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(57) ABSTRACT 

An ultra-thin client network system includes a plurality of 
ultra-thin clients and a processing center including a pro 
cessor, a data bus, a concurrency device, and a Wireless data 
connection betWeen the concurrency device and a plurality 
of ultra-thin clients. The system provides a capability to 
utilize resources of the processor and shared peripheral 

(21) Appl, No,: 10/632,668 devices connected to the processor via the concurrency 
device by a plurality of users in a home, of?ce, Workgroup, 

(22) Filed: Jul. 31, 2003 or other small network environment. 
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WIRELESS ULTRA-THIN CLIENT NETWORK 
SYSTEM 

[0001] This application is a Continuation-in-Part of US. 
patent application Ser. No. 09/907,212 ?led Jul. 16, 2001, 
the disclosure of Which is incorporated herein by reference 
for the relevant teachings consistent hereWith. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates generally to information sys 
tems. More speci?cally, the invention relates to con?guring 
devices and systems to accommodate and provide loWer cost 
and convenient connectivity betWeen various devices such 
as servers, client Workstations, and shared peripherals and 
data storage devices in a netWork environment. Such envi 
ronments include, but are not limited to: Wired and Wireless 
of?ce, home, and facility-Wide netWork environments. 

[0003] In data processing systems, such as netWorked 
personal computers (PCs), and server-client netWorks, PCs, 
clients and peripheral devices are customarily connected to 
each other and/or to a server. Typically, a cable connection 
to each is provided, along With netWork logic to tie the PCs 
together into a netWork or to tie PCs to a server With greater 
processing poWer and/or greater data storage capability. 
Shared peripheral devices can include one or more hard 
drives, and can include a redundant array of independent 
drives (RAID). Printers are very commonly provided as a 
shared peripheral device in a netWork environment. They 
can be directly connected to a PC or server, or can be located 
elsewhere. In the latter case a local area network card 
or other netWork logic is typically used to create a node on 
the netWork. The printer is connected to this node, and a 
plurality of netWork-connected users can share thee printer 
device. 

[0004] Conventionally, hoWever, a PC is provided at each 
netWorked Workstation, Whether all PCs are tied to a server, 
or simply to each other. Other peripheral devices that users 
may need from time to time can be connected to user 
Workstation PC(s). For example, hard drives, optical and 
magnetic media drives, sound systems for audio reproduc 
tion, and other devices can be, and typically are, connected 
to each Workstation PC. These can be shared devices, or can 
be con?gured to be readily accessible only by the user at the 
Workstation itself. Typically, clients in a netWork environ 
ment connect to a mass data storage device such as a 

server-connected hard disk, RAID drive, tape drive, etc. 
through the netWork. Also, as discussed above, some periph 
erals, (e.g. printers), are often shared, and are made acces 
sible through a netWork. 

[0005] Generally the connection of peripheral devices to 
the data processing device (server or PC) may be direct, or 
via a netWork, and again generally speaking is hard-Wired. 
Wireless data transfer devices are knoWn, but are not Widely 
preferred in netWorking applications because of higher cost 
and other considerations. Currently, some devices such as 
FireWire and other high performance bus devices require 
that they be hard-Wired, and can have a Wire length limit. It 
is reasonable to assume that in the future high speed data 
transfer schemes Will be developed that Will not be thus 
limited. 

[0006] Nevertheless, individual user Workstations con 
tinue to typically comprise PCs, With relatively poWerful, 
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and costly, processors, hard drives, and other peripherals, at 
each station. In this day of emerging connectivity possibili 
ties, this can be a someWhat Wasteful disposition of 
resources, in that costly items are reproduced at each Work 
station, and are underutiliZed, generally speaking. Auser at 
a Workstation conventionally Will frequently use a Worksta 
tion hard drive carried by a PC; but media drives, scanners, 
printers, and other devices, are typically used less frequently. 
Moreover, a collection of devices, such as printers, scanners, 
etc. With associated cords and cables can accumulate around 
the Work area of a user of a data processing device at a 

Workstation. These can take up space that may more prof 
itably be put to other uses; as, again, these peripherals are 
not used most of the time. 

[0007] Moreover, as alluded to above, there can be situ 
ations Where a processor, such as a PC or a server used in a 

netWork is located in a place remote from users of the 
processor. This can be a place such as a different room, 
different part of a room, different ?oor of a building, etc. 
Further, in a conventional netWork, shared resources such as 
the server, printer(s), scanner(s), etc. can be, and typically 
are, located at locations remote from the Workstations; and 
are connected by a hard-Wired or Wireless connection 
scheme to the netWork. This can be desirable to reduce costs, 
or to isolate the processor. 

[0008] Isolation of the processor can be desirable When, 
for example, its cooling fan is deemed too noisy for the user 
location or When a speci?c area for shared resources is 
desired. For example, in many netWork environments such 
an area can be specially adapted for location of the proces 
sor. Special cooling, noise isolation, or centraliZed location 
of the processor and one or more shared devices may be 
desired. Another example is Where the environment at the 
user(s) location(s) is potentially damaging to the processor 
due to temperature, humidity, or particulate content of the 
air. In this scenario, convenient connectivity can be more 
dif?cult. 

