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(57) ABSTRACT 

A gaming system and associated method are provided 
including at least one electronic gaming machine, and an 
apparatus selected from the group consisting of a data 
collection unit and a back-end server. Further included is a 

transport medium for providing communication between the 
at least one electronic gaming machine and the apparatus. 
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SHARED TRANSPORT MEDIUM SYSTEMAND 
METHOD FOR USE WITHNA CASINO OR 

GAMBLING ENVIRONMENT 

RELATED APPLICATION(s) 
0001. The present application claims priority from a 
provisional application filed Jan.31, 2005 under SerNo.60/ 
648,929, which is incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention related to a networking sys 
tem, and more particularly to a casino or gambling environ 
ment networking system. 

BACKGROUND 

0003 Most casinos and gambling environments use a 
Multi-Drop Communication Link (MDCL) to connect an 
Electronic Gaming Machine (EGM), or a series of EGMs to 
a central back-end (enterprise) computer/server. Increas 
ingly, Ethernet is being considered and/or deployed to 
perform these connections. Often, each Ethernet hub or 
MDCL connects a number of EGMs to an intermediary 
computer (known as a Data Collection Unit - DCU, or the 
Back-End Computer - BEC). Most EGMs require an inter 
face to the MDCL; this board is commonly called a System 
Interface Board (SIB). In normal operation, a DCU sequen 
tially polls each connected EGM (via the SIB) for informa 
tion. Once all units are polled, the cycle repeats. Collected 
data is sent to the BEC for further processing. 
0004 The polling and information-exchange data rate 
between the DCU and SIBs is typically 19.2Kbaud (dictated 
by the “standard” internal baud rate of the EGM). Often, 
pertinent information is output by an EGM outside of its 
allotted polling time slot (e.g. perhaps a slot machine door 
is opened while the SIB is waiting for its next poll). When 
this occurs, the SIB must either cache the information and 
send it when the next poll request comes around, or ignore 
the information altogether. 
0005 Although the MDCL is generally adequate for 
passing Small packets of data, it has major drawbacks for 
systems requiring more substantial and “real time' informa 
tion transfers (like that required for a cashless casino envi 
ronment). Notable drawbacks of MDCL are the limited 
number of devices that can reside on a given line, and the 
latency time increases as devices are added, which (when 
coupled with the relatively low data rate of the MDCL) 
results in an unacceptable non-real time network environ 
ment. Simply put, the more EGMs connected to a MDCL, 
the longer the time to the next polling cycle, and the greater 
the departure from a real-time environment. 
0006 Ethernet networking technology is being consid 
ered as a replacement for MDCL. Although Ethernet is a 
step up, it is much more expensive to implement, and 
doesn’t address the future data bandwidth requirements of 
the fully networked casino environment. Data rates suffer 
dramatically as devices are added, especially when the 
devices asynchronously access the network and collide with 
each other. Also, there are limitations to the number of 
devices that can be inexpensively connected to a central 
server line. 

0007. The need exists for a network that can handle a 
relatively unlimited number of large-bandwidth EGM con 
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nections on any given line while eliminating latency limi 
tations. This is particularly true for a network that would 
necessitate immediate and large data exchanges, like that 
required in a cashless casino environment. An added benefit 
would be the ability for SIB-SIB (or device-device) com 
munications with minimal support required by the DCU or 
BEC. And finally, the network should have the capacity to 
carry a wide variety of media and protocols. 

SUMMARY 

0008. A gaming system and associated method are pro 
vided including at least one electronic gaming machine, and 
an apparatus selected from the group consisting of a data 
collection unit and a back-end server. Further included is a 
transport medium for providing communication between the 
at least one electronic gaming machine and the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a block diagram of a DCU and fully 
digital network-enabled SIB in a casino network communi 
cation system employing a single twisted pair cabling (cat 
egory 5 or the like) constructed in accordance with an 
embodiment. 

