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DATA ROUTING SYSTEMS AND METHODS 

RELATED APPLICATIONS 

0001. This application claims priority of U.S. Provisional 
Patent Application Ser. No. 60/506,104, filed Sep. 25, 2003, 
the contents of which are incorporated herein by reference. 

FIELD OF INVENTION 

0002 The present invention relates to computer systems 
for collecting data from one or more disparate data Sources 
and distributing the collected data to one or more disparate 
data destinations. 

BACKGROUND OF INVENTION 

0003. The present invention is used in the context of 
collecting and distributing data. The present application uses 
the term “routing to refer to the process of both collecting 
data from data origins and distributing data to data destina 
tions. The terms “data” and “data items' are used herein to 
refer to numeric, binary, or String data generated in an analog 
or digital format. Data is typically generated by machines, 
devices, or the like forming part of a larger working envi 
ronment. The term “machine” as used herein refers to a 
physical asset used to perform a predetermined task. The 
term “device' is typically applied to a machine with a 
relatively small footprint. 

0004. The data origin or origins thus may be formed by 
any machine or device (mobile or not) that Stores data and 
which is either directly controlled by humans through a user 
interface or automatically controlled via a computer based 
System. However, the present invention is of particular 
Significance in the context of a working environment defined 
by a motion control System, and that application of the 
present invention will be described in detail below. The 
present invention may have broader application to other 
working environments, however, and the Scope of the 
present invention should be determined by the claims 
appended hereto and not the following detailed description. 
0005. A motion control system typically comprises a 
plurality of motion control machines or devices each pro 
grammed to perform an individual task. The motion control 
System is configured to coordinate the individual tasks So 
that the motion control System itself performs a combined 
task. 

0006 Each motion control machine or device comprises 
a controller that generates and/or Stores data indicative of the 
State of the machine or device at a particular point in time. 
Typically, Some or all of this data changes because the State 
of the machine changes as the machine performs its indi 
vidual task. 

0007. The data generated and/or stored by the motion 
control machines and/or devices of a motion control System 
can be used to optimize the performance of one or more of 
the individual machines as well as the entire motion control 
System. The data destinations where the data is Sent can thus 
take any one or more of a number of forms, including a 
database System, a plant floor process management System, 
Software used to optimize overall production flow, other 
Software Systems, and/or another data routing System as 
described herein. 
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0008. The collection and distribution of the data associ 
ated with individual motion control machines is, however, 
complicated by several factors. The sheer volume of data 
can overwhelm the ability of the data destination to store 
and/or process the data collected. In addition, the data 
origins and data destination may employ different, unique, 
or proprietary hardware and Software Systems that utilize 
different data acquisition commands, data formats, and data 
transmission protocols. 
0009. The need thus exists for data routing systems and 
methods that simplify the collection of data from diverse 
data origins and the Subsequent distribution of data to 
diverse data destinations. 

SUMMARY OF INVENTION 

0010. The present invention may be embodied as a data 
routing System or method for collecting data from at least 
one data origin and distributing data to at least one data 
destination. The data routing System comprises a data input 
module and a data output module. The data input module 
operatively connected to the at least one data origin. The 
data input module is configured to collect data from the at 
least one data origin. The data output module operatively 
connected to the data input module and to the at least one 
data destination. The data collection component is config 
ured to distribute the data collected by the data input module 
to the at least one data destination. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a somewhat schematic block diagram of 
a data routing System of a first embodiment of the present 
invention; 
0012 FIG. 2 is a somewhat schematic block diagram of 
a data routing System of a Second embodiment of the present 
invention, where the data routing System has been optimized 
for use with a motion control System; 
0013 FIGS. 3-8 are scenario maps depicting the inter 
action of one or more components of the data routing System 
of FIG. 2 in different operational scenarios; 
0014 FIGS. 9-19 are examples of user interface configu 
rations that may be used by the example data routing System 
of FIG. 2; 
0.015 FIGS. 20 and 21 are highly schematic block 
diagrams depicting alternate relationships of data inputs, 
data outputs, and decision logic that may be used by the 
example data routing systems of FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0016 Referring initially to FIG. 1 of the drawing, 
depicted therein is a data routing System 20 constructed in 
accordance with, and embodying, the principles of the 
present invention. The data routing System 20 is used to 
route data or data items collected from data origins 22 to one 
or more data destinations 24. 