[0009] One scheme Which can address some of the afore 
mentioned dif?culties, depending upon the application, is 
provision of “thin client” systems. Here, at least one server 
or PC is made to function as a processing center, and one or 
more “stripped-down” client Workstations are connected. 
The thin client can simply be a monitor, mouse and keyboard 
With minimal logic, for example. This scheme leverages the 
processing poWer of the server or PC, rather than locating 
considerable processing capability at the client Workstations. 
Peripheral devices are also connected directly to the pro 
cessor (server or PC) rather than the thin client Workstation, 
and a group of peripherals can be connected to the processor 
and physically located at a central location. 

[0010] As Will be appreciated, hoWever, cabling can be a 
dif?cult issue. Each thin client can have 2, 3, or more cables 
to connect to the processing center. For example, each client 
can have a monitor, keyboard and mouse cable; and, further, 
audio systems, video cameras, game consoles/joysticks, and 
other devices may be desired at one or more thin clients. 
This can require running multiple cables to multiple sites. 
This amount of cabling may not be acceptable or practical in 
home environments. It may not be convenient or desirable 
even in of?ce or facility environments Where false ceilings 
and cable raceWays may make it less cumbersome. 
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SUMMARY 

[0011] It has been recognized that consolidation and inter 
connectivity of data processing devices Within a network is 
desirable, for at least the reasons mentioned above. The 
invention accordingly provides an ultra-thin client netWork 
system, comprising: 1) a processing center including: a) a 
processor; b) a data bus in data communication With the 
processor; c) a concurrency device, operatively coupled to 
the data bus; and, d) a Wireless data connection, operatively 
coupled to the concurrency device; and, 2) a plurality of 
ultra-thin clients, each further comprising a communication 
device including a Wireless data connection, Whereby each 
of the ultra-thin clients can be in data communication With 
the concurrency device, and can be located in relation to the 
processing center Without cabling, and can share in a pro 
cessing capability of the processing center. Further features 
and advantages of the invention Will be appreciated With 
reference to the folloWing detailed description, taken in 
conjunction With the accompanying draWings, Which illus 
trate, by Way of example, such features and advantages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a schematic block diagram illustrating an 
example ultra-thin client netWork system according to an 
embodiment of the invention. 

[0013] FIG. 2a, b are each perspective vieWs of a Wireless 
connection device in an example according to an embodi 
ment of the invention. 

[0014] FIG. 3 is a schematic perspective vieW of an 
ultra-thin client netWork system implemented in a home 
environment in an example according to an embodiment of 
the invention. 

[0015] FIG. 4 is a schematic perspective vieW of an 
ultra-thin client netWork system con?gured to be imple 
mented in of?ce or facility or Workgroup environment in an 
example according to an embodiment of the invention. 

[0016] FIG. 5 is a schematic block diagram of an ultra 
thin client netWork system example according to an embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT(S) 

[0017] By Way of background, and to be clear and con 
sistent, generally When referring to a processor herein it shall 
be understood to generally refer to the central processing 
unit (CPU). That is to say, the CPU refers to that part of a 
computer Which controls other parts. Designs vary Widely 
but, in general, the CPU consists of the control unit, the 
arithmetic and logic unit and memory (registers, cache, 
RAM and ROM as Well as various temporary buffers and 
other logic). 

[0018] When speaking of an “ultra-thin” client (UTC), 
generally What is referred to is one that has essentially no 
CPU at the location of the client. That is to say, at the 
location of the ultra-thin client Workstation, devices such as 
a monitor, a keyboard, a pointing device such as a mouse, an 
audio reproduction device, a joystick or other gaming 
device, and other peripheral devices can be present, but they 
are essentially connected to a remote processing center and 
perform essentially a user interface function.. While such 
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peripheral devices themselves may have inherent processing 
capability and can comprise microprocessor(s) or other 
hardWare/?rmWare, there is essentially no CPU processing, 
and data is communicated to and from the separate locations 
of the processing center and the ultra-thin client(s), enabling 
essentially the CPU function at one location and a user 
interface function at another location. Multiple UTCs alloW 
a single CPU to provide processing for multiple users at 
multiple locations. 

[0019] When referring to a concurrency device, What is 
meant is a device con?gured for enabling “multi-tasking”, 
“multi-processing”, “multiprogramming”, or “process 
scheduling.” That is to say, such a device employs tech 
niques for sharing a single processor betWeen several inde 
pendent jobs. 
[0020] As used herein, the term “system bus” refers to the 
external bus (as opposed to an internal bus Within the CPU) 
Which ties the various functional units and peripheral 
devices together. Various design schemes, speeds, etc. are 
knoWn. A peripheral connection interface (PCI) bus is one 
example of many knoWn examples. 

[0021] The terms remote, and remotely, as used herein, 
refer simply to a locale different from one being considered. 
This can be a feW feet or a feW miles. To illustrate, devices 
Which are placed in close proximity, in the same small room, 
or cable-connected in the same part of a large room, exem 
plify devices Which are not remote from each other. Devices 
Which are not adjacent, are located in different rooms or 

buildings, are separated in a larger room by signi?cant 
distance, or are Wirelessly connected across a signi?cant 
distance (say more than a feW feet). These exemplify devices 
Which Would be considered remote from each other. 