0010 FIG. 2 is a block diagram of a DCU and analog 
network-enabled SIB in a casino network communication 
system employing a single twisted pair cabling (category 5 
or the like) constructed in accordance with an embodiment. 
0011 FIG. 3 is an example of the frequency response for 
category 5 twisted pair cabling. Also shown is a frequency 
allocation partition for the DCU and network-enabled SIBS 
depicted in FIGS. 1 and 2 in accordance with an embodi 
ment. 

0012 FIG. 4 illustrates a back-end server connected to 
multiple DCUs. In turn, the DCUs have multiple network 
line runs connected to non-adjacent network-enabled SIB 
clusters. 

0013 FIG. 5 illustrates the shared characteristics of a 
DCU and network-enabled SIB interface in accordance with 
an embodiment. 

0014 FIG. 6 further illustrates the virtual link in accor 
dance with an embodiment. 

DETAILED DESCRIPTION 

0.015 With reference to FIG. 1 of the illustrated embodi 
ment, the casino environment back-end server 10 is con 
nected to a DCU 11 via an external high-speed communi 
cation link 12 (Gigabit Ethernet, SONET, etc.). It is to be 
understood that the transport medium for any of the con 
nections (whether BEC/DCU or DCU/SIB or the like) can 
be any of a number of different types (e.g. T-1 line, coaxial 
cable, fiber optic cable, wireless, and so on) and can Support 
such protocols and services as Ethernet, Internet Protocol, 
Asynchronous Transfer Mode (ATM), among others. 
0016. The DCU 11 (consisting of a server, personal 
computer, workstation, or the like) is provided with one or 
more external transport medium connectors 13 (Such as a 
category 5 twisted pair, power line interface, fiber optic link, 
coaxial cable, wireless, among others). In accordance with 
one of many embodiments disclosed herein, a number of 
network-enabled devices can share one (or more) of the 
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communication links 13. Network-enabling electronics is 
either built into or attached to the front end of a SIB 14. This 
connection provides access to the network via the DCU 11. 
0017. The DCU 11 and the network-enabled SIBs 14 
operate in accordance with the present embodiment to allow 
multiple SIBs, security cameras, Entertainment Devices, 
PDAs, or any other network-enabled device, to (once ini 
tialized) communicate independently with respect to each 
other over the transport medium 13. The DCU 11 and the 
network-enabling electronics 14 of the present embodiment 
are advantageous because they are simple, reliable, Scalable, 
and inexpensive. 

0018. The DCU 11 is configured to be a stand-alone unit, 
but can also be interfaced to a back-end server 10 and/or 
other computer(s). The DCU 11 performs the following 
functions: (1) establishes communication with connected 
devices (e.g. 14); (2) assigns each newly connected device 
a unique address (including channel); and (3) processes and 
arbitrates data (information) traffic. The DCU 11 is in 
continuous communication with the network-enabled 
devices (e.g. SIB 14). Similarly, the network-enabled 
devices are in continuous communication with the DCU 11. 
Signaling between the DCU 11 and the network-enabled 
devices (e.g. SIB 14) occurs in frequency bands conforming 
to the frequency response of the transport medium. The 
transport medium frequency spectrum is allocated to differ 
ent information data types (voice, video, and data). 
0.019 FIG. 3 shows a frequency spectra example of the 
above-referenced exemplary communication platforms. The 
DCU 11 can transmit messages to the network-enabled 
devices (e.g. SIB 14) on individual frequency channels, as 
indicated at 30. The DCU assigns an operational channel (or 
frequency channel) on the communication link 13 to each 
network-enabled device (e.g. SIB 14) as indicated at 30. The 
DCU 11 and the network-enabled devices (e.g. SIB 14) are 
configured to coexist with other media, such as base-band 
Video, etc. 

0020 FIG. 1 further depicts components in the DCU 11, 
and each network-enabled device (e.g. SIB 14). The con 
figuration in FIG. 1 allows for bi-directional communication 
between the DCU 11 and the network-enabled device (e.g. 
SIB 14) in a digital format. FIG. 2 depicts another embodi 
ment of the DCU 11 and a network-enabled device (e.g. SIB 
14) to allow bi-directional communication in an analog 
format. 