0017 AS described above, the terms “data” and “data 
items' will be used herein to refer to numeric, binary, or 
String data values collected in an analog or digital format 
from a data origin 22. Examples of data types that represent 
data or data items as defined herein include ADDRESS, 
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ARRAY, BIT, BYTE, WORD, DWORD, LONG, REAL, 
DOUBLE, FLOAT, BINARY BLOB, STRUCTURE, 
STRING, and ASCII STRING. 

0.018. The data origins 22 are machines, devices, or the 
like forming part of a larger working environment. The 
working environment is not a part of the present invention 
and thus will not be described herein beyond what is 
necessary for a complete understanding of the invention. 
The terms “machine' as used herein refers to a physical asset 
used to perform a predetermined task. The term “device” is 
typically applied to a machine with a relatively Small 
footprint. 

0.019 Examples of machines as defined herein include a 
CNC mill used to shape metal, a pick-n-place machine used 
to position parts on a circuit board, a robotic machine used 
to perform Surgery, a medical data input device (i.e. blood 
glucose meter, asthma meter, etc), a gaming device, a robotic 
toy, an animatronics figure, a robotic machine used to deliver 
goods to a warehouse or to people, an automobile, a truck or 
farm vehicle, a boat or ship, an airplane, a jet, a helicopter, 
a Spacecraft, and/or a hardware or Software-based control 
System within a personal computer or even just a personal 
computer or hand-held computer itself. The data origin or 
origins thus may be formed by any machine or device 
(mobile or not) that stores data and which is either directly 
controlled by humans through a user interface or automati 
cally controlled via a computer based System. 

0020. As shown in FIG. 1, the data collected by the data 
routing System 20 is delivered to one or more data destina 
tions 24. The data destinations 24 can take on many forms 
and Serve many functions, but a primary function of the data 
destinations 24 is to use the data collected from the machines 
in the working environment to optimize operation of the 
individual machines and the Overall working environment. 
0021. The example data routing system 20 is a software 
System that comprises a data input module group 30, an 
optional data cache module group 32, and a data output 
module group 34. The term “module” as used herein refers 
to a binary block of computer logic that contains functions, 
objects, components, ActiveX components, .NET Source, 
HTML, XML and/or other computer code that can be 
executed in real-time or in Script form. Several examples of 
a module include an executable EXE, a dynamic link library 
DLL, an OLE component or Set of components housed 
within a DLL or EXE, an ActiveX Control, an HTML or 
XML based Control, a VBScript source file, a Java Serv 
erlet, Java Control, Java Object, NET Package, etc. 
0022. The data input module group 30, data cache mod 
ule group 32, and data output module group 34 typically run 
on a processor forming part of a computer System, but may 
be configured to operate acroSS Several discrete processors 
forming part of one or more computer Systems. 
0023 The data routing system 20 operates basically as 
follows. The data input module group 30 communicates with 
one or more data origins 22 to obtain data indicative of a 
State or condition of the machine or device forming each of 
the data origins 22. If used, the data cache module group 32 
temporarily or persistently Stores the data collected by the 
data input module group 30. The data output module group 
34 determines the conditions under which data collected by 
the data input module group 30 Stored in the data cache 
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module group 32 is sent to one or more of the data 
destinations 24. The data output module group 34 optionally 
also determines the format in which data is sent to the data 
destination 24 and/or the method of transporting the data to 
the data destination 24. 

