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the Invention The invention relates to network switching systens and nore
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net wor ks began to expand, there becane a growi ng need for so-called KVM
switches to all ow ABTWORKBASEDKYDM SAYEFCHOINGCRESTEMMD control nultiple
different conputers with a single keyboard, video, and nouse workstati on.
At first, KVM 10 switches provided the mai ntenance operator with the
ability to access between two and eight different conputers using a single
keyboard, d . But, corporate networks grew in size, such that
t he size émhT égﬁgq&ﬁo ﬁ?“ KVM swi t ches increased. Eventually, conputer

net wor k operators demanded KVM access between a wor kstati on and t housands,
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tHis way, larger nunbers of conputers could be accessed via a single
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raditional corporate network 10, such as a LAN, WAN, Internet, etc.
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of the servers and th ni c tocols u rk on the
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PCT/ Hé%r]g‘ gngz?ﬁors demanded KVM access between a workstation and thousands, and even tens

of thousands, of different computers. The initial response was to scale KVM switches such that a

15 KVM switch that provided one workstation with access to 8 servers could instead be scaled to 8
additional KVM switches, thus providing access to 8 x 8 = 64 computers. In this way, larger

numbers of computers could be accessed via a single keyboard, video and mouse workstation.

Scaling remains a viable alternative in many computer environments today. However, as
the introduction of extremely vast numbers of computers, such as in server farms and the like,

20 become commonplace, the need for a network operator to access many tens of thousands, or
conceivably even many more computers becomes acute. Of course, KVM switches can be scaled
in increasing numbers in order to accommodate the growing numbers of computers that must be
attached to a few workstations, but the increased number of scaled KVM switches becomes a

space consideration in large server farm areas.

25 Examples of the traditional KVM switches are shown in Figures 1 and 2. In Figure 1, a
traditional corporate network 10, such as a LAN, WAN, Internet, etc., provides a communication
path for a number of servers 11-13. The operation of the servers and the communication

protocols used by the network on the corporate network 10 are well known to the artisan. For



2 purposes of brevity, they will not be repeated here. The artisan wll
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up, the KVM switches emulate keyboard, video and mouse initiation commands such that each
of the computers 14 believes that it is actually connected to a single keyboard, video, and mouse

20  workstation. The KVM switches are programmed to emulate keyboard, video and mouse
limitation commands in accordance with one of any number of different KVM standards, such as
Sun, PS2, etc. for keyboard/mouse and VGA, SVGA, etc. for video. In addition, the KVM
switches 15 and 16 poll the workstation system requirements (such as the type of mouse, type of

monitor, and type of keyboard) and provide data conversions that are necessary for otherwise

25  inconsistent keyboard, video, and mouse devices to communicate with the servers 14.

One of the earliest types of KVM switches known is described in U.S. Patent No.
5,732,212, Perholtz et al. System and Method For Remote Monitoring and Operation of Personal
Computers. Perholtz describes remote KVM switching via the telephone network and local
switching via a daisy-chain network of computers. Perholtz describes the use of a host system
30 communicating via the telephone network with a workstation to gain motherboard access to a

selected computer. In other words, Perholtz discloses that the remote user can reboot, cold boot,



30 communi cating via the tel ephone network with a workstation to gain

not her board access to a selected conputer. In other words, Perholtz

di scl osewoiatzsihe renote user can reboot, cold boot, WO 8CT@BIGH6IT2

PCT/ US00/ 16972 3 and perform ot her éuncti ons that m ght otherw se require
| ocal not herboard access, when the enote user enploys the host unit to
gai nariderfont berd 6arctioacthessighT hthepries eaquire farahmodsTRaEd Aess ¥&n gi5i £ i cant

i nprovenent over traditional KVMsw tches .an enote access KVM swi t ches
by pﬁemﬂted‘ilsﬁbe‘RB{W%g@ St uRf &Otﬁ?ﬂlthff%odﬁﬁrﬁ%aﬁglac%éél ed KVM 5 switches per se
and without a traditional renote access unit--to any nunber of servers on a
networ k, together w th notherboard. access to those server 1 1.1 onal
net wor k aERERIESENs {IERHYN PIOKKIEHH P@tf‘aﬁa?tolﬁ?r%‘fﬁﬁne?g PVEr Elalifdriy KV PRGN

s conmmuni cati ng Vvia t he

net mrdkre%)é?eha%P?sé ﬂ‘WPﬁ@Ec?gsr n%'/ g;;%%diﬁ’iﬁvﬁ@ US@sEORTRAA udatianbelcwee K \avie

anot Her o usua Int packeted information. Thus, in traditional
Sy st giiechel & sehad antwer ciraditiyna vahbahbtes Pahiknpwng nematolbichers sligh renot e
10 systens, one can access a server via the 'élel ephone nett rlécC %]She

| nt engteprk, iagether witd RINFrORYIIEEESH [0 hoPeeEveih dINHHLCAL RALE™ &°FHe ser ver .
However, user LELL] j kéhand€ k@HDaildovidee
nunb@'rgéehgf ﬁlseéx??/rg%tgt%%]%g{l &r%%gk}gf?st ﬁ%’ﬁpggﬁﬁgg@ﬁ?&g cor%ﬁr?’t&% LAN or

| Nt e5mnBhouseWdihlngandl daea IgdWedmshenmibtier, eaally iacioessmtad pabkesed ENEHSN. | n ot her

words, in the past, the user could fhoose tr%Siti o}nal M svvltﬁheﬁci hat
B Re AR oE

pr ovThesd imsadigensd aysieracikssibe sommesgally axaqlaRle dsABR /e FeHC ST S hi 1ty

could choose r : A I M ce dotaC b Saih Qe #d,
ﬁ{mb%yrs Tyt O%% a\?earcgé,ggtt%ﬁf"gf% g?ﬁagfﬂ&ggﬁ?éggbﬂgggﬁ ot her oar%a accyebgg The
Pr eseto by @bhiconcenly @ Polch Bbwehe, adeovel spriobhdieny\systemewpkmmpt 489 nunber
of workstations to tgai n keyboard, video and nouse acce%o @éf qunber of
ser vagcessdn the monbws af rverstiabmry eXifeon. APT aBIPIe. GCORMBUF YorEPH a

relatiyel 0%%‘1%?4%%%&%@3 Ta]x:[dua%Eé'srs?? o 85695 IANGRe M bidis 28 thdBasRIiRE Bder ed

enbodMHEA I'nvention, a nunber of servers communicate over a
COr peg Al ehARL Wakiion i K VM heideey paptbyvided demhahdardmosmss por hiasl lohitatieas var i ous
servers connected via a cable to respective caonverter boxes. The converter
Hox epraatic scdahilityias goeldwhepsegemats aseess Aeehas e Rieh Rr,ovb‘{‘?fic?cﬁ\?‘?%%v?s e vari ous

user wor kstations ,al so nmmuni. ¢at.e. g%p&g&ggse with this enbodi nent,
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workstations to gain keyboard, video and mouse access to any number of servers on a corporate
network, the Internet, or other network in a relatively simplified structure. In accordance with
20  the preferred embodiment of the present invention, a number of servers communicate over a
corporate network, with the keyboard, video and mouse ports of the various servers connected
via a cable to respective converter boxes. The converter boxes also communicate with a
maintenance network, onto which the various user workstations also communicate. In
accordance with this embodiment, when a user of one of the workstations desires to access one
25  of the servers, the user workstation communicates via the maintenance network to a
corresponding converter for the desired server to gain motherboard access to that desired server.

The user can then employ the server to communicate with other servers via the corporate

network.

Although reference herein is made to converter "cores” and/or "units" one can appreciate
30 that the converter described herein need not be a "box" or a "unit," but can be a computer card,

server card, or can be otherwise incorporated into any system component.



The user can then enploy the server to conmunicate with other servers via
the corporate network. Although reference herein is nade to converter
"cores" @uEdigszdiuni ts" one can appreciate 30 that the co®edrYEp/1e%E%cri bed
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In still alternative embodiments, the maintenance network and the corporate network are

15  bridged together.