[0022] Peripheral devices shall mean poWered devices 
connectable in a data-transferring manner to a processor. 
Such peripheral devices can include devices such as moni 
tors, keyboards, mice and other pointing devices, printers, 
image capture devices such as scanners and digital still and 
motion video cameras, Wired and Wireless connection 
devices, and data storage devices such as hard drives, Zip 
drives, CD-R and CD-RW drives, ?oppy drives, DVD and 
DVD-RW drives. Also included are connectivity enhancing 
hub/routing/sWitching devices such as an external data bus 
hubs Which can incorporate routing logic and a plurality of 
data ports, and Wireless data transmission devices. 

[0023] As to all these de?nitions, the meanings set out 
above are intended in this speci?cation, unless from the 
context another meaning is clearly implied. Also, these 
de?nitions are intended to elucidate but not limit the mean 
ings of the Words and phrases de?ned. 

[0024] Returning to the connectivity problem, it Will be 
apparent that connecting numerous devices Within a netWork 
to a processor can be problematic in some circumstances, 
particularly Where cabling difficulties and cost are issues. 
With that in mind, providing an ultra-thin client netWork 
Which Wirelessly connects a plurality of Workstations com 
prising ultra-thin clients to a single processing center can 
provide increased convenience and usefulness at a reduced 
cost over conventional netWorking schemes. 

[0025] With reference to FIG. 1 of the draWings, in one 
example embodiment of the invention an ultra-thin client 
netWork (UTCN) system 10 is illustrated schematically. A 
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processing center 12 can include a personal computer (PC) 
14, a server, or the like, having a PCI or other data bus 15. 
It also comprises a concurrency device 16 Which leverages 
the data processing capability of the processor of the PC or 
server so as to be concurrently useable by a number of 
ultra-thin clients, eg 18, 20, 22, etc. 

[0026] This scheme can be desirable, in that it can provide 
opportunities to save costs associated With providing pro 
cessing and peripheral devices at each Workstation of a 
netWork (not shoWn). The concurrency device 16 enables 
this leveraging in an economical manner. Concurrency 
devices are knoWn and commercially available. Examples of 
such a device are available from ThinSoft (USA) Inc. of 
Emeryville, Calif. Products such as the BUDDYTM and 
BETWINTM marketed by that company are commercially 
available. These devices connect to the PCI, and softWare 
alloWs a plurality of monitors, keyboards, mouse devices, 
etc. to be connected to one processor and use it “concur 
rently.” Actually, it Will be appreciated that the connected 
additional thin clients share processing time sequentially, 
but the delays are typically not large enough to be frustrating 
to users. HoWever, as Will be further discussed beloW, the 
concurrency device 16 herein differs in that it is not directly 
cable-connected to the thin clients 18, 20, 22, etc. 

[0027] The ultra-thin clients 18, 20, 22, etc. can each 
include one or more input/output (I/O) devices such as a 
monitor 24, keyboard 26 and a pointing device such as a 
mouse 28. A greater number or feWer number of components 
can be included at each thin client location, as Will be further 
discussed beloW. As a result, each of the thin clients can 
comprise I/O interfaces betWeen a user and the processing 
center. In addition to that thin client I/O device(s) shoWn, 
others can be provided if desired. Though not shoWn in this 
?gure, one or more of a printer, a joystick or game console, 
a projector, an image capture device, a plotter, a scanner; 
and, an audio reproduction device, comprise examples of 
additional I/O devices that can be provided at the location of 
a thin client, as discussed in more detail beloW. HoWever, 
often it is desirable to centrally locate many of these later 
exemplary devices, as they are often shared by a number of 
users. They can be located at the processing center an 
directly connected there. In another embodiment a thin 
client adapted to facilitate a particular activity can include 
one or more of these latter-mentioned I/O devices related to 
that activity. 

[0028] Each UTC 18, 20, 22 . . . etc., in the illustrated 
embodiment further comprises a data communication device 
30. This device cooperates With the concurrency device 16 
to alloW different applications running on the PC/server at 
the processing center 12 to be accessed and run simulta 
neously from the different thin clients, eg 18, 20, 22. The 
data communication device can be hard-Wired to the pro 
cessing center, or can be connected by a Wireless connection 
32. Transponders and logic for providing a Wireless data 
connection are knoWn. Examples of current systems include 
those using Bluetooth and WiFi protocols. Development of 
other systems, including high-speed synchronous and asy 
crounyus systems, seems likely. 

[0029] The concurrency device 16 and a transponder of 
the Wireless connection 32 can be separate devices, or can be 
combined in one card connectable to the system data bus 15. 
The frequencies used by the Wireless connection and posi 
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tioning and con?guration of an antenna shoWn schematically 
at the Wireless connection 32 can be as required to minimiZe 
RF interference. The antenna can be carried by card com 
bining the Wireless connection device and the concurrency 
device, and in another embodiment can be positioned else 
Where and be electronically coupled thereto. 

[0030] The processing center 12 can further include other 
peripheral devices, such as data storage devices e.g., a hard 
drive 34, or array of drives, etc. A media drive 36 such as 
?oppy, Zip, CD/DVD/RW or the like, can be included. Other 
peripherals, such as a modem or other netWork communi 
cation device 38 can be included. For example, in the case 
of a PC, these can be connected in one or more available 
bays or card slots, and can be connected to a system data bus 
15. This can be by means of a conventional connected PCI 
in the illustrated embodiment. In one embodiment the con 
currency device 16 is also thus connected using a PCI card 
connected to the PCI 15 and in communication With the 
processor 14. It is also in communication With the data 
communication device(s) 30 of the UTCs clients 18, 20, 22, 
etc. by the Wireless connection 32. 

