural helper computers to a set of input and
output devices in response to said helper codes.

20 21. A system for connecting a plurality of
input devices at a plurality of user locations to one or
more server computers, said system including:

{a) a plurality of .user ports for
connection to said input devices, said user ports being

25 disposed at one or more central locations, each user
port being adapted for connection to one or more input
devices at a user location remote from the central
location of such user port:

(b) a plurality of server ports adapted

30 for connection to server computers:;

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

35 server port and to a server connected to such server

port; and
-52~
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enpl oyed. Desirably, the keystroke sequences used to designate command
codes are those which do not occur during normal interaction between the
user and a sefver Also, the particular formats for video and
dat a transn1s§°§ﬁmﬁ§%d in the preferred enbodi nents di scussPel/GB¥M214re not
essential to the invention. Al so, the conputers nmay have vi deo out put
formats other than the VGA format di scussed above, and may have different
30 keyboard and nouse: output and i nput formats. Any of these different
formats can be utilized. I|nput{@an®EuPguttcodeyicees éﬁcgﬁﬁétbﬁnaﬁ?viﬁeﬁhe

user |ocations laaaedlfaﬂ@diudﬁtkdeaamems@trh@brtbaanwﬂseamrlatorald(eqﬁmards
and m ce. For exa of ,t he, user | ocat

|
i ncorporate pri fife rg aﬁ‘a?’galsp’@ﬁéﬁ-gnst a83t9 eccfdeee(ft?é:(?ﬁn&gﬁ eéevu\‘/e% her

conputer- -44- belﬁ\j\Oogeriﬁﬂw to detect one or more command codes in
PCT/-GB98/ 03214 ol as o] er nt | ed
numner i cal S’rg)zachl %ggpgoléf&{aelsl gﬁé%%f@ ligngpcessa%?]d%& QIEQ I%ﬂeach
case, the commupreyidenal iaeke rowtpul tlnlcéughﬂq heocda siehamapue@@n‘@m i gur ed
to carry the 5 guchnEQnARAd Q'Ebden%rn'ﬁauﬂre§§rﬁatab¥r g&Q@enEQHBU{ﬁé ud& such

devi ces. Al so, the input devices I nclu nore conpl ex 1 nput
devi ces such asPP&} SBEERingr t&Entiens vﬁi-lgé‘ﬁl§| AR i abheSWdht FOMManthut s to
a vehicle as, febdexaapldeteduedl.ated pilots yokes and rudder pedals for 10

flight si mbl ation. These devices may include features such as force
f eedback, vibration and the like controlled by output sent from
the conputer. Here agzg.n, At bgstemmuni cdkttimed dhamlalism rzut edetdirough

the switch woul %nQe %Q'nf irrg)lfreed éo(&ecarrre\éognftfgr? €S8&Yces includes a

plurality of user interface processors, each said user
interface processor being connected to one or more of

15 said user ports, the system further including at least
one control processor and a control data channel
connecting a set of said user interface processors with
each said control processor so that the particular user
intexrface processor of the set ‘which sent data to the

20 control processors can be identified, each said control
processor accepting data representing said command codes
and assigning said address data based at least in part
upon the identity of the user interface processor which
sent such data.

25

23. A system as claimed in claim 22 wherein

each said user interface processor is associated with
only one said user port.

30 24. A system as claimed in claim 22 wherein
said at least one control processor includes a plurality
of said control processors each associated with a
different set of user interface processors, each said
control processor being operative to assign address data
35 based in part upon the identity of the control processor

and in part upon the identity of the user interface
-53-

————————.