0021 Network-enabling electronics consist of small, 
inexpensive modules that can be built into a SIB, or can 
interface a SIB (as in 14) or any device (camera, etc.) to the 
transport medium 13. The physical network interface gen 
erally uses the transport medium's most common and inex 
pensive connector (e.g. an RJ-45 phone style jack for 
category 5 cabling, a fiber optic connector for optical 
networking, an antenna for wireless, etc.). 
0022. Each fully digital SIB 14 is configured with a 
microcontroller 15, converters (CODEC/ADC/DAC/UART, 
etc. for multimedia) 16, a driver/receiver unit 17, a fre 
quency synthesizer and modulator/demodulator unit 18 and 
associated Support circuitry (for timing, power control, and 
so on) 19. The network-enabled SIB 14 performs the fol 
lowing functions (among others): (1) monitors EGM activity 
(e.g. polls EGM, accepts EGM output, etc.); (2) performs 
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requests from the DCU (e.g. gets EGM meter readings, etc.); 
and (3) performs digital-to-analog and/or analog-to-digital 
conversions (DAC/ADC) as required for digital data/voice 
transmission if configured as in FIG. 1. Data (information) 
modulates a carrier, which is transmitted to the DCU. In the 
same fashion, the DCU modulates a corresponding carrier 
with data that is sent to the SIB. In some cases, the carrier 
can be used as the local oscillator in the driver/receiver unit 
17. 

0023 EGM data transmissions to and from the network 
enabled SIB 14 are asynchronous using a conventional 
UART. The data rate is limited only by the baud rate of said 
EGM. The network-enabled SIB 14 in turn is connected 
directly to the transport medium 13 via a transport medium 
connector. Likewise, the DCU 11 in FIG. 1 is connected 
directly to the transport medium 13 via a transport medium 
COnnectOr. 

0024. The DCU 11 comprises a driver/receiver unit 20, a 
multiple-frequency generator unit 21 having a modulator/ 
demodulator for each of the network-enabled devices (e.g. 
SIB 14), and a multi-channel UART (using an FPGA) 22. 
0025. As stated previously, the DCU 11 and network 
enabled SIBS 14 communicate over frequency channels 
within the transport medium's frequency response range 
(e.g. 0-100 Mhz. for category 5 cabling). These frequency 
channels are useful for the embodiment in FIG. 1. Modu 
lation techniques such as Frequency Shift Keying (FSK), 
Quadrature Amplitude Modulation (QAM), Pulse Ampli 
tude Modulation (PAM), etc., can be used to maximize the 
bits/Hertz ratio, thereby maximizing the number of network 
enabled devices (e.g. SIB 14) that can be supported on a 
single link 13. 
0026. With reference to FIG. 2, the network-enabled 
device (e.g. SIB 14") is configured for analog transmissions 
(e.g. frequency modulation) as opposed to the digital trans 
missions generated by the network-enabling device depicted 
in FIG. 1. FIG. 2 depicts the network-enabled SIB 14", 
consisting of a micro-controller 15', frequency synthesizer 
and modulator/demodulator 18', that uses analog data (e.g. 
Voice, video, etc.) to modulate a carrier. The modulated 
carrier is demodulated and converted as necessary into 
digital data at and by the DCU 11'. 
0027. A combination of digital and analog transmissions 
can be implemented in network-enabling electronics as 
needed to enhance performance and/or decrease cost. The 
device would then be the result of a merger of some 
component blocks in FIGS. 1 and 2. 
0028. As stated previously, the DCU 11 can be provided 
with a plurality of data/communication media. For example, 
casino devices such as slot machines, security cameras, 
hand-held PDA type devices, etc., and any other controllable 
or information device can be connected to the transport 
medium 13 within the casino, allowing information 
exchange between devices (DCU, SIB, cameras, etc.). 
0029. With reference to FIG.4, the BEC 10 is configured 
to interface with one or more DCU(s) 11. The DCU(s) 
manage both narrowband and broadband communications 
with various network-enabled devices (e.g. SIB 14) con 
nected to the transport medium. An application example of 
a broadband requirement would be having the BEC 10 
provided with a broadband communication link (Such as a 
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coaxial cable, DSL, or fiber optics) to receive information 
destined for a network-enabled device on the casino floor via 
satellite. The BEC 10 may be configured to communicate 
with different DCUs through different transmission media 
(such as a hybrid fiber optic coaxial cable, radio frequency 
(RF) link, among others) and may use different signal 
protocols. 