[0031] A shared printer 40 can be located adjacent the 
processing center 12. It can be Wire 42 connected or use a 
Wireless connection. In one embodiment the printer connec 
tion can be Wireless or share a Wireless communication 
device 32 With the concurrency device 16. In another 
embodiment the printer can be connected by a universal 
serial bus (USB) 17. In another embodiment a separate 
Wireless connection 33, Which can be made via separate 
hardWare 44 in one embodiment, can be used to connect the 
printer. In the later case, maximum bandWidth for the 
concurrency device over a dedicated Wireless connection 32 
can alloW more thin clients, eg 18, 20, 22, etc. to operate 
at once With less latency than could be the case if the 
Wireless connection Were shared, depending upon the Wire 
less connection 32 capacity and speed. Other peripheral 
devices 46, 48, 50, etc. can be located adjacent the process 
ing center 12. Devices such as scanners, external media 
drives and other data storage devices such as RAID arrays, 
and portable external hard drives, comprise examples of 
additional peripheral devices that can be connected. Again, 
the connection can be Wired or Wireless. 

[0032] The system 10 can be con?gured for home use, 
and/or use in one of: a) a Workgroup; b) a facility; and, c) an 
of?ce. The processing center 12 can comprise a PC or a 
server, depending on the need. A PC, generally less expen 
sive, is desirable particularly in a home netWork environ 
ment. A server can be used in office and other environments 
Where higher numbers of simultaneous use of thin clients 
can occur. Home and smaller Workgroup applications can be 
facilitated using older/superceded servers, Which have been 
replaced by neWer ones in an enterprise. This can result in 
expanding a market for used servers, and extend their 
usefulness. 

[0033] Further, the system can be con?gured to facilitate 
connection of shared peripheral devices, eg 46, 48, 40 . . . 

etc. In this Way the processor 14 (i.e. the PC or server) at the 
processing center can become a “processing appliance,” 
Which can be upgraded independent of upgrading the UTCs 
eg 18, 20, 22 and connected peripherals. 

[0034] Whether the application is a facility, home or 
of?ce, providing processing at a single location 12 and thin 
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clients 18, 20, 22 at other locations can result in economies. 
Client Workstations, and a server or host PC at the process 
ing center 12, each can be located Where convenient. Shar 
ing of peripheral devices 46, 48, 50 and the centralized 
processor 14 by users can reduce the total costs of providing 
a plurality of user Workstations over traditional approaches 
of linking PCs to each other or to a server. 

[0035] Turning to FIGS. 2a and 2b, convenient placement 
is facilitated by the thin client communication device 30. In 
one embodiment this device can be a relatively small 
module containing a Wireless connection 32 and logic, as 
required, to provide connections 52, 54, 56 for a monitor, 
keyboard, and mouse, (not shoWn) respectively. A poWer 
supply for the device and the mouse, and keyboard can be 
provided Within the case of the communication device 30, 
connecting to a standard 120v AC poWer supply by a cord 
58, in one embodiment, or to a poWer supply connecting to 
the standard AC socket poWer source in another. Further 
more, in another embodiment a shared poWer supply can 
also poWer the monitor (24 in FIG. 1); and, in another 
embodiment the monitor’s poWer supply can provide poWer 
to the communication device 30, in turn providing poWer for 
the mouse and keyboard (28, 26, respectively, in FIG. 1). 
The idea of a shared poWer supply can be eXtended in one 
embodiment, and can provide poWer to all the devices 
connected at the thin client. This can further include speak 
ers, microphones, image capture devices such as video 
cameras, etc. In another embodiment such additional devices 
at the thin client can have their oWn poWer supplies. The 
advantage of a shared poWer supply, in addition to reduced 
cost overall, is a reduction in a number of cables, etc. at the 
thin client, Which is aesthetically more pleasing as Well as 
more space ef?cient. 

[0036] With reference to FIG. 3, in one eXample embodi 
ment in a home environment, a UTCN 60 can include a 
processing center 62, Which can be a PC. The PC can be 
conventional, having peripherals such as media drives 64, 
66, for ?oppy and CD/DVD/CDR, respectively, and a hard 
drive 68. A Workstation can be provided at the processing 
center location including a keyboard 70, mouse 72, monitor 
74, and audio speakers 76, for eXample. A concurrency 
device (not shoWn) can be provided in the processing center 
PC, to provide Wireless communication to additional UTCs 
clients 80, 82, 84. 

[0037] One ultra-thin client 80 can be very basic and 
relatively small in siZe. A communication device 86 can be 
carried by a monitor base 88 and share a poWer supply With 
a monitor 90. In one embodiment connections for a key 
board 92 and mouse 94 can also be made through connectors 
in the monitor base to the communication device. Such a 
thin client can be advantageously used in a kitchen envi 
ronment, or other space in the home Where small footprint 
and simplicity are desirable. Such a thin client can provide 
convenient access to a PC for recipes and other information, 
and bill paying, entertaining children, etc. This ultra-thin 
client can also provide convenient kitchen access to calen 
daring (and other scheduling), cooking, ?nancial, and other 
tools and information for a family, couple, or other group of 
home occupants. Moreover, in a household Were at least 
some appliance and device functions are automated (e.g. 
lighting, security systems, heating and cooling), and said 
functions can be controlled by a PC, such a thin client 
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provides a convenient interface located in the kitchen. It can 
also be located in another area, as desired. 