BRIEF DESCRIPTION OF THE DRAWINGS

These, as well as other objects and advantages of this invention, will be more completely
understood and appreciated by careful study of the following more detailed description of a
presently preferred exemplary embodiment of the invention taken in conjunction with the

20  accompanying drawings, of which:
Figure 1 is a schematic representation of a prior art corporate network;
Figure 2 is a schematic representation of prior art KVM switches;

Figure 3 is a schematic representation of a preferred embodiment of the present invention;



WO 01/ 84291 PCT/US00/ 16972 5 Figure 4 is a schematic representation of the
systemof Figure 3 with Internet and server nmanagenent features; Figure 5
i s a schawmbi/ga2eepresentation of an exanple alternative ed§ddV¥AL973f t he
present invention; 5 Figure 6 is a i;?enatic bl ock diagramof a KVWMto LAN
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schematic re reﬁentation of an alternative exanple of the present
inveﬁ??@ﬁ?nﬁﬁgﬁ &G is a schematic representation of another exanple

enbodi nent of the present 10 invention; and Figure 10 is a schematic

representation_af an exanple converter i - 1 ~ sent
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nicate wth one 15 another. The corporate LAN 10 is a typical LAN and
the servers 11-13 are common, over-the- counter servers, as depicted in the

prior art (i aur - CHPSdansBaidri KR R EsRbnidvienth@n, each server
1%, 12 1315g%#£ﬁfé§%%£m€§tﬁ a %%%verter 21, 22, 23, which in turn
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27 also ¢ C}f{gu %Laﬁ?%%{:}?e%a?ictbﬁ]&kr@éé&glr@ %25 %x@ﬁb}’&%l‘ve? Ond édHekHEd inGic@fdance

comuni cat he converter , and 23. Al though Figure 3

i | | ustRiRreeEiveition; 3 converters, 3 workstations, and 2 networks, the
present invention is not limted to a particul ar enbodi nent shown in Figure
3 and may envision nore or |ess of the conponents shown. It is preferable
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all owi ng servers 11-13 to be over-the-counter, unnodified servers. But, it

is equally valuable to incorporate the converters 21-23 into the servers

11-13, as f &t RlddSriafotef SGamplhembodinent ef the pleseB2, and
23 act as:%%§§$ﬁ§gﬁg§?g§Qggﬁﬁeéh t he Sé?vers 1f113 and t he

10  invention; and

Figure 10 is a schematic representation of an example converter in accordance with the

present invention.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

Figure 3 illustrates a corporate LAN 10 onto which servers 11-13 communicate with one
15 another. The corporate LAN 10 is a typical LAN and the servers 11-13 are common, over-the-

counter servers, as depicted in the prior art Figure 1.

In accordance with the present invention, each server 11, 12 13 communicates with a
converter 21, 22, 23, which in turn communicates over a maintenance network 20. User
workstations 253, 26, and 27 also communicate onto the maintenance network 20, including

20 communicating with the converters 21, 22, and 23.

Although Figure 3 illustrates 3 servers, 3 converters, 3 workstations, and 2 networks, the
present invention is not limited to a particular embodiment shown in Figure 3 and may envision

more or less of the components shown. It is preferable to use separate converter units 21-23, thus



mai nt enance network 20. The internediary converters 21-23 thus allow the
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21 has direct motherboard access to the server 11 just as if the keyboard, video, and mouse used
by the selected user workstation 25-27 were directly connected to the selected server. Between
20  the converter 21 and the maintenance network 20 is a network card that allows the converter 21
to convert signals received from the maintenance network 20 into the keyboard, video, and
mouse signals desired by the server 11. Similarly, the converter 21 takes keyboard, video, and
mouse signals from the server 11 and packets them (or otherwise formats them) into a data

protocol acceptable for the maintenance network 20.

25 The user workstations 25-27 communicate with the various converters 21-23 via the
maintenance network 20. In the preferred embodiment, the maintenance network 20, as shown in
Figure 3, is an entirely different network than the corporate network 10. The maintenance
network 20 may operate under the same protocol as the corporate network 10, but need not do so.
Thus, the maintenance network 20 and corporate network 10 may each follow Ethernet, LAN,

30 ATM, wireless, CAT-5, TCP/IP protocols, or any other kind of data network connection or

protocol that permits devices to communicate one with another.



When a user workstation, for exanple workstation 25, needs to communicate
wth a server, for exanple server 13, the workstation 25 sends data onto
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format required by the server 1 nd _provj des. t hose i t he

res pé@@i‘ﬂﬁ@ﬂkéﬁ?%‘g} ﬁ‘eéﬁer_eﬁ%?@g’cﬁgsr %tat(?g by K 3 %%\I]\E/eél?lgcle?f}e?‘%vg‘r@hoz fek%d, the user
15 wor ksdatd QR s2h Masimdivde Ghuatk 88 tOlAnBeSAIKQAdB23-03 to a8 nidinthose
keyboar and nouse devices of the workstation 25 were di rectly connected

10 t hewsek2or Tha network herdoppas it thediddstingal ddthonodhe PATEENaNEHEEWEHEY t er s
w Il be packeting sendi igital i deo ta fram he
wor kdenthp éﬁSIWér?Pﬂber“e\’igé‘r&ghgﬂrﬁétt%??ﬁ?@.m%ﬁs ﬁ%ﬁéﬁe?ﬁ%éaggﬁ%g@\élﬁ% t %{ngéecedi ng

par agr i L di ' 8 Rl QMrork A MRInEARh@MerROrkle), weerrs anver t er 23
and \%Br egieé??’gﬁég@\i%g%i@?%?(?i%ti onalm. Keyboard and ermuse command data is

sent stah@irdeesibgaré mous@proseol 8r thd Sortroit cpwed bethexgryes Lok STRI4E MBS to set

mouse sensitivity, keyboard lights, etc. Video ds_ar | so sent,
f r omstangls te gretiesRECtiys kmbond angmause PEs OfibF R SE fégﬁﬂgge B%@tﬁet'gse he server

ﬁg Vig sqgtié:r%oﬁ/ﬁe[st TecfatcestE tORKRE tlgﬁést 2dir3B00 kel bded hed Moatd ddvives of

cessary intérnediary steps required for any of “~25 the workstations 25-27
t 0 cqpaBiGakien BbtWweradirealy dohsecsat wehssetterlld. That is, the converters 21 23
will respond during boot-up to the servers 11-13 with the appropriate
keyboard, video, and nouse initiation responses required by the server
11-13 in qpees %ﬁ;{ésilﬁé gif-§ctibhenrecsp eadel Mee s@rweees willritepabledtingsendjng Higitah
proper keyboard, video, and nouse peripheral is conn cé d thereto. Froma
st udyiddo deityirom tBe sasver 13dA ﬂsfé\éfoﬂqfi@floﬁﬁ}m#&ﬁﬁ’érth%mt%%% ‘f'ati ons 25-27 (only
30 limted by the nunber which can be maintained by mai ntenance network 20)
can conmuni cat e _ .

Although described in the preceding paragraph in unidirectional fashion, communication

70  between converter 23 and workstation 25 is bi-directional. Keyboard and mouse command data
is sent, for example, from server 13 to converter 23 to workstation 25 to set mouse sensitivity,
keyboard lights, etc. Video commands are also sent, from time to time, from the monitor of

workstation 25 back to the server 13 via the converter 23.

The converters 21-23 will perform all the necessary intermediary steps required for any of

25  the workstations 25-27 to communicate with any of the servers 11-13. That is, the converters 21-
23 will respond during boot-up to the servers 11-13 with the appropriate keyboard, video, and
mouse initiation responses required by the server 11-13 in order to bluff the respective servers

into believing that a proper keyboard, video, and mouse peripheral is connected thereto.

From a study of Figure 3, one can see that any number of workstations 25-27 (only

30  limited by the number which can be maintained by maintenance network 20) can communicate



WO 01/ 84291 PCT/ US00/ 16972 8 w th any nunber of servers 11-13 such that
the scalability of the KVM signal switching is not constrained by any
parti cul wo @ysiical requirenents of a KWMswitch. It shouPETBSHHIE t hat
the corporate network 10 is shown inigure 3 for illustrative purposes
only and is not required

by the presenht invention, |ln the npdern
envi mithreepnpmbonelssrversl h‘égﬁu@@h@téh% sepjabylgy ﬁ’é\?\k/’ec%m ﬁ‘igﬁgts@’ 1\Rﬁ’t“ﬁ HRY anot her
over a corpqrate network 10. Figure 4 | t he enbodi nent of Figure
3 Wi Pﬁ“%ﬂ‘ég%V any B?%%PfabB‘PWar {%ﬁlr%ﬁeem%é%egg\fgg?@%hto conmuni cate via ? he