RO

REPLACED

THIS SHES™ Hag @



15 I nf or mati on. In the enbodi ments di scussed above, the switch acts
on el ectri cal si gnal s. However, where the output and input are routed

al ong opt w: communi cations such as fiber optic comunication

channel s, WO PRE% i t chi ng device may include appropri at cPCOEPEABHEs for 20
swi tching optical signals. Further, the comunication |inks between the
conputers and the switch and between the user |ocation devices and the
switch need not be hard-w red connections. For exanple, these |inks can be
repl aced byPaPPropti a‘f’%—,\tlﬁf? oF B8 ptSetal Ok ohfifiRi dattesHaces ProcessREs Al so,
t he parti cubssociotfeied thf ohat oamects Dpdrissger.t he switch control conputer
and the elenents of the switch can be vari ed. For exanple, the RS 422
serial ports of the control cards on the server interface chassis can be
connected to individdualR 38ystemomaumil@dmednsin potain 22 wheresni t ch

contr ok COMpui &7 ,cdrtodadagta bekinth RONNeGLedaL 008l har; d a:¢9TuRn channel

as descri bed above Dat a conmuni cati on schenes ot her than Serral
comuni cat i Bl e datg@a BB pl oyed. As these and other variations and
conbi nati ons 35 of the features di scussed above can be utili zed wi t hout .

departing fromthe ir}vsentl'{on as defi neq Xn the clains, -45- "WO
99t 22254 : system as claimedpdpy C%b%’;“’(‘)3§%4wpﬁée#6regm ng

descri pti oneatht heaipy eheeredilemmtﬁdmntpr&heubdrbelﬁ akspetivay eb _
by {ra0a) b Bel SO 1" BB Obobed! ' BEER" Sloudd™® dTA"EiGRaES O MO
supplied to such user interface processor, and to pass
said input data signals without said command codes into
a user data channel, said switch being operative to
connect the user data channel of said user interface

15 processors with said server computers.

27. A system as claimed in claim 26 wherein
said server ports and said user ports include video
connections, said switch being operative to connect the

20 video connection of each server port to the video
connection of the user port associated with such server
port.

28. A method of operating a plurality of
25 server computers from a plurality of user 1locations
comprising the steps of:

(a) sending input data in a data stream
along with command codes from input devices at said user
locations to wuser ports at one or more central

30 locations;

(b) detecting said command codes at said
one or more central locations, forwarding said command
codes to a supervisory computer and forwarding said
input data from each said user location through a switch

35 to one or more of said server computers; and
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WD 99122294 PCT/ GB98/ 03214 CLAI M5 1
A nethod of interfacing a plurality of server conputers wth output and

i nput devi ces FNo & 9{99”31' ity of user locations, said method conprising: 5
(a) receiving fnpup Signal s sent by input devices included iRCTGRSOB4 | nput
and output devices at user |ocations, conveying input signals fromsaid

i nput devices to server conputers associated with said user |ocations and
conveyi ng output signals fromgych(@htehgl8aid SRIPM €1 Losidtegevices
at said user locations; (b) detecting one or nore predeterni ned hel per
codes in such iffut §3fal SWR pAssi FRESai BOHMAYEr AR 1P a Yi sory
conput er syst emgorn@kctpfs albidtgebhe sHiger yhe&Ooby amdgyit 6f ldaid sSysteam so
that the supervisor conputgr sxgten1 C%uates a switch in response to said
hel per codes to TCERNEEFSt AR ST ﬁnpﬂgu 4 tP%ut put devi ces which sent such
hel per codeS5to a hel per conputer; (d) running an interactive programfor 20
sel ecting one or nore of id,s C r.S. LN .Ssai ter so

t hat the hel per conputer ?%te?agﬁéﬁ&Ft%ggqﬁggﬁegtlt égﬁggiqﬁ%cgﬁ§%#$QMﬂ ch
sent- a hel per cowdd #ten Of datipsting shaddswompand ocedahetncrdezs the

di sconnect one Ay dfPldr SEINELiRQMRHLE" SoffheE! E4adlr 110 OpERALT Ay O sai d
interactive program and i nput and output devices at one or nore user

| ocations. 2. A‘H%?ho&nﬁgrgh%ﬁrn9§°Fﬁ5§?%§rn3PsﬂﬁéFE¢% SHith 3gaid SR¥|F of

actuating 1@ SWdAR hbad capsesiatilnye a88E¥ES CAUMUL Qignsekgsh edsghy i ng
operation of said interactive program i slé)c?rfor ned so as to connect or

di sconnect one &GRS EBABUEEr EhAhdSHGHh Sodepat dgrende st 1ea

in part upon the identity of the wuser interface

processor which detected such command code.