[0038] Another ultra-thin client 82 can be a conventional 
Workstation for a home of?ce, schoolWork, gaming, etc. just 
as Would be provided by a PC at that location. For eXample, 
a keyboard 96, mouse 98, monitor 100, speakers 102, can be 
connected to a communication device 104 in Wireless com 
munication With the processing center PC 62. As mentioned, 
the concurrency device can be con?gured so that only one 
client at a time can access any single application program. 
Thus, even if tWo clients (e.g. ultra-thin client/Workstation 
82 and a ultra-thin client adjacent the processing center 62), 
are accessing a single application program, only one can do 
so at any one time. This can cause some latency, but alloWs 
sharing of an application running on the PC, and also alloWs 
applicable license terms to be complied With, since only one 
user at a time can use the program. 

[0039] The system 60 can also include a plurality of 
shared peripheral devices. Peripherals 64, 66, 68 carried by 
the processing center PC 62 are examples. Other peripherals 
(not shoWn) can be connected to the processing center. 
These can be directly connected to the processing center via 
a Wired or Wireless connection, or can be located at a 
poWered peripheral node (PPN), as discussed more fully 
beloW, Which is Wired or Wirelessly connected to the pro 
cessing center. The shared peripherals can be located adja 
cent the processing center, but especially if Wirelessly con 
nected they can be conveniently remotely located, for 
eXample adjacent a ultra-thin client 82 in another room. 

[0040] Another ultra-thin client 84 can be adapted for 
entertainment and gaming as Well as other functions. A 
communication device 110 as described above provides a 
Wireless connection to the processing center 62. A monitor 
112 and keyboard 114 are provided. The keyboard can itself 
be a Wireless device, and can further include additional 
features such as a mouse touchpad, AV controls for audio, 
DVD, VCR, satellite and other TV controls, game card slots, 
adaptors, connectors, etc, to enable playing video and audio 
?les, games, and other entertainment functions, as Well as 
serve as a Workstation keyboard. Thus, gaming, vieWing 
movies, listening to audio and other video ?les stored on a 
device connected to the processing center, or delivered via 
Internet, cable, satellite, dial up, or another connection, can 
be facilitated. 

[0041] It Will be appreciated that advantages of the system 
60 include centraliZing processing at one location in one 
device 62. As mentioned, a single relatively poWerful PC 
can be upgraded as needed Without replacing the ultra-thin 
client hardWare. This is less costly than replacing conven 
tional home PCs bundled With monitors, peripherals, key 
boards, etc. The hardWare of the ultra-thin clients 74, 80, 82, 
84 are not as susceptible to becoming obsolete. Of course, 
comprising essentially the communication device 86, 104, 
110, or a simple PCI card or other motherboard connection 
of some kind (Wired or Wireless USB, FireWire, WiFi, 
Bluetooth, etc.) monitor, and other I/O devices such as 
keyboard, mouse, etc. Thus initial cost of the system 60 can 
be reduced as only one processing center is less costly. And, 
costs of upgrading the system can also be reduced. 

[0042] As discussed above, other devices can be incorpo 
rated in the UTCN system 60, such as printer(s) scanner(s), 
media drive(s), hard drive(s) and RAID device(s) (not 
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shown). And these can be directly connected to the processor 
by Wired or Wireless connections such as those discussed 
above. The choice of Which, if any additional devices is 
generally dictated by the needs of the home users. 

[0043] Numerous Ways of implementing the home system 
60 are possible. As mentioned, if the connection to one or 
more peripheral devices is Wireless, the same Wireless 
connection can be used as provided for the concurrency 
device (16 in FIG. 1) and these other devices connected to 
the processor, or a separate Wireless connection can be 
provided. The communication can be by a device using 
USB, ?reWire, WiFi, Bluetooth or another protocol, con 
nected through the PCI bus, or otherWise connected to a data 
bus of the processor 62. For example, some communication 
schemes alloW connection directly to an I/ O controller of the 
motherboard. “Built-in” USB Where the chip is connected 
directly to the ICH4 or south bridge section of an INTEL® 
motherboard is an eXample of this later case. 

[0044] With reference to FIG. 4, in another embodiment 
a UTCN system 120 is adapted for use in an of?ce envi 
ronment. This can be for a Work group, or a relatively small 
enterprise-Wide system. The system can include a process 
ing center 122 comprising a poWerful PC, or a server 121. 
A shared printer 123 can be connected to the processing 
center by a cable 124 or Wireless connection as discussed 
above. The system can further include a number of thin 
clients 126, 128, 130, 132, 134, 136 as needed for the 
particular enterprise/purpose. Each thin client can include a 
communication device 138 as described above. In the illus 
trated embodiment the communication device can be carried 
by a monitor pedestal 140 of the ultra-thin client(s), each 
UTC further including a monitor 142, keyboard 144, and 
mouse 146 such as those discussed above. 