0030. With continued reference to FIG. 4, the DCU 11 
can Support multiple transport medium lines for (non-adja 
cent) device clusters. In this way, multiple DCUs don’t have 
to be used unless such a situation is desired. 

0031. In accordance with another embodiment, a system 
for performing media routing using distributed processing 
will now be described. As stated previously, the traditional 
architecture for a conventional casino network consists of a 
series of EGMs connected directly to SIBs that provide the 
MDCL interface to the DCU. EGM polling is carried out at 
by the DCU. Further, using an Ethernet implementation, 
each EGM is connected to an Ethernet enabled SIB. These 
SIBs then connect to a hub, which in turn connects to a 
subsequent hub (depending upon the number of SIBS), 
which ultimately connects to the DCU. As more EGMs are 
added to the casino network, more physical wire runs and 
hubs are needed, and the computing requirements inside the 
DCU increase. By contrast, and in accordance with the 
present embodiment, data is multiplexed by various means 
onto a single set of wires or similar medium, and are 
potentially available for all devices connected to the 
medium. By means of intelligence in or near the network 
enabled devices (e.g. SIB 14, and according to a defined 
protocol) each device can decide whether it is the appropri 
ate destination for incoming information. In the distributed 
method of the present embodiment, the transmission 
medium is partitioned into a set of Virtual Links and 
(optionally) Virtual Command Channels. The Virtual Links 
carry data (information) and can be narrowband and/or 
broadband, while the Virtual Command Channels carry the 
Switching protocol and are narrowband, as indicated in FIG. 
5. 

0032 For device-device or BEC-device communication, 
the Switching protocol marks each connect request with the 
following information: (1) initiating device; (2) recipient 
identifier requirements; (3) progress information (e.g. 
request answered); and (5) any synchronization and/or arbi 
tration information. 

0033. An exemplary data routing sequence using the 
distributed processing method of the present embodiment 
proceeds as follows. First, the BEC 10 receives a request to 
play a table game from a legitimate Internet gambler. The 
request is routed to the DCU, and a copy of the relevant 
information about the connection attaches a player ID. Each 
network-enabled device (e.g. SIB 14) connected to the 
transport medium examines the packet (being broadcast over 
the Virtual Command Channel) using the enclosed connect 
information, to determine if it is an appropriate destination. 
If so, the device constructs a synchronization packet from 
the incoming player ID and its own unique device ID, and 
transmits it on the Virtual Data Channel. The DCU 11 
receives the transmitted device ID and sends a Device 
Connect packet back to the BEC. This Device Connect 
packet contains the Virtual Link address where the connec 
tion will be made. When the device (e.g. SIB 14) is ready to 
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connect, it acknowledges by re-transmitting its synchroni 
zation packet. The device (e.g. SIB 14) then connects itself 
to the Virtual Link. 

0034. One embodiment thus involves a system where a 
DCU/BEC and SIB relationship continues to exist, but with 
added functionality and in a different format. The DCU (or 
BEC) communicates with the SIBs (which are connected to 
their respective EGMs) over a transport medium (e.g. cat 
egory 5 twisted pair cabling, fiber optics, coax, etc.) to 
manage data traffic (more correctly called information traf 
fic) and perform data signaling. Further, if required, the 
DCU(BEC)/SIB traffic on the transport medium can coexist 
with current standards for Ethernet, Internet Protocol (IP) 
communication, and the like (which is not true for MDCL or 
traditional Ethernet). The DCU/BEC and SIBs communicate 
using portions of the radio frequency spectrum that fall 
within the frequency response range of the transport medium 
(which includes wireless carriers-that is, radio frequencies 
ranging from Low Frequency through visible light and 
beyond). 