30. A carrier medium carrying the interactive

-

svr:program for use in any one of claims 1 to 7.

—_—
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user | ocation which was connected to the hel per 35 conputer. -47- WO
99122294 . PCTGB9/ 03214 3. A nethod as
claimed in cl g rein said step of detecting said helper codes is
perforned at- gﬁg]g%?%re central |ocations renoté from sai FTEEPHOH 4t ons,
sai d hel per codes and said input data being 5 conveyed on a conmpn
channel from said user |ocations,to saiig one or nore ceptral |ocations. 4.
A nmethod as clainmed in claimg YUt her 8nprisingthe -Ep-&f detecting
action codes other than 10 J1d*Fel per codigs in sa 'nput data and
actuating said switch to nak break connectigns betmn servers and sets
of input and out putsdevi ces g to said action
codes wi t hout the uge BitIA net hod as
clained in claim4 whefjein $f gl [\-cgwi tch  are
performed by operatiof| of gfsw gm sai d hel per
conputer. 20 6. A neth =X alrredln clalm

of maintaining datasd N

| ocation, said stefol actMating—oy i \
said 25 interactive program i ncI ud| ng the of swtching
bet ween servers of the running set for a uger |ocat\on which sends gaid
action codes. ¥». A nethog etaigedsin cl i m4 whergin a
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30 set of input and output devices at a particular user |ocation

I ncl udes nultiple display devices, the nethod further conprising the step
of maintaining data defining a running set of servers for egggqﬁﬁgws 4

| ocation, sai dWx9&B2%t actuating said switch wthout the us sard 35

I nteractive program including the step of swtching output of servers
of .the running set for the particular éﬁe- WO 99/ 22M
PCT/ GB98i ' 03214 user |ocation thgditer di spl ay ?%fi es . n response to
action codes input frojpsuch it cyjsar~] ocation 8. éist for
interfacing a pluralit 3 uters with output and input
devices at a plurality hd system conprising: (a) a

switch selectively operabliefto conhg '(% Banputers with out put
and i nput device saild | {ORE said server 10

conput ers can be oci at [ed| 3 ar [ and i nput devices
at any of said us > s  The 44 ed out put and

i nput devices thro ef s [sai d user ations can

'/l"
interact with §k £§ '/;
supervi sory cgﬁg er s l
connected to sal Wi L ek

9 sy

control operation o
i ncludi ng a hel per conp¥
run an interactive progra

conputers for associatio a user
| ocation, said swtch
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operabl e to associate said hel per conputer with a set of 25 i nput and
output devices at any one of said wuser |ocations so that the

so-sel ected set of output and input devices is connected to the hel per
conput er. MX8EHM said switch for interchange of inputs BRUCBHORs t hrough
said switch; and 30 (c) code recognition devices
connected to receive the input sig s sent by each said input device, said
code recognition devices being operdtive to detect one or nore
predet er mi ned hel per codes in such input signals and to pass said hel per

codes to said 35 supervi sory conmputer system said supervisory conputer
system bei ng operative to instruct the swwtch to connect -49- -WO
99122294 PCT/ GB98/ 03214 t he set of

i nput and out put devices which sent such hel per code to said hel per
conput er whereby users at said user |ocations can selectively interact w th
sai d hel per conputer to select serFqiGcoPuters. 5 9. A systemas clai ned
in claim8 wherein said interaﬁéive program i ncl udes determ nation of a
user identity based up@ input al s suppl i#¥d tBdough the input device
connected to said hel pe 10 10. A g/stephas clainmed in claim?9

wherein said int] |t albase associ ating
user identities wth ac srt+ol | iing access to
servers according to 15 b 6 n gaid dat abase.
11. A C| ai ' ' nere] T
systemas bl abifes 2 B 3
24 /[ MOUSE RPROC | 32¢ ~_| SEAIL
% 7 (AT‘}V SERTAL
3 34 3%
\\?0
FIG. 4
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sai d i nt eract