[0045] The server 12/PC at the processing center 122 can 
include peripheral devices such as ?oppy drive(s) 148, CD, 
DVD, CDRW, DVDRW or other optical media drive(s) 150, 
hard drive(s) 152, RAID device(s) 154. These are typically 
included examples, of bundled peripherals, in addition to the 
shared printer 123 at the processing center. 

[0046] The shared printer can also include a poWered 
peripheral node (PPN) 156 as shoWn in the illustrated 
embodiment. The PPN can be a module incorporating slots 
or bays for additional peripheral-devices 158, 160 sharing a 
poWer supply, and sharing a data connection (to the pro 
cessing center 122) With the printer. In the illustrated 
embodiment, the PPN module resides Within the printer 
footprint, and alloWs connection of additional peripheral 
devices at that location. Further data connection ports 162, 
such as USB, FireWire, or other connection types, can be 
provided. This alloWs convenient connection of further 
devices for transfer of data to, and/or from, the system 120. 
Also, other devices such as plotter(s), scanner(s), image 
capture device(s), image projection device(s), and audio 
output device(s) (not shoWn), for eXample, can also be 
connected to the server 122 of the UTCN system 120 by 
Wired or Wireless connection(s). 

[0047] The UTCN 120 con?gured for of?ce use can 
provide the advantages mentioned above With respect to 
loWer cost requirements to implement and upgrade the 
system. Due to centraliZation of the processing function and 
sharing of peripheral devices 123, 158, 160, etc., a consid 
erable advantage in convenience of maintaining the system, 
adding additional softWare, replacing defective devices, and 
space savings is also realiZed. Moreover, the processing 
center and peripherals can be isolated from locations Which 

Feb. 5, 2004 

may be inappropriate due to temperature, particulates, 
humidity, etc. While alloWing access from those locations by 
a relatively more robust and loW-cost UTC, eg 136 having 
relatively feWer vulnerable components, or as to Which 
mitigation measurers are more easily implemented. This can 
be advantageous in a manufacturing enterprise for eXample, 
Where access to the system 120 from a shop ?oor is 
desirable, but Where locating a conventional PC-based 
Workstation Would be problematic. 

[0048] Further details Will be appreciated noW With refer 
ence noW to FIG. 5. In another embodiment con?gured for 
a home, student housing, internet cafe, or other environment 
Where a number of different users having differing needs Will 
use the system, a UTCN system 150 can be con?gured 
differently. In this embodiment a number of ultra-thin clients 
152, 154, 156, 158, 160, 162 are connected to a processing 
center 164 in each case by one of tWo Wireless connections 
166, 168. 

[0049] As mentioned above, a processor 170 can be con 
nected to a system data bus 172, and further a peripheral 
connection interface (PCI) 174 can be provided. Data can be 
directed to peripherals directly to and from the PCI, or as 
discussed above, via the concurrency device 176. The con 
currency device is on a PCI card connected to the interface 
in one embodiment. A Universal Serial Bus (USB) can also 
be connected to the system bus 172 through the PCI, and a 
USB card 178 is provided for this purpose in the illustrated 
embodiment. The system can also include other data con 
duits, such as a FireWire port 180 (or multiple ports) 
connected via a FireWire card 182 to the PCI 174. 

[0050] As mentioned, the concurrency device 176 can be 
con?gured With a Wireless connection transponder on the 
same card, or can be connected to a separate Wireless 
connection device 184 as shoWn. The USB can also be 
connected to a Wireless connection device 186, separate 
from the device used by the concurrency device to preserve 
speed in the concurrency connections. 

[0051] The system 150 can include a poWered peripheral 
node (PPN) eg 154, 156, as Will be discussed further beloW. 
APPN can be data-connected by a Wireless connection to the 
processing center 164. In this latter Way the PPN can 
facilitate convenient connecting and placement of peripheral 
devices, Which can be shared by users on the system Without 
cabling. 

[0052] As is knoWn, many peripherals can be connected 
via a USB. In the illustrated embodiment certain thin clients 
152, 158, 160, 162 are connected to the processor 170 via a 
?rst Wireless connection 166 through the Wireless device 
184 used by the concurrency device 176. But certain others 
comprise shared peripheral devices and are connected 
through the second Wireless connection 168. For eXample, a 
PPN is created at one client 154 as mentioned. A poWer 
supply 190 provides poWer to a communication device 192 
providing the Wireless data connection and to three addi 
tional peripheral devices 194, 196, 198 Which can be 
selected from USB compatible devices such as optical and 
magnetic media drives, hard drives, cameras, scanners, 
projectors, etc. These peripherals are data-connected to the 
processing center 164 via the Wireless data connection 168 
through the USB PCI card 178, 174. 

[0053] Continuing With discussion of the system 150 
illustrated in FIG. 5, another thin client comprises a printer 
attached PPN, comprising a shared printer 200, including a 
printer poWer supply 202. The poWer supply also provides 
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power to a Wireless connection transponder 204 providing a 
Wireless connection 168 With the processing center via the 
USB connection route described above including a process 
ing center transponder 186, USB card 178, PCI 174 to the 
system bus 172. Additional peripherals 206, 208 can be 
provided at the PPN, for example such as those described 
above in connection With the PPN at the previously 
described thin client 154. 