Internet 28. In the enbodi nent of Figure 4, the maintenance network 20 has
comuni cating thereto a gateway/firewall 29, whic user
wor kst at i MOQ@-@WOE??@%[ ?ﬁ?@%%ﬁﬂ ‘§9ﬂt}021c§5}d?\§rel?pllzlr%%g%%g&rg%o I'Ments, the

corpar,al <18t AQukadbPacrRbACadkdont e HenheddretnPiorshain Hobatert he
mai n?gﬁjgg%se%%et v\d/(;lrsi1 tZoqgorrrru}gi galfes over the Internet 28, as do each of

the sesveirserd 11-13.noMA sonshoieste withRinguanethdr per a comagementorkdPyver 30

comuni cating with the naintenance network 20 which allows a network
manager to manage the mai ntenance network 20 and to communicate with each
of the deviges4allisaehedhd embdimend oftFénan deviteadder Kearares, IBTRA|tHE Besisers

I PogUo commuRe GO B ORI o DEGTIEURHEE! 5 HBK o 'BALEORE for
COm Ok B B YorB IR e 1@ler PR ENES By fewdlid Rebi@BARLAD e wr Fi gure 5,

ei ght"*E¥ ver rver are shown ~¢onmmuni cating with an 8 x 1
CONVEIdrRetaRAs 2505 B the Tt&BENISL tGHTcodRecinnmmmieraiossments.the perporatd M EAdNCce

network 20, which communicates with the workstations %@ 2{73_H&(/Fi. re g) The
20 dilPfcen baceplised nsdhe Fignete8sughtharihggaintgnance mplyyork gl c@ %??dger“%

repl atgee%ﬁ%;ig?%g Ooéagpié)?q%ps%m%‘n%l_tfgnverters 21-23 (for exanple, Figure 3).

When needs comuni cate with any one of the servers
31, the workstation sends the appropriate addressing information to the

servers, the 8 x 1 canverter 32 pick - i ; 31,
separ at es A/R® S}H)é‘frhlr’tclgg‘t’rﬁé 156&935‘65‘7%@2 s’%gl?{ iﬁ?%ga%ﬁﬁ%wtﬂ?%@?l&‘??@;Zr ver

A-ser , A8l AWES SetdDri BERACE ivnBataddifainaintenahbenappriol amtte ser ver
20 t%or
destin\régwgodéor t ce appropr?ate server. Thus, in the enbaodinment of Figure 5,

conv enhenuBtawitheatyofr tbe dedvessitisivddathe MpiBANERE BV ATettance network 20
and converts it into KVWMsignal data for the KVYM ports of a server, it also
sorts and o

15 Figure 5 illustrates an alternative embodiment to the embodiment shown in Figure 3. In

Figure 5, the corporate network 10 provides a network backbone for communication by a number
of servers 31. In the embodiment of Figure 5, eight servers, server A-server H, are shown
communicating with an 8 x 1 converter 32. The 8 x 1 converter 32 communicates with the
maintenance network 20, which communicates with the workstations 25-27 (Figure 3). The

20  difference between Figure 5 and Figure 3 is that the converter 32 replaces a number of
independent converters 21-23 (for example, Figure 3). When a workstation 25-27 needs to
communicate with any one of the servers 31, the workstation sends the appropriate addressing
information to the servers, the 8 x 1 converter 32 picks up the data for all eight servers 31,
separates the data to the appropriate ports for each of the servers, server A-server H, and delivers

25  respective KVM data to the appropriate server destined for the appropriate server. Thus, in the
embodiment of Figure 5, converter 32 not only retrieves KVM data from the maintenance
network 20 and converts it into KVM signal data for the KVM ports of a server, it also sorts and
delivers data received from the maintenance network 20 to any one of the eight different servers.

Of course, other scalability factors (beyond 8 x 1) can be employed for converter 32.



delivers data received fromthe maintenance network 20 to any one of the
eight different servers. O course, other scalability factors (beyond 8 x
1) can beveopssayed for converter 32. WO 01/84291 PCT/ USO0/PLagisp0/1607Fhe
schematic structure of the server and converter will now be described with
respect to Figure 7. In Figure 7, tHe server 41 is shown includin% a

mot her boaftle 4Ghenmtinstruointe afahaiscaBr andgonyerigr wilbnewbg dascribe WA FFEREC Gt her

server conponents will be incluyded .in the s , i { own
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PCl ﬁ@LcQo%aﬁi AOWHPEo e offer dkvdrQofponEits 6all Be Wctudel én thetsenrek4 BSvhidinere
network 35 can be a LAN or other network and can foll ow the Etﬁﬁh%ﬁ%’

, the
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can p&%ﬂ% Snd DASR110WNEE Bl TP/ P HifotBelMALBBTRO], MtHobereamiction.baaid t o

create appropriate data signals which are 10 sent onto the network 35 via
the mellvitiokynC arecketh@r 4 Fuwill esei vetkiegboand bed moasedingiuctigns freBybkeybeed ade

keyboard and nouse.sjgnals, vi,a a video 0Ccesso } i vi deo

re?r@gh“%FﬁﬁﬁF@dt?ﬁ%k%ﬁﬁ@“VFﬁéﬁ“@ﬁPﬂﬂﬁﬂH%Sngﬁv¥@%% p%§F98¥ﬁH¥ﬁ§g§%§§en{

i nvemsitx‘ag'viontsg.?i ) 1BEdsSbr Shth€ AYARGbSard € Er8GE |a?%ﬂ09ri§th Qatai sikenls Weiybasr d and
e

nouse ports server 41. |In particular, e video port fromthe video
¢@r d sét onfo thheesearrk 86 viklthe antvack sardrBo Furthpr dis potherbesrd A2 ¢andegORd&r t er 47,

15 Simlarly, keyboard and nous orts of the server. 41 (.whi
i r eEhT KEyPArIMEA LR B che B ged Bgfat ey BEa e U eSO 46 o
the ?1%3:}/ ﬁﬁtp\)’? eckhrd A4 th inﬁggﬁ(‘fr?.r frethe Plesk® iRentidg. tlhé YO8y esRPUN chrhebisgur e 5

(for e servers en the converter 47 will also include KVM ports
48. . d#8ctfyoio the Ridebekeybbard end erosse fire afohw sarvard14n akigulapiharideaPed via a

network card in the converter 47 %not_showq%@ ZOA%g gpe naig% pance networ k
20 vifrhdewitee @ahibet hgsemer 4 TtnnAes M8 AAGS HR8t o K26 L EN %e'a LAN,

hergnet, 1o\ ' ; {vRich ERAn&P BRESL 18 RhdRoitboard
E nngﬁg?ﬂ%. %%%é%&fmgg%ﬁﬁkﬁﬁﬁﬂ?%@?@?gégd ?B mh?cheveryhetmorﬁ pré?gcol i's

enpl aggdohmict fekaypokrd20d mdbserpoits 4@of thg convditet he Hahaewrvarieet oMk 20 i s

at | east one workstation 51, and probabl addi tional .wor kst at ot
Showkype SROWRG Burs (BEMIHIe STge bihon oSG Ral P e e Ky bt

i nt er,gedj beﬁﬁﬁ wor kstation 51, which communicates with the
convéggé¥?%¥nJ?% ﬁgfﬁgﬁﬁ%enance network 20, and

The converter 47 also communicates via a network card in the converter 47 (not shown)
20  to the maintenance network 20 via network connection 50. The maintenance network 20 can be
a LAN, Ethernet, ATM, IP/TCP, wireless, CAT-5, etc. The connection 50 and converter 47
network card will correspond to whichever network protocol is employed for network 20.
Communicating with the maintenance network 20 is at least one workstation 51, and probably

additional workstations (not shown).