0035) In accordance with another embodiment, the DCU/ 
(BEC) is configured as a virtual link (or channel) interface, 
data collector, and switch. If the DCU in used in conjunction 
with a BEC, the DCU is the communication bridge between 
the back-end server and the SIBs, and also facilitates SIB 
SIB (or device-device) communication. Since the DCU and 
SIBs share a single set of wires (or other transport medium), 
data (information) is exchanged on a virtual link (or chan 
nel) interface, one unique “line' per SIB. Alternatively, the 
DCU and SIBS can be configured to exchange data process 
ing messages on one or more shared virtual data channels. 
0036). In accordance with yet another embodiment, Vir 
tual link switching is performed via distributed switching 
operations (i.e. Switching operations may be performed by 
the SIBs themselves, with minimal DCU arbitration, such as 
when one SIB needs to talk to another SIB, receive distrib 
uted multimedia, or the like). 
0037. While various embodiments have been described 
above, it should be understood that they have been presented 
by way of example only, and not limitation. Thus, the 
breadth and scope of a preferred embodiment should not be 
limited by any of the above described exemplary embodi 
ments, but should be defined only in accordance with the 
following claims and their equivalents. 

I claim: 
1. A gaming System, comprising: 
at least one electronic gaming machine; 
an apparatus selected from the group consisting of a data 

collection unit and a back-end server, and 
a transport medium for providing communication 

between the at least one electronic gaming machine and 
the apparatus. 

2. The gaming system of claim 1, wherein the apparatus 
performs Switching operations. 

3. The gaming system of claim 1, wherein the apparatus 
includes the data collection unit. 

4. The gaming system of claim 1, wherein the apparatus 
includes the back-end server. 

5. The gaming system of claim 1, wherein the transport 
medium provides the communication between the at least 
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one electronic gaming machine and the apparatus, utilizing 
a system interface board associated with the at least one 
electronic gaming machine. 

6. The gaming system of claim 1, wherein the transport 
medium is selected from the group consisting of category 5 
twisted pair cabling, fiber optics cabling, and coax cabling. 

7. The gaming system of claim 1, wherein the apparatus 
is configured as a virtual link interface. 

8. The gaming system of claim 1, wherein the apparatus 
is configured as a channel interface. 

9. The gaming system of claim 1, wherein a plurality of 
the electronic gaming machines are included, each capable 
of communicating with each other utilizing the transport 
medium. 

10. The gaming system of claim 9, wherein each of the 
electronic gaming machines communicate via a dedicated 
virtual link or channel interface. 

11. A method, comprising: 
providing communication between at least one electronic 
gaming machine, and an apparatus selected from the 
group consisting of at least one of a data collection unit 
and a back-end server, utilizing a transport medium. 

12. The method of claim 11, wherein the apparatus 
performs Switching operations. 
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13. The method of claim 11, wherein the apparatus 
includes the data collection unit. 

14. The method of claim 11, wherein the apparatus 
includes the back-end server. 

15. The method of claim 11, wherein the transport 
medium provides the communication between the at least 
one electronic gaming machine and the apparatus, utilizing 
a system interface board associated with the at least one 
electronic gaming machine. 

16. The method of claim 11, wherein the transport 
medium is selected from the group consisting of category 5 
twisted pair cabling, fiber optics cabling, and coax cabling. 

17. The method of claim 11, wherein the apparatus is 
configured as a virtual link interface. 

18. The method of claim 11, wherein the apparatus is 
configured as a channel interface. 

19. The method of claim 11, wherein a plurality of the 
electronic gaming machines are included, each capable of 
communicating with each other utilizing the transport 
medium. 

20. The method of claim 19, wherein each of the elec 
tronic gaming machines communicate via a dedicated virtual 
link or channel interface. 

k k k k k 