[0054] Because of the Wireless data connection 168 
betWeen these peripheral node clients 154, 156 they can be 
conveniently placed in a home in relation to the processing 
center 164 and the other thin clients 152, 158, 160, 162, for 
shared use. 

[0055] As discussed, the thin clients 152-162 can be 
individually con?gured according to the location and uses to 
Which they are put. For example one thin client, 158, can be 
con?gured for entertainment and gaming, and can comprise 
a monitor 220, speakers 222, a gaming console 224 all 
connected to the processing center by a Wireless communi 
cation device 226 providing the client end of the Wireless 
data connection 166 With the processor 170 through the 
concurrency device 176. 

[0056] One UTC 160 can be very streamlined and adapted 
for use in a kitchen, hobby shop, and garage area, to name 
a feW examples of locations Where a smaller, or more robust 
client is desirable. It can include a small monitor 228 
supporting a communication device 230 Which connects the 
monitor, and a keyboard 232 and mouse 234 to the process 
ing center via the Wireless data link 166 associated With the 
concurrency device 176. 

[0057] The ultra-thin clients 162, 152 in the illustrated 
example system 150 each include a monitor 236 keyboard 
238 and mouse 240. Depending upon user preferences, other 
devices such as speakers 242 at one thin client 162 can be 
provided. 
[0058] While a home embodiment 150 has just been 
described, it Will be appreciated With reference to all the 
embodiments discussed above that the concept alloWs great 
?exibility in creating a netWork for many different circum 
stances. Workgroups, small businesses, homes, student 
housing, small municipalities, to name some examples, may 
be able to advantageously use such a system. Cost savings 
can be realiZed, and also an increase in convenience in 
setting up and using such a system are made possible. 

[0059] With reference to FIGS. 1 and 5, another Way of 
thinking of the invention is in terms of a method of provid 
ing an ultra-thin client netWork 10, 150, comprising provid 
ing a processing center 12 including a processor 14 and a 
system bus 15, and providing a concurrency device 16 
connectable to the system bus, said concurrency device 
enabling connection of multiple ultra-thin clients e. g. 18, 20, 
22 to the processor. The method includes providing for 
connection of the plurality of thin clients through the con 
currency device and, providing a Wireless connection 32 
con?gured to enable data communication betWeen the con 
currency device and the thin clients. Further, the method 
includes con?guring the concurrency device and the Wire 
less connection so that the thin clients can share the pro 
cessor from convenient remote locations Without cabling via 
the concurrency device and the Wireless connection. 

[0060] In a more detailed aspect the method can further 
comprise the step of providing for connection of a plurality 
of shared peripheral devices eg 46, 48, 50 to the system 
data bus, Whereby users at the thin clients can share the 
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peripheral devices. It can also further comprise the steps of 
providing a PPN eg 154, 156; and, con?guring the PPN for 
connecting a plurality of peripherals eg 194, 196, 198, 200, 
206, 208 to the processing center through the PPN. It can 
also include the step of providing a Wireless data connection 
168 betWeen the PPN and the processing center. 

[0061] Moreover, in a further detailed aspect, a Wireless 
UTCN 10 is facilitated by providing a concurrency device 
16 incorporated in a PCI card. In a further detailed aspect, 
in providing the communication device 30 at the thin 
client(s) 18, 20, 22, etc., the communication device can be 
supplied poWer by, supply poWer to, or share a poWer supply 
With, a monitor 24, keyboard 26, and/or mouse 28, and/or 
other connected peripheral device(s) at the thin client loca 
tion. Thus using this method, certain devices can be com 
bined, and a system can be economically implemented. 

[0062] Furthermore, as Will be appreciated from the fore 
going, easier and more convenient connectivity can be 
provided by implementation of the invention. The system 
10, 60, 120, 150 provides increased opportunities for syn 
ergistic and advantageous combination of devices, thereby 
increasing the convenience of use of the system 10, and/or 
extending its capability and interoperability. Moreover, pro 
viding these advantages and enabling loWer costs is possible 
With systems in accordance With principles of the invention. 
Also, more convenient means of implementation of com 
puting in the of?ce, mobile of?ce and in the home are made 
possible thereby. 
[0063] While features of exemplary embodiments have 
been shoWn in the appended draWings and described herein, 
it Will be understood that various modi?cations can be made 
Without departing from the spirit and scope of the invention. 
It is not intended that the scope of the invention as set forth 
in the claims be limited to the examples described, and no 
such limitation should be inferred. 

1. An ultra-thin client netWork system, comprising: 

a processing center, including: 

a processor; 

a data bus in data communication With the processor; 

a concurrency device, operatively coupled to the data 
bus; 

a Wireless data connection, operatively coupled to the 
concurrency device; and 

a plurality of ultra-thin clients, each further comprising a 
communication device including a Wireless data con 
nection, Whereby each of the ultra-thin clients can be in 
data communication With the concurrency device, and 
can be located in relation to the processing center 
Without cabling, and can share in a processing capa 
bility of the processing center. 

2. A system as set forth in claim 1, Wherein at least one of 
the ultra-thin clients comprises at least one keyboard and at 
least one monitor operatively connected to the communica 
tion device of the ultra-thin client; Whereby the ultra-thin 
client can comprise an I/O interface betWeen a user and the 
processing center. 