25 As can be seen in Figure 7, the converter 47 acts as an intermediary between the
workstation 51, which communicates with the converter 47 via the maintenance network 20, and
the motherboard 42 of the server 41. The converter 47 can be the
so-called "Keyview II" product commercially available from Cybex Computer Products of
Huntsville, Alabama, and described in U.S. Patent Application No. 09/401,501 entitled "System

30  and Method for Accessing and Operating Personal Computers Remotely," filed September 22,
1999, the entire disclosure of which is incorporated herein by reference. Because the converter

47 connects directly to the keyboard and mouse ports of the server 41, it has motherboard access



t he not herboard 42 of the server 41. The converter 47 can be the so-called
"Keyview I 1" product commercially avail able from Cybex Conputer Products of
Hunt svi | e od4adiama, and described in U.S. Patent Appli catPiCdiiSQy/16972

09/ 401, 501 entitled "System 30 and Nethod for Accessing and Operating
Personal Conputers Renotely,"” filed pt enber 22, 1999, th ntié

di scltosherreoiberbamidcd? ofshe srevnerpdr dtheFOREFTET A7 Buscan SpusK ke me g‘t?s’é ‘?%E—?

converter 47 connects directly to.t 10RUS& R0 FoshePhoatdr e

ser vaEriaTm cpld B9 g R Salcigne e R R 3 S
ot h%gééé‘.r & d2 1f ek RBEK R IFi dhite 7 BNBWS Bevesiketatidy 51 tugerfram foactses ttheie

nmot herboard 42 to perform_con boots and ot her functions which can be

ac comobthatbeardail thatthewdikseation Fo tcheldoa perfore H s were pHURLY CORRe dent of
Figure 7 allows the workstation 51 to perf ' tysthe pdreLhss board
42 tH‘&fw?r%és\ﬁ\gﬁ@%q”b%“%&Wé%‘tfﬁ%lnhoél?er%(garr? é?&nml tpgﬁgtwv(\)e?l?gar?ﬁr%pe{%y connected to
the § gl&trw%réﬁ_% and communi cating with the notherboard 42 via the network
card 43 and PCl bus of the server 41. Thus, the present invention differs
substantially fromtraditional renote access devices which communicate

W th a seryel Yk gr«%eﬁq{l\y&'ﬁoﬂ%ﬁwg, Kutstdnfiall P bMaFadi@siRMengdt€ accesd dsteesuch
traditional systens do not gain the direct notherboard access that the
conpuyigeh eémirheicpreasient sék@er viw e ntiverneyapriscard sotyghmpedemkegh A siAd mouse

server ports. As can be seen jn Figure 7, the seryer 41 can ndar d,
over -trageticialissemssiar Rk LRy tF%d’éeCté@cgaﬂg?ﬂd ﬁﬁﬁeﬁ%ﬁﬁgéﬁf OH]LPP%% £ gﬁ%ﬁ %S%b/liadeo
rd.44 al o K] ppUs&rRehbsgs. Further, the workstation 51
gl n Hgv?ﬁl@gé%}gﬂgﬁﬁébégg(?gﬁaonwrr?cl udi ﬁg &Dr?(stati on types that nmay not
be conmpatible with a selected server 41. Thus, by way of exanple only, the
wor kstatiop 51 15 can 3 tslaRBarBNSl ok -SRI & seAidr @R abe a
PC- server &?‘nﬁantt??esegohnv%%%rﬁg{} %%yﬁ%\f%?‘}é@%ge “The heceessarynconversi ons to

al | owdagrdvabistbahidd?, Sthndfd sadeswarcat endidtirilatdkeybeardend ndduse PhEs.converters
in the enbodi ment of Figure 7 thus provide the caonveni ence of allow n

user sFurtheg i wyrkstagen 6 héaltb@MBEWPMFR@f@fﬁ“@ﬂsmsli‘dwgt"ﬁorg%PQ‘i Wé’-e%%‘ﬁhlf’@?
computers 41. Alternatively, the,co K ' fer 47
can’ tiecPReomBUIlt SHTeEiet ssh AP TNE, B st A ERE ol WRALCRIMANA T
hGWeveh el 5L BS whli@ta%ioh Wad thlsetr e canibt @ PiCzedverand ted eceeti¢ret Tovitlver t er

47 hardware and software. Thus, the present invention can be epbodied in

t he sprovidtittornesbssary coheersiony ty allosv tesyerkgiation S/ QrcorHBUERIA M BRSTEE Wit h

an exi lef\r ael co%gfr:]r\t/eef‘g }net%e gr7n’bodiment of Figure 7 thus provide the convenience of allowing

users to employ over-the-counter workstations 51 with over-the-counter computers 41.

Alternatively, the converter functions of the converter 47 can be incorporated nto a
20  server 41. That alternative embodiment, however, requires the server 41 to be customized to
include the converter 47 hardware and software. Thus, the present invention can be embodied in
the situation where the server is a standard over-the-counter server with an external converter 47,
or where the server 41 is customized to include a converter card having the features of the

converter 47 providing direct motherboard access, or where the converter functions are employed

25 elsewhere in the server of the system.

The present invention is also different from prior art server cards 36 (Figure 6) which
receive keyboard and mouse commands 39 and video commands 40, and convert those
commands into network packets for delivery onto a network 35. As shown in Figure 6, some
prior art systems accept keyboard and mouse data 39, packetize that data in a packetization

30 function 37 and deliver the packeted keyboard mouse commands onto a network 35. Such server



or where the server 41 is custom zed to include a converter card having the
features of the <converter 47 providing direct notherboard access, or where
t he convavoersfencti ons are enployed 25 el sewhere in the R&EYEN/16%72t he
system The present invention is alsg different fromprior art server cards
36 (Figure 6) which receive keyboar 1and nouse commands 39 and vi deo
commendls 3602an alsd ageapy sideo A drte 2 idson R MINIF OREETIONUINY AR IEN FORVEHS| i very

onto net wor k .35. As _sh in Fi i - t
oy b s e g SarRs DR sl Gl PR 1 o RS XN 55"
f unctdoemirhfe)ahdicebint@inds b RekkRbeth kRYboardn fisien GommetdEvaed on thenet wor k

35. Such server WO 01/84291 PCT/ US00/ 16972 11 cards 36 can_al so aﬁ(cept
vi deaenork Ao lmcerittheb theopresmhriyanien v pxirere oh Mhicgs kP ITcHIgYEr b £5Ct he

vi.deo,signal s int 0 nd. type such_as dr i : ordi nat e
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i nvention, an exanple of which is shown In Figure 7, takes 5 digital video

di r ectdristhtiankeyheardiadd onquee viaglte keyboandpradmequse PR érte tspmothgriorid 4oni t or  of

th kst at i 51 via th i nt t 2 ' ' t
ot he BRIt FESot)! PR QUvR et a BRI KpBaRPer S udEs BRI SCE o

and npusgyhort 46 to the notherboard 42. Alternatively, the present
invention can take digital video directly froma video frane buffer of the
server. 10 Further, with respect to converter 47, since the converter 47

ngcei ves rawLui dag, I?E%CEPE) cohVEARD 4P0ihceARe cONREPHY RIckREs fakv CilBo GORYEr t

vildeo resolutidns o he server 41 to match the resolutions required by

t he naddotpit 48, thd@nwendestiatahaon bttt vidéreresolntiens @ithd gervénsl tprm&lilltig@ scal i ng

and resol ution conversions to the videg 4? i,g addi tion '}ﬁ‘l Eacke i zation of
b F-hih c&

t he resQlwionescyaied by dhe MEPAAHREY i saRe HeYHEERE BN SAne 5

Fi gure 190 il ORElLETo pRKERLBoAB Blel raw! viddd & fr 10,
t he vainaégsoyf}()“g%{dﬂ%ﬁ%g%@ tﬁﬁg%%lsilgs(?énafol%rom tahg vi deo, keyboard and
MDUS arapeitssiodfonto the myvgiteedrice hetwuek 2¢onverter 100 at 101 and 102. The

converter 100 may optionally include a 1 x N converter 110 (such as is

described with respect to Figure 5) such that KVM #2, KVM #3...KVM #N

gkgnal s cagure QUMtG AR Qn\Wix hip ¥ coHvEYeE idnosedatsit. sInafiduier 1@y ifdeviddootle si gnal s
to the network 20. The 20 converter 100 receives the video signal fromthe
ser veignal and thg KW #1 signal drom thej video; keibead)angimouse ports of a server enter the

converter 100 at 101 and 102. The converter 100 may optionally include a 1 x N converter 110
(such as is described with respect to Figure 5) such that KVM #2, KVM #3...KVM #N signals
can communicate with X number of servers and provide those signals to the network 20. The
20  converter 100 receives the video signal from the server (for example server 11 in Figure 4) at
video port 101 and provides it to video input circuitry 103. The video input circuitry 103 may
include amplifiers, conditioners, and other associated circuitry for video interfacing (as an
alternative embodiment, the converter 100 can be incorporated into server 11 and take video
signals directly from the server video frame buffer). The video input circuitry 103 provides the
25  raw video data to a scaling resolution element 104. There, the raw video is scaled and resolved
in accordance with the monitor used by the workstation (25-27) that will receive the raw video
data from the network 20. The scaling and resolution circuitry 104 may be in accordance with
that described in U.S. Patent No. 5,917,552, Video Signal Interface System Utilizing Deductive

Control (Leone), commonly owned (which is incorporated herein by reference).