ive

program

i ncl udes

avai l abl e servers on a display device 20

hel per conputer so that the display is different for different users.
system as cl ai¥¥@8%32%%c| ai m 8 wherei n said supervisory conpuPeFGB

di spl ayi ng representations of
of a set connected to said

12. A

?@F@ﬁlis

separate fromsaid 25 server conputers.
12 wherein said supervisory conputer sysitemincludes a swtch contro
conput er separate from said hel per conp r, 30 'said switch contro
conput er being connected to said switch so that said switch contro

conputer can actuate said switch, said hel per conputer being connected to
said switch control conputer so that said hel per conputer can pass commands
to said switch control 35 conmput er. -50- W 09922294
pcTlI GB98I 3214 14. A systemas clainmed in claim 13 wherein
conputer and said switch control conputer are connected to
i ndependently of said switch. 5 15. A systemas clained in
sai d code recognition devices are connected to said switch contro

conmputer. 10 16. A systefiJq§, cl&imed in claim15 wherein said
code recognition devices are operative to recognize one or Mre action
codes included in data input fromsaid i nput devices and pggg said action
codes to said switch contr@f~"Comput €r, sai d Swtch confrol cdnputer

13. A systemas clained in claim

sai d hel per
one anot her
claim 13 wherein
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15 bei ng operative to alter connections between said server conputers
and said i nput and output devices in response to at | east sone of said
action codes. 17. A systemas clained in claim16 wherein 20 sai d

i nt eract i \WOB¥228Mam run by said hel per conputer definePCI/GRIHPI2MY set of
servers associated with each set of input and output devices, and wherein
said action codes include change segygr codes, said switch conputer being
operative to actuate the switch to gygconnect a 25 one server of the
runni ng set froma particular group of input and out put devices and connect
anot her server of the running set to those input and output devices in
response to said change server codes. 30 18. A system as
claimed in claim16 wherein said interactive programrun by said hel per
conput er defines a running set of servers associated with each set of input
and out put devices and wherein at | east some sets of input and out put

devi ces include a 35 plurality of display screens and an input
device, whereby a plurality of said servers in the running set -51- WO
99/ 22294 pCT/ GB98/ 03214 may be

active si mul t aneousl y W th their outputs displayed on said plurality
of display screens, and wherein said action codes include change focus
codes, said switch conputer being gggﬁﬁti to actuate the 5 switch to
connect the input device to a différ * offe of the active servers in
response to said change focus codes. 19. syiéﬁnﬂﬂs clainmed in claimi15

t

wherein 10 said switch co ter is o at iy 0 actuate the switch
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ANy P
e N |
106 | 100
- \__Y‘ /
- f/ 102

N

114 \\
140

98

SUBSTITUTE SHEET (RULE 26)



to connect a set of input and output devices to said hel per conmputer in
response to said hel per codes. 20. A systemas clained in claim19

i ncluding 15 a plurality of helper conputers as aforesaid wherein said
swi t ch conput WOR¥#%% es the switch to connect one of said BFHFESMH per
conputers to a set of input and output devices in response to said hel per
codes. 20 21. A system f§fg connecting a plurality of input
devices at a plurality of user |ocations to one or nore server conputers,
said systemincluding: (a) a plurality of wuser ports for connection
to said input devices, said user ports being 25 di sposed at one or nore
central locations, each user port being adapted for connection to one or
nore input devices at a user location renote fromthe central |ocation of
such user port; (b) a plurality of server ports adapted 30 for
connection to server conputers; (c) a switch for selectively associating
said user ports and said server ports so that input signals supplied to