3. A system as set forth in claim 2, further comprising at 
least one of: a) a pointing device; b) a printer; c) a game 
console; d) a joystick; e) an image projector; f) an image 
capture device; g) a plotter; h) a scanner; and, i) an audio 
reproduction device. 
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4. A system as set forth in claim 3, wherein the system is 
con?gured for home use. 

5. A system as set forth in claim 3, Wherein the system is 
con?gured for use in one of: a) a Workgroup; b) a business 
facility; and, c) an of?ce. 

6. A system as set forth in claim 1, Where the processing 
center comprises a computer. 

7. A system as set forth in claim 6, Wherein the system is 
con?gured to facilitate connection of a shared peripheral 
device. 

8. A system as set forth in claim 7, further comprising a 
poWered peripheral node (PPN) and including a Wireless 
connection betWeen the PPN and the processing center, said 
PPN facilitating connection of the said peripheral device for 
shared use by users on the netWork system. 

9. A system as set forth in claim 7, further comprising a 
PPN Wherein the PPN and shared peripheral device com 
prise a printer, poWer and data connections for the printer 
and at least one additional peripheral device and a poWer 
supply shared by the printer and the at least one additional 
peripheral device. 

10. Asystem as set forth in claim 6, Wherein the computer 
comprises a PC. 

11. An ultra-thin client netWork system, comprising: 

a processing center, including a processor; 

a system bus connected to the processor; 

a concurrency device connected to the system bus; 

a plurality of ultra-thin clients; 

a plurality of Wireless data connections betWeen the 
concurrency device and the plurality of ultra-thin cli 
ents; 

Whereby the ultra-thin clients can be conveniently placed 
in Wireless relation to the processor, and use the pro 
cessing capability of the processor. 

12. A system as set forth in claim 11, Wherein the system 
is con?gured for use in a home environment. 

13. Asystem as set forth in claim 12, Wherein at least one 
of the ultra-thin clients is con?gured for use in a kitchen 
environment. 

14. Asystem as set forth in claim 12, Wherein at least one 
of the ultra-thin clients is con?gured primarily to facilitate 
entertainment. 

15. Asystem as set forth in claim 12, Wherein at least one 
of the ultra-thin clients is con?gured to facilitate use in a 
home office environment. 

16. A system as set forth in claim 14, Wherein at least on 
of the ultra-thin clients is con?gured primarily to facilitate 
gaming. 

17. A system as set forth in claim 11, further comprising 
a plurality of shared peripheral devices coupled to the 
processing center. 

18. A system as set forth in claim 17, further comprising 
a PPN Whereby at least tWo of the plurality of shared 
peripheral devices are connectable to the processing center. 

19. A system as set forth in claim 18, Wherein the PPN 
includes a printer as one of the shared peripheral devices. 

20. A system as set forth in claim 18, Wherein the PPN is 
Wirelessly connectable to the processing center. 

21. A system as set forth in claim 11, further comprising 
an Internet connection, Whereby the processor can be in 
communication With the Internet and an ultra-thin client user 
can access the Internet. 
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22. A system as set forth in claim 11, Wherein the system 
is con?gured for use in a commercial of?ce environment. 

23. A system as set forth in claim 22, Wherein the 
processing center comprises a server. 

24. A system as set forth in claim 23, further comprising 
a plurality of shared peripheral devices coupled to the 
processing center. 

25. Asystem as set forth in claim 24, Wherein the plurality 
of shared peripheral devices are located adjacent the pro 
cessing center. 

26. A system as set forth in claim 24, Wherein at least one 
of the shared peripheral devices is remote from the process 
ing center and connected to the processing center by a 
Wireless data connection. 

27. A system as set forth in claim 11, Wherein the 
concurrency device and at least some Wireless connection 
hardWare are combined on a single card connectable to the 
system data bus. 

28. Asystem as set forth in claim 27, Wherein the Wireless 
connection hardWare includes an antenna attached to said 
single card. 

29. A method of providing an ultra-thin client netWork, 
comprising the steps of: 

providing a processing center including a processor and a 
system bus; 

providing for connecting a concurrency device to the 
system bus to enable connection of multiple ultra-thin 
clients to the processor; 

providing for connection of the multiple ultra-thin clients 
to the processing center through the concurrency 
device; 

providing a Wireless connection con?gured to enable data 
communication betWeen the concurrency device and 
the multiple ultra-thin clients; and 

con?guring the concurrency device and the Wireless con 
nection so that the multiple ultra-thin clients can share 
the processor from remote locations Without cabling via 
the concurrency device and the Wireless connection. 

30. A method as set forth in claim 29, further comprising 
the step of: 

enabling connection of a plurality of shared peripheral 
devices to the system data bus, Whereby users of the 
ultra-thin clients can share the peripheral devices. 

31. A method as set forth in claim 30, further comprising 
the steps of: 

providing a PPN; and 

con?guring the PPN for connecting at least one of the 
plurality of peripheral devices to the processing center 
through the PPN. 

32. A method as set forth in claim 31, further comprising 
the step of providing for Wireless data communication 
betWeen the PPN and the processing center. 

33. A method as set forth in claim 30, comprising the 
further step of enabling Wireless connection of a remote 
peripheral device to the processing center. 

34. A method as set forth in claim 33, including the step 
of facilitating location of said remote peripheral device 
adjacent one of the ultra-thin clients. 