30 Next, the raw video is packeted at digital video packeting element 105. This digital
packeting can be performed in accordance with U.S. Patent Nos. 08/909,924 by ODryna et al.,



video port 101 and provides it to video input circuitry 103. The video
input circuitry 103 may include anplifiers, conditioners, and ot her
associ at @ @iigaeai try for video interfacing (as an alt er n@ATES¥MEIFHi nent ,
the converter 100 can be incorporated,into server 11 and take video
signals directly fromthe server vid frame buffegé The vi deo ingﬂt

ci r cdiled JugiDs 1pr HH7dend 0HE0R582 byOP BB it Giledhiume 48al 9980 sk epHEP

el enent 104. There, the raW/vaggo.ig sgaled and resolved in accordance

wi t hoWRRe BB af SYNIER 5§ 1BSPPHACREFIESY BY [OH Y S5- 27) that will receive the raw
video data fromthe network 20. The scaling and resolution circuitry 104
may be in _accordance with that described i , tent No. 5 2,

Vi deo Si ghbg keboaid @éé?wsﬁwﬂ@mei‘;%gfb@a E}&L@‘é #?%88{? S‘P“V(EE%%‘?%%"{}@'
?gmp ggsc%\é@c? rely u'sg:'tﬂeskegﬁ'&a% glﬁ’d Abesk NRh&l I YrdvedeediRRE 8cess3@ tNext , the

€0 I'S packeted at diglt vi deo packeting el enent 105. This digital
pRc K glotHgbdaadobie perveor Tiedkeyhoad aod dausepui 102 thrdectPae tetkeXerard o8NS, 924

by ODryna et al., WD 01/84291 PCT/US00/ 16972 . 12. (fjled August.12, 1997
and YO/ I08ovsgpcodicprpighals iy ang) from the SéaveﬁEig‘el@ar‘ié&ﬂ“o“%&cﬁ‘sctg%%on| y )

owned, .bot.h af whi | " ' e &R fic8emdmel (Reyhgar d and
nousgéy%)f)érﬁflng n&%%% n?%ﬁ%%négg%ﬂégwﬂﬂ(egg&ﬁ? %ﬁe&t}éo converter port 102. As
descpphestine exiversbs, art perfdrmedoaeasuanthamba seymanhent nows sgrsld fdemdhe ect
access to the 5 notherboard of the server. Thg k§§$oard aqd nouse &Pﬁ# 102
connwotkstationtand theesphisants Gapsisent wyformeg Kayberd apMwsoHeRd G A% REKE ENd fr om

EQe sgrver 1 keyboard and nouse ports. The keyboard and nouse signals
ene%PﬁgeE "to the keyboard nouse conversion el ement 107 where
appropriate conversions are perforned to ensure that the keyboard and nouse

R e e g ok

Keyboar d re” pac | ement 106. The converter

100 ﬁéﬁ)galid%ldqﬁ&?se@@ M LSarGRBNtEHGakd Rgrudtions phevididdeaht @va0Brand
keyboard and nouse 1/0 108 to answer conmmand instructions prov%@ed by the

ser vexamploat seevarmobeumt Thesevestrupdens-aapld implade forexempletNess EYAFUSH ncl ude

for exanpl e nous rot ocol s eyboard standards, and nonitor resol utions,

etc.kiﬂ”@ﬂ%%mFﬁggr5%?@95?@3?“@%5%8’%g'packeted at el enent 105 and the

keyboard nouse signals are packeted at element 106, they are provided to

the network card 109, which sends the packe 0,th -

33dr essed Onge thegrayFhEigy Vicgeds Wfﬁi(ﬁ‘seflzi‘f F%Weﬂ%i(giﬁn%gb% kéyb%aﬁﬁ%\ﬁ’srel&g% Rl are
packeted at element 106, they are provided to the network card 109, which sends the packets

onto the network 20, addressed to the appropriate workstation 25-27, etc.

Some elements of converter 100 have been omitted from Figure 10 for purposes of
brevity, but one can recognize that converter 100, to the extent not specifically shown in Figure
20 10, otherwise operates in accordance with traditional KVM switches, such as are commercialized

by Cybex as Autoview and xP series switches.

Figure 8 illustrates an alternative embodiment of the present invention in which the
corporate network 10 and maintenance network 20 have been combined into a single network 80.
As can be seen in Figure 8, the workstations 87 and 88 communicate with the network 80, as do
25 servers 81, 83, and 85, to which the workstations may gain KVM control. When the servers 81,
83 and 85 communicate with each other over the network 80, they do so by addressing each other
directly over the network 80. Workstations 87 and 88 can also communicate with the servers
directly by addressing data to the server themselves. When, however, the workstations 87 and 88

need further control over the servers 81, the workstations address the converters 82, 84 and 86



Sone el enents of converter 100 have been omtted fromFigure 10 for
purposes of brevity, but one can recogni ze that converter 100, to the
extent n@lp giRgsdifically shown in Figure 20 10, otherw se @pEMSI&EOTN
accordance wth traditional KVMsw tches, such as are comercialized by
Cybex as Autoview and xP series switdéBes. Figure 8 illustrates an

al t enp@tHe\@n eaRedin®et rafstdrhie yyesad: videy.entiinmuse miwtmattontthehe aseepaiedit e
network 10 and nai ntenance network 20 have been conmbined into a single

net weetkeigBirectlago dwrmejbebeads 8f 49, gig 818, the workstati ons 87 and 88
communi cate wth the network 80, as do 25 servers 81, 83, and 85, to which
the workstations nay gain KVM control. \Wen the servers 8 5

| . é . 83 7and g
communi caffuwiin Figae B, ibweekstasioars Teednieramgtr! soverSieire ferkyatnp SaPEdsi ng

each other directly, over the twor k. 80. kst atl 1 : | so
commafdiest B¢ PR YETEh é“ %]?\f’éiflﬁess @letfyesc‘? Pﬁlﬁﬁ}g %;9 y%(%glrf’ zé(geltonagﬁg%(?las © ?[gg t % Oglg??}gr

t hengel WARRs CNEWRYVRY addhdie DAGIT dest@tdraas 18 eatddBBent bEELufwS bisemegont r ol
O\Seﬁtgk?\g\%:[graverssm, the workstati ons address the converters 82, 84 and 86

WO 0hh32RiEtt RGTEdoB00E H6@ARUdBre emidic mhevarl S ebutef sorrse pilehdaia RIEGOHS RS

keyboard, video, and use_informati to, t ' r.directly
ot he S FeFBEkFaE B0 B0 Hrgron FRotris M ETFE e epaBEKE LS o2 e
need%o{ﬁ%rféi)g&,r@lllicﬁ BhYBIrdRe cbitRcMOY KsthandRerBdard00lof scracidieeia thchieeyboarder t er
84 at address D by sendi ng keyboard, video and nouse information from5

its awdndlsapanesithGsever §fe pravided dirakaybpardfand grrpse indfprgationtadheenbodi nent  of

F 8 | nt t prot | . t Kk
a0’ maneposdansedsenun-amtaiier sedes gl BeRbbHER I Pkl ore. “ance

the workstati on 87 sends KYM data to the converter 84, the converter 84,
whi ch has hardwi re connection to the notherboard 90 er 8?5 via the

. - serv
keyboard sl fisthse eppbpdisncst Oﬁtthépgeé?r%}é?va@ﬁ,onbﬁ*%\ﬂwd‘e@%{l%‘ge %é(}lg@écr d and nouse
information.to.the videa anffoanmt hescibiedt he vi deo
card ™S WcirggOsaélfl\}%arm%gan?gélpt%éﬁg%@lg?\gegasgét}??qeﬁfg Urther enbodi ment of the
pr eselbvdriRYEM hnNoé Sorsmamidating thegbeevedn.i Warkstation Yiecamomknit@esadl nai nt enance

network 20 have associ ated servers 93 ang 94 with associ.ate 6%onverters 95
and gBaisienanesinetdkGOrERe canElfaENers (8R4 PAM D e§9n‘ée(55?fﬁ1éﬁ e %n

i nt enance . networ k20 - : d Blic¥ioa chRfeceomuestker s 95
gﬁd g%scrﬁ;gﬁi%ﬁ%t\éﬁgg? eé&ﬁ?% e éfluﬁgr;tbog\%g&%%’ }?ﬁgagnbodigrrentc of Figure 9,
howeVigy andfdif@8are reaniR CoSthuetfetielykfingmatwarkiDemdmeevare2Aontk 20, t hus

effectively tying network 10 and network 20 into o
commonynet\%/vorkgstructure. In Figure 9, the maintenance networka20 remains independent of the
network 10 and yet the workstation 97 can still access server 93 and server 94 directly via bridge
92. The embodiment of Figure 9 also provides the advantage of allowing the workstation 97 to

20  get direct motherboard access to the servers 93 and 94 via converters 95 and 96, without

employing the bridge 92.