each user port by an input device connected thereto will be conveyed to the
associ ated 35 server port and to a server connected to such server port;
and -52- WO 99t 22294 FIG. 7
PCT/ (3B98103214 (d) one or nore code recognition devices associateﬁwMtﬂ1
said user ports and | ocated aj..said one or nore central |ocati ,sai d
code recognition devhgqgabein 2operative to detect one or nore command
codes in 5 i nput siqnal Suppited tnrougnh _said user port and
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provi de a code output including code data representing such conmmand code
and address data representing the user port carrying the input signals in
whi ch such conmand code was detected. 10 22. A systemas claimed in claim
21 whereMPYREor nore code recognition devices FPREGCEBS2I4, plurality
of user interface processors, each said user interface processor being
connected to one or nore of 15 7%@ d user ports, the system further
including at | east one control processor and a control data channel
connecting a set of said user interface processors with each said control
processor so that the particular user interface processor of the set which
sent data to the 20 control processors can be identified, each said
control processor accepting data representing said command codes and
assigning said address data based at least in part upon the identity of the
user interface processor which sgafBuciBdata. 25 23. ﬁi}@ystem as cl ai ned
in claim22 wherein each said user interface procesigr' associated with
only one said user port. 30 24. A systfemas clainmed in claim
22 wherein said at |east ongggontrol processor ijggludes a plurality of said

control processgors each assograted wih a differ tmﬁet of user interface
processors, each said contro rocessor bei ng oper thve 0 assy gn address

data 35 basgd in[part upon lbhe-identity of precgssor and in
part upon {he ident|ty phedhe Lser interface.-S3-
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processqQr within the set of user interface processors associated with that
control proce % A systemas clainmed in claim22 wheregj g sai d
control dat a%%%zﬁ includes a tinme division nulti pIP&}&& ¥92¥hannel .
26. A systemas clai rred in claim?22 wherein each said user interface
processor is operatlve to 10 del eteg/®aid command codes from i nput
data signals ; -
i nput data si g‘\_é_ﬁ] Wi t hdqut sai d command codes into a user data channe
said switch belng| operatiive to connect the user data channel of said
interface 15 progessqrs with said server conputers. 27. A system g
clainmed in clalmp6wherjein said server ports and said user ports inc
vi deo connecti E s gaid|switch being operative to connect the 20 %
corfnection of}{ epch ser g)ort to the video connection of the
port associatefd wth sudh ¢er port. 28. A method of operating a
plurality of 2% gervgr comuters from a plurality of user
| ocati ons conpfi s} ng the steps of: (a) sending input data in a data s
along with comrand ¢odeq f |npu gvices at said user locations to
ports at one or np ﬁ ceqtr @ ions; (b) detecting said comn

t t’1"al

r

d

>

;
codes at said qfne o] & ons, forwarding said command glodes
to a superviso put gr and forvvardl ng said i nput data from each sall/d

user | ocation thrpugh aiswitch.35 to one or nore of said server

conputers; and|-54- @ '\ ~
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WD 99t 22294 PCT9(GB9803214 (c)
actuating said swwtch in response to at |east sone of said connand
codes to change connections between said one or nore of _said serve
conput er s- alt@ 2 é”g?’t’] i nput devices. 5 29. A nethod as cl ai nBEFFR? @P%ﬂ‘m 28
wherein said step of detecting said command codes includes the step of
detecting said comand codes at a pl /gllty of user interface processors
associated with said user 10 ports and associating address data
with each said command code so that such address data depends at |least in
part upon the identity of +the wuser interface processor which

det ected such command code. 30. A carrier nediumcarrying the interactive
program for use in any one of clainms 1 to 7.
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(54) Title: MULTI-USER COMPUTER SYSTEM

(57) Abstract

A system for connecting multiple users to multiple computers

computers and input/output devices such as display screens, keyboards and pointing devices at user locations. A supervisory computer
system maintains a database of the available computers and connections to user locations. The supervisory computer system includes one
or more helper computers which run programs to aid the user in selecting connections t be made, The switch is arranged to capture
preselected input sequences as designating commands, such as a command to connect the helper computer, and to forward these to the
supervisory computer system. The supervisory computer system actuates the switch in response to these commands so that the user can

establish communication with the helper computer.

uses a switch for making and breaking connections between individual