While the invention has been particularly shown and described with reference to
embodiments thereof, those skilled in the art will understand that the foregoing and other

changes in form and detail may be made therein without departing from the spirit and scope of

25  the present invention.



common network structure. In Figure 9, the maintenance network 20 remains

i ndependent of the network 10 and yet the workstation 97 can still access
server 93cAf%4mgrver 94 directly via bridge 92. The enbodCm@is0o/oP7Zi gure 9
al so provides the advantage of allow ng the workstation 97 to 20 get direct
not her board access to the servers 93l4nd 94 via converters 95 and 96,

W t houi A TEIPCPAIVIEDNS: bridge 92. While the invention has been particularly
shown and described with reference to enbodi nents thereof, those skilled
inthe art will understand that the foregoing and other changes in form

and det ai b pByoRerERIRraRERQinking 4 fovdr itle paitiplagereomaryhik opi witkstaheh scope
of 25 the present invention. WO 01/84291 PCT/ US00/ 16972 14 WHAT IS CLAI MED
| S: fnamuucpwwpﬂ@ram@p@p@mrmomnsm& ng a server in a multiple server

network to a workstation i blidif0iREt Si ng: a
devi ce i nfdfYisgd" ?fﬁlcgﬂpl?%p Sstfiand%faé\gdg\@%gﬁgrswgf tng sle;ver and
prov g sird 8&dess tRhO &g anbuak afRsdevice 1ﬁthﬁa®efn‘dehe ddvicughtt he devi ce
interface and the device port; a network interface provi A< access

din
to the rruhmlemcekummtfmealr@‘oﬁmgeﬁmrk aceqssl o the gutlaple Srrktiatgn ‘?%Wor

bi -directional | cormu to and fr V,

wor kst at i Brﬁla@rFon‘HféT%‘P %\%@L" cfoé?rf"’omlgzhteefi \%g]rtégﬁd ﬁg‘tln)tﬁ% (Sé‘???re%%aél i nconi ng
dat af.ram &fo‘ﬂ%n tH@BWPt'Iﬂ‘le %ﬂfs@a‘i@%@eﬁ@o&@ netré@ickingnh@mhiag datadfnem dEpl yi ng t he
incomng data to the device interface according to a standard. device

pr ot aewlorls uidredbed ar the metveek Wcrfa@n@hcﬁz)ppéﬁemthqgnmlgé Al to & €Visom t he

dewcemterfaetothentwork dr ltiple
wor k STEH 16 RCHILINGIR 2 SEeddidTy 8ng Wg dafiolr E)h% S\ég{e\l}(\xs)dﬁlgtz?)r ot oﬁ%{mgmw P

Syst g, G ﬂleccie@lc@ﬂ{erfmecf) Shdndcherid M%E'sé’tgtodiai/@rkpthﬂﬁfpbﬁ tHehaukplover to
communi cate wth another of the nmultiple servers on the nmultiple server

net \/\/WokkstﬁmnAnes\y&ﬂ(emmdlmgno alvairkstagonuasweikproweoldevi ce i nterface is one
fromthe group consisting of: a keyboard and a nouse interface. 4. A
systemas in claiml, wherein the converter applies the at |east sone of
the incomi ngs@aimadinrahl ¥, vierdihehanintdremigalrapromngtstthe sgvememomTeEyEe
port. 5. A systemas in claim4, wherein the conyerter permts notherboard

acce sxgthbgnoﬁwy opthe multiple servers on the multiple server network.
3. A system as in claim 1, wherein the device interface is one from the group consisting

of: akeyboard and a mouse interface.

4. A system as in claim 1, wherein the converter applies the at least some of the

incoming data directly to the motherboard via the standard device port.

5. A system as in claim 4, wherein the converter permits motherboard access by any of

the plurality of workstations to the server via the standard device port.

6. A system as in claim 1, wherein the converter permits motherboard access by only pre-

designated ones of the plurality of workstations.

7. A system as in claim 1 wherein:

the converter operatively links a number of servers in the multiple server network to the

workstation in the multiple workstation network,



the plurality of workstations to the server via the standard device port.

6. A systemas in claiml, wherein the converter permts notherboard access

by only mw&o1/¢kesi gnated ones of the plurality of workstatiRGWEUSIPI69R2sysSt em

as in claiml wherein: the converter 5perati vely links a nunber of servers

in the nultiple server network to thd workstation in the mul tiple

wor kst at i ahe ammmmdmwlm%tmmmwemw 2f ¢&h affilec BEVPE ST BHVEET ace

coupl es to a standar evi ce ports qf of e nu: nd

o ovidagr i gec bR RbEbsE b setdeeettrebae rousy BF PHTR i oraRhuE &y

i nt erf%ge And the device ports; and the data converter bi-directionally
commhii ¢ates data to and from any of the nunber of servers and any

vvor kst at i QRe Gfta cbevanet bi-pirectivoalkst@bmonicates dasa ko aj;d fram angof If@m%er flconi ng

data fromthe network destined for se|ected one%t he  nunber &B %ervers

P nc m

and aq@meyfs 41@ anp v Otk HaliRR Py theIPUPIS WATSSHERA bW P ¥ £ CEUIVATE g
corr G%QOP ﬁ&%rl? stngg d 5L BB B BhdsSofltRE nihiBer oF %E@@iseﬁlncﬁﬁj’p‘lf}@ﬁ@tﬂen

accordance w stan device protocols suited for the selected servers,
and iddorhi@Rdianago o goiicegntataae dndm c@nyspmhdmge)ngepf/@p sleyice perinfo &g ce
interface to the network addressed to a workstati n I

wor ksekcied eREIsiB BRCAERISE ! St%ftfla&ij %ﬂ%&%&%@ﬁ S“‘ﬁf‘e‘f '&%6?‘!? SSP%F@%S{ e}% g“d

systefn as.! HBERRL R t G‘s PVEE tRl del e tifiRffadd el thelRSwark/ | deo

i nt er#s]a?grédm%Sutéﬁfe? &3 stak(@g VI'deo device port of the server, and said
dat a gRRseIdern w@mnm ah €% m@lapleewmsmnckemetwpw adverdingomwdrkgiaden devi ce
port to the workstation network. 9. A KVM converter |inking at |east one
ser veretworkeprotoealt net work of servers to at |east one of a plurality of KVM
wor kstations in a second network of KVM workstations, conprising: a

keyboard interface coupled to a keyboard port of the ser\é%r an&?é)r ovi di ng
di rect nDShArsmjamdiSa@é@gQ 1t whetgin éle%‘feﬁlehf%’@ﬁmtcmélekéy’ QreAtCer f ace and

keyboa uﬁﬁﬁgé %1 éLﬁP %@ czerob(ge%%{gfp%ce f(fl?eu& \%q %](21 Sid @z 90 Fibr ﬁimﬁﬁﬁcﬁ@sf ver and

provid LY eds € server oug t he nouse

I nt erée@ﬁ@ce@@ﬁlemﬁsﬁe B@hﬁarda'ldéodﬁ(?lcbﬁbbﬁrt& &ﬁa&v@ﬁkbﬂﬁh&dnét&/o&k video port of the
server to interface with a video processor of the server;

9. A KVM converter linking at least one server in a first network of servers to at least
one of a plurality of KVM workstations in a second network of KVM workstations, comprising:

a keyboard interface coupled to a keyboard port of the server and providing direct
motherboard access to the server through the keyboard interface and keyboard port;

a mouse interface coupled to a mouse port of the server and providing direct motherboard
access to the server through the mouse interface and mouse port;

a video interface coupled to a video port of the server to interface with a video processor
of the server;

a workstation network interface providing network access to the second data network of
KVM workstations; and

a data converter to bi-directionally communicate KVM information to and from the one
server and the second data network, said converter communicating said KVM information to and
from the second data network according to a local network protocol and communicating the
KVM information to and from corresponding ones of the keyboard, mouse and video interfaces

according to selected keyboard, mouse and video protocols suited for the one server.

10. A system as in claim 9, wherein:



a workstation network interface providing network access to the second data
network of KVM workstations; and a data converter to bi-directionally

communi Celopf fe¥idii nformation to and fromthe one server amrdTiUseo/s®Zond data
network, said converter conmmunicating said KVWMinformation to and fromthe
second data network according to a | @al network protocol and communi cating
the KVM i wéikstation néwoainihtdrfaoerhana neigpodaiicgadsiess oofthe speoké¢didar d, nouse

and video interfaces according to selected keyboard, nouse rﬁd vihqﬁé)
pr ot oewlosk.syfh Bt pry oftsakd HNM warkpetiony pommugird ee%%b iR ?réfﬂ?ﬁ U eET ei n:

VO 01/ 3323l W@gﬁgﬂe@s@% %V%Jf’ infBHﬁ%}Q@rtg%ﬁ@ﬁﬂia& D&LM0IdrdsBt er f ace has a

uni g Ve address orr the secon ata network, such that any of said
KVM wor kst ati ons communi cate with the one server through the KVM converter
by addressing KVM i nf.or mat i 0.t [.que device address. 11. A system as
inclaim 31 %ﬁ}isﬁ‘é’?‘ A& i%é‘%’%ha“w?edg‘q jacketing facility to receive

digital videgodakRedmeamitilaoeariealiyien vard dat frankidt ond seevetiagd tapackedeo
data according to the | ocal network protocol. 12. A systemas in claim9,

f ur t kter digina Ividtiondpta accewking eghaledalmeswpiltareieCcPlaci ity to receive digital
video data fromthe one server via the video interface and scale a
resolution of the digital video data fromthe one server to a resol ution

of a noni tlor Aassea ad mdlaintth fietied inclddingr kst ati on. 13. A systemas in claim

9, further including: a. scaling and.resol uti.on cihlit i igital
vi deo dat & SERIHIR @cﬂﬁiég% 1‘%@93@?%?8‘3%%‘%%\}?%% - ‘in%aetr?‘é]éée éﬁ%geggeglv\g%’g
reso'vi’geio.q ergcetzrh% sqicllgiat olﬁ’tidﬁe&_tg@& ithinemd ia 60e He e kerver 1a aresdhtitdn on

of a nmonitor assoclated with sai M wor kst ati on; and a vi deo packeting

f aci lof & yndntof esetivediwich chidyKVM worldeaiogat a from t he scal i ng and resol ution
facility, to packet the digital video data according to the |ocal network
protocol, and deliver the packeting digital video data to the workstation
net wor k i nerdf agem ddin oisyS emheasndlmding:ai m 9, wherein: the data converter

further receives the KVMinformation fr,o_mthg s(gq(%o d data network
accor di ng atsealitgeandgesalutis gtk iorereacotigupldideqdiia irae e angRAR T nt b %at i on

Into vlfc?e\tl)t}r?t%r Oce and scale a resolution of the digital video data from the one server to a resolution
of a monitor associated with said KVM workstation; and
a video packeting facility to receive the digital video data from the scaling and resolution
facility, to packet the digital video data according to the local network protocol, and deliver the

packeting digital video data to the workstation network interface.

14. A system as in claim 9, wherein:

the data converter further receives the KVM information from the second data network
according to the local network protocol and separates the KVM information into keyboard
signals destined for the keyboard interface according to a selected keyboard protocol suited for

the one server and mouse signals destined for the mouse interface according to a selected mouse

protocol suited for the one server.

15. A system as in claim 9, wherein:

the data converter receives the KVM information from the second data network including
a cold-boot command sequence and provides said cold-boot command sequence directly to the

motherboard of said server via at least one of the keyboard and mouse interfaces.



signals destined for the keyboard interface according to a sel ected
keyboard protocol suited for the one server and nouse signals destined for
t he nmousgyd §i/epbace according to a sel ected nouse prot ocatCBUSWAEIROr the
one server. 15. A systemas in claim9, wherein: the data converter
receives the KVMinformation from thel 5econd data network including a
col d- boot t®NMBRdemeyueneen &ndhgeovi des sai d col d- boot conmmand sequence

directly to the notherboard of | d_server .via at |least o - -
keyboar d &g dABLFO8 VPHY EFeeRCE &N fﬁ@@?@fné@?7wgéﬁ?f@égﬁi&%?8%€%g§dg§sten1
as in ﬁcl)rgfn%(? re(glwg-g‘{gedifé'ct £J&€?<s46&1?e BMUAIOLRT, ah EFRVIRS siib @of¥iMnidriiRtiRLdl ON

fromthe secon a network 1ncluding a conmand requiring direct access

t o t h@e Mthebbadrod saidrervpr dviatkesstat df terkesiohrd pndoobse neerfacefe not her boar d
of said server via at |east one of the keyboard and nouse interfaces. 17. A
met hod of linking at | east one server in a first network of servers to one
of a plurgf i Aym&hodMinanKstiaist onssdrverdn adcamdtwizkwosdrverds (o of a

wor kst ati ons, conprising the steps of: cou%Iin% t hr ough a keybo rd

i nt er placdity of KVREWsEkstaI0ns it a srcontacigrk et KV BiogHafiong; Goomr's TRoPhSFBYar d
access. to the server through the keyboard interface and keyboard port;

coupl?%g t hrough a nouse interface to a nouse port of the server to provide

direct rmoghigliReaBuBcs RE®oh ihfrefaserovekeybbardpoh df hiee seous ¢o pritvedef dizsst and
nouse port; coupling through a video interface to a video Sopt of the
ser vemotherhaardadcasseovha sereer vhrgagh thekerepsdntesface gad keytpard P¥Fovi di ng

t Kk . to th d. I h
wor ket at § of BeragrRUenE BFPRCutTRa NG MRt R B FR R ARG e

i nf or gBtHeAHatPaRBES BRGNS tIRBE S Sle\tBsusaitleifite ande@cmne pdat a net work t hough
a data converter, said converter comunicating said KVM information to and
from t he seaphidgdronghevidep kntedesrieiarygdaodoat QngEaWrYFéttQ\H’rthf%ﬁeo‘Y‘g?BI‘”‘{éﬂd
comuni catin hhe KVM information to and from correspondi ng ones of the

key boBPaCSSHLAC SUNY> vi deo i nterfaces according to keyboard, nouse and

vi deo pr ot gl dinSHi@k kssithenOReoEPEME hetwbBe o KB hosksastins tolighfaur t her
' nel u\?vlopk%iation network interface; and
bi-directionally communicating KVM information to and from the one server and the
second data network though a data converter, said converter communicating said KVM
information to and from the second data network according to a local network protocol and

communicating the KVM information to and from corresponding ones of the keyboard, mouse

and video interfaces according to keyboard, mouse and video protocols suited for the one server.

18. A method as in 17, further including:
assigning the workstation network interface a unique device address on the second data
network, said KVM workstations communicating with the one server through the KVM

converter by addressing KVM information to the unique device address.

19. A method as in claim 17, further including:

at the converter, receiving digital video data from the one server and packeting the digital

video data according to the local network protocol.

20. A method as in claim 17, further including:



assigning the workstation network interface a uni que device address on the
second data network, said KVM workstations conmunicating with the one
server tRwQpgdk§he KVM converter by addressing KVM i nf or rmdtieseoti697¢ he

uni que device address. 19. A nethod as in claim217, further including: at
the converter, receiving digital vi deld data fromthe one server and
packet i ng 4thige eingki@l recviviteadigiatlaideoatdirong thootndrerten v thaeideorkieBrest ocol .
20. A nethod as in claim17, further includi n%: WO 01/ 84291 P /U§00/ 16972
18  aandrdeerdinmingraresol utiacefi the Aigital Yreaa {gapha ope stV gieeHEs YR SEder vi a

the vi de%r‘taﬁ”t%o%'{&}ea&&nhéﬁﬂ \gi)&i’tta}i&g a resolution of the digital video

dat a TPY 6he server to a resolution of a nonitor associated with said
KVM wor kstation. 21. A nmethod as in claim?20, ;herein the coordinating step

further ing]udes:; cal i the digital QE% 8hherindBidod as in claim
17, furthe f‘igé’iledlaﬁ‘iﬁszmrcgag izt\%’ h‘gle%l"%?lteﬁ}%w gggégepag%r%rhthe one server via
t he video gclaﬁﬁ:g fh@Qﬁgi@lmdi(ﬁ@@ﬁﬂi_ nating a resolution of the digital video

data fromthe Oone server to a resolution of a nonitor associated wth said

KVM wor kst ation; and receiving the digital video data after said
coor di nat i 3, Apagked aig clava 1 firther indlye data  according to the | ocal
net wor k prot aco

ke ig clie i ataaccor di ng cal
or Kt at | ofteHor R e AR GBEREY e PIRLM Lo Bl 0°

coor di8attifgostheRiditl viaes diraGlostl @R onesekr G febaudogof @amonitdessetatted 24. A
method as in claim17, further including: receiving the KV information
f r om Witk ssid oYl werkataren:\eddk according to the local network protocol and

separating the KVM i.nformati ipto . S t g e
keyboard i WEEY ’fnéctgé Q‘@gglr\g?%c’gg%q% agérksgy %62’?%5%%@ g%eﬁg%ﬁlt%edé@ F’% r tc%ﬁedtagine

ser Vel 3Reh MRURE Icth Ol ik Heetbnedd fieliveting tieopisketimt dipitdcedaator withg to a
nouse protocol suited for the one server. 25. A nethod as in claim17,

f ur t heorkisratibo detwprk geddogi ng t he KVM i nformati on fromthe second data
networ k i ncluding a col d-boot

23. A method as in claim 22, wherein the coordinating step further includes:

scaling the digital video data.

24. A method as in claim 17, further including:

receiving the KVM information from the second data network according to the local
network protocol and separating the KVM information into keyboard signals destined for the
keyboard interface according to a keyboard protocol suited for the one server and mouse signals

destined for the mouse interface according to a mouse protocol suited for the one server.

25. A method as in claim 17, further including:
receiving the KVM information from the second data network including a cold-boot
command sequence and providing said cold-boot command sequence directly to the motherboard

of said server via at least one of the keyboard and mouse interfaces.

26. A method as in claim 17, further including:

receiving the KVM information from the second data network including a command
requiring direct access to the motherboard, and providing said command directly to the

motherboard of said server via at least one of the keyboard and mouse interfaces.

27. A system, comprising:



command sequence and providing said col d-boot command sequence directly to
the notherboard of said server via at |east one of the keyboard and nouse
interfacqsgp oidfdzerA Method as in claim 17, further includi ngcesseisd’ng t he
KVM information fromthe second data network including a command requiring
di rect access to the notherboard, and9pr oviding said command directly to
the not heyrfeeadda pétwealt dasspomiag daiasecadrdinsasta fosiedasd prosecokeyboard and nouse
interfaces. 27. A system conprising: WO 01/84291. PCT/ 0/ 16972 a
first dat e plewlibre EPERsEBRPIHGAHE RhEaCH O 'et’ié)v?rothﬁgf’tgg?arbe \f'gg(p?%cg ol a
pl ur al igtsyé %fr %g];u\é&rs comuni cating with each other over the first data

net wor K, SSBa¢h™6 €3i d servers incl udi ng: a notherboard with a main

processor for pembeerdoag with aBiain pecesdr fyp @edbinging prinzary sever apstationsvi ce

port for receiving standardi zed user input device signals and. delivering
the user input &s¢r B@UEHQYHE ROTHIOF é“t?ﬂv}“&%a”tq‘i‘éa;?ﬂtlﬁgf ﬁ’é’éﬁ ae,“%l%%g%? st

networ k | p1.o0f 968, LAGLI L0y SRR 1Rl & GRTRALGakOIet veen L he

not herbg?;%?v(fngﬁ THE Fitr's at a® net wor a second data network transporting

data accordi ng 4 Grsen@&aeanthidtica filay acaddgrdinatepoumatiiitaticnfbenwedashat i ons each
including: a user data input device; a second network interface facility to
coor di nm@hﬂrmﬁﬂ@ﬁm%ﬁl@ifﬁﬁﬂgéﬁﬂﬂééﬁﬂ%he second data network and the user data

i nput device and. video iror:. ne Y&E bRJo@S0 having a
second netfi‘/\if’lcf%nc?ﬁtﬁp?tévggp rgltésﬁppfn%r&a;ﬁagﬁccjﬁ@g@t&?‘ngcﬁlﬁ]di r8ct i onal

comuni caty4 Prdies vewsrkBons&ich impulinglevi ce port and the second data
network. 28. A systemas in claim?27, wherein: the servers each include

vi deo processorasuseodgironpuidedié®iput er vi deo i nformation; and the

wor kst ations include a video nmpnitor. QNI Ehudk SRRV th
conmuni cati on of SRS hntte(ralr‘?aCSitfa (lalgy?(%!f(go_rrgrirlat ?éo_r(l) {0 said Vi deo nmonitor via
sai d segghdddatahenNes ARl the2Ser futs ifuedeace anal vilad moRitor; wher ei n:
at least one converter also having a second network interface facility and
providing bi-directional communication between the user input device port and the second

data network.

28. A system as in claim 27, wherein:
the servers each include video processors to provide computer video information; and the
workstations include a video monitor, said converter also providing communication of said

computer video information to said video monitor via said second data network.

29. A system as in claim 27, wherein:

the first and second data networks are the same.

30. A system as in claim 27, wherein:

the first and second data networks are independent networks.

31. A system as in claim 27, wherein:

the first and second data protocols are the same.

32. A system as in claim 27, wherein:

the first and second data protocols are different.



the first and second data networks are the sane. 30. A systemas in claim
27, wherein: the first and second data networks are independent networKks.

31. A sy E8ei N claim27, wherein: the first and secong@aghoREPtocol s
are the égﬁg}gé% A systemas in claim27, wherein: the first and second

data protocols are different. WO 01/ 84291 PCT/USCJO 16972 20 33. A system

as in clai28.sy{ibitdeh clalth bdiuRger indudingan | nternet server communicating
with the second data networ K and providing | nternet access for the

plurality af Innonéseater opramuBigating with therneasnd date hetimerlz Znd proyidirg Infaiegtudi ng:

pluralit onverters 35 A systemas in claim34, wherein: the
pIuraWFFVf%¥8féﬁ é?@é#é“gk%mﬁF6V|ded in one-to-one correspondence to the

servers. 36. A systemas in cIa|n134 mhereln the plurality of converters
are provided |n one-t Q- n corre ndenc to the servers, where n is an

i nteger. 37 AsyjenEhIREIAR 2d) ocludiigr ei n the standard user i nput

devi ce S|gQ lﬁmﬁggfgﬁgg eserver follows a user input device standard
assigned fr roup o avai | abl e user input device standards, and
wherein the converter emnul ates an appropriate user input device standard
for each 3%rxeystdmrasngchitb8dt whigremmper ati on of each server. 38. A systen1as
in claim37 wherein the converter urther converts workstation in

devi ce si gHaPRRYAE FaRVEIEEMTaRTP Ve d R NG REE SRTTSRENGFNES (Orfac 8B d dat a
network to the appropriate user input device standard for a selected
server. 39. A systemas in claim28wherein the converter further scal es and
resol ves tHe Acyhpuitain giaged4i WhesRlhat i on received from a sel ected server

to an appv\glg lPSL%ra]?t& of cb%e?te?st /0 g%vgdede}ﬁ %)hg—rf'c? g c‘bf}eﬁ)o\ﬁhgﬁg (SRR Eﬁfersotvh@re n

sel ected
is an integer.

37. A system as in claim 27, wherein the standard user input device signals for each
server follows a user input device standard assigned from a group of available user input device
standards, and wherein the converter emulates an appropriate user input device standard for each

server during a boot-up operation of each server.

38. A system as in claim 37 wherein the converter further converts workstation input
device signals received from any of the workstations via the second data network to the

appropriate user input device standard for a selected server.

39. A system as in claim 28wherein the converter further scales and resolves the
computer video information received from a selected server to an appropriate video standard

assigned to a video monitor of a selected workstation.

40. A system as in claim 27 wherein:

each of said plurality of workstations has communication to each of said plurality of
servers by sending addressed user input signals from the user data input device of the
workstation, through the second network interface of the workstation, to the second data network
where a converter associated with the selected server retrieves the user input signals through the
second network interface of the converter, converts the user input signals into the standardized
user input device signals and delivers the user input device port of the server for retrieval directly

by the motherboard of the server.



40. A systemas in claim 27 wherein: each of said plurality of workstations
has conmuni cation to each of said plurality of servers by sending
addressquH%?/? Jofiput signals fromthe user data input devigerg§ooilgsr

wor kst at i on, 11rough t he second network interface of the workstation, to

t he second data network where a convtter associated with the sel ected
server retnj_e)@eb@stgﬂ,easq]s@rairhle,b&hegéig;nal s through the second network
interface of thé converter, converts the user input signals into the

st andar di zeath afseid plurplity of eerivers hep geraimsinaton ¢a@b|0§541&§111§%1@b’0ifnput devi ce
port of the server for retrieval .directly.. by. the notherhoar
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plurality of workstations by sendi ng addressed digital conputer video
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video, signals are conditi oRed for the m)n'kt of, of, a seleﬁcte b é&%%r%i on,
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net wWop K oblin®FRE B Bl sEIRBeE WHRi AR MALROTINE! RARORMGNHABE & Rek¥BEkd Wher e
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wor kstvatksatioand provided to the nonitor of the selected workstation.