0024. The example data input module group 30 com 
prises a data collection component 40 and one or more data 
Source components 42. The term “component' as used 
herein refers to a logical organization of computer com 
mands designed to perform an operation or Set of operations. 
Examples of components include OLE components, 
ActiveX controls, HTML or XML based controls, HTML or 
XML based objects, .NET objects, C++ objects, C function 
Set, Visual Basic objects, and the like. A component may 
operate on a Single processor or may be distributed acroSS a 
plurality of processors. 
0025 The data collection component 40 associates all of 
the data collected with the data origins 22 from which the 
data was collected. The data collection component 40 may 
be connected directly to one or more of the data origins 22 
or may be connected to one or more of the data origins 22 
through the data Source components 42 as shown. If the data 
collection component 40 is connected directly to a data 
origin 22, the data collection component 40 and the data 
origin 22 must be pre-configured to work with each other, 
and the data collection component 40 is considered data 
origin independent, whereas the data Source component 42 
is considered data origin dependent. However, if the data 
collection component 40 communicates directly with a data 
origin 22, it then becomes data origin dependent. 
0026 Preferably, however, one or more data source com 
ponents 42 are provided to allow the data collection com 
ponent 40 to operate in a data origin independent manner. In 
this case, the example data Source components 42 are each 
asSociated with one or more of the data origins 22. The data 
Source components 42 collect data from a particular data 
origin 22 or class of data origins 22 and pass this data to the 
data collection component 40 in a predetermined format. 
The data Source components 42 may run entirely on the 
Same processor or processors as the data routing System 20, 
entirely on a processor or processors associated with the data 
origin 22, or on processors associated with both the data 
routing System 20 and the data origin22. Although optional, 
the use of the data Source components 42 is preferred to 
isolate the data collection component 40 from the opera 
tional details of each of the data origins 22. 
0027. The data input module group 30 may collect data 
from the data origins 22 by one or more of a number of 
methods. For example, the data Source components 42 
and/or data collection component 40 may read register 
values on the machine or device, read shared memory 
provided by the machine or device, Send commands to the 
machine or device for which a data response is given 
containing the data requested, read variables provided by the 
machine or device, read and write to variables in a Sequence 
necessary to produce data values, query data using a pro 
prietary or Standard data protocol, call a function provided 
by the machine or device, build and Send a command based 
on a protocol used to communicate with the machine or 
device for which a data response is provided by the machine 
or device from which the data is extracted, and/or the like. 
0028. The optional data cache module group 32 com 
prises a data Store component 50 and at least one data cache 
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52. The data collection component 40 passes data to the data 
store component 50; the data store component 50 stores this 
data in one or more of the data caches 52. The data caches 
52 may be temporary or volatile memory devices Such as 
RAM or may be permanent or persistent memory Such as a 
hard drive or database system. The data store component 50 
further retrieves data from the appropriate data cache 52 as 
necessary. If the data cache module 32 is not used, data 
collected by the data collection component 40 is passed 
directly to the data output module group 34 in real time. 
0029. The data output module 34 comprises a data output 
component 60. As mentioned, the data output component 60 
may receive data directly from the data collection compo 
nent 40. However, if the data cache module 32 is used, the 
data output component 60 may direct the data Store com 
ponent 50 to read data stored in one or more of the data 
caches 52 and transfer the Stored data to the data output 
component 60. 

0030 The data output module group 34 further comprises 
one or more data transport components 62. Each of the data 
transport components 62 defines or is associated with a 
method or System of transporting data from the data output 
component 60 to one or more of the data destinations 24. 
The data output component 60 Selects an appropriate one of 
the data transport components 62 for each data element 
based on the data destination 24 to which the data element 
is to be sent. 

0.031 Optionally, the data output module group 34 fur 
ther comprises a data formatter component 64. The data 
formatter component 64 contains logic, templates, or the like 
for arranging data elements in a format appropriate for one 
or more of the data destinations 24. The data formatter 
component 64 allows the data destinations 24 to be imple 
mented in a machine or device independent manner by 
obviating the need for the data destinations 24 to proceSS 
data elements in the format generated by the data origins 22. 
0.032 The data output module group 34 further optionally 
comprises an inference engine component 66. If used, the 
inference engine component 66 helps the data output com 
ponent 60 to determine the data destination or destinations 
24 where each data element is Set. The inference engine 
component 66 may further assist the data output component 
60 to make the determination of which data is to be output 
(if any) and/or which data transport component 62 to use 
and/or whether the data formatter component 64 is to be 
used. 

0033. The data routing system 20 of the present invention 
thus collects data from one or more data origins 22 and 
routes this data to one or more data destinations 24. The use 
of the data routing System 20 allows the data destination or 
destinations 24 to operate independent of the implementa 
tion details of the data origin or origins 22. In addition, the 
data routing System 20 can be configured to be independent 
of the data destination through the use of the data transport 
components 62, and data formatter components 64. 

0034) Turning now to FIGS. 2-21 of the drawing, 
depicted therein is a data routing System 120 of the present 
invention. The example data routing System 120 operates in 
the same basic manner as the data routing System 20 
described above but is optimized to operate in a working 
environment defined by a motion control System. 
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0035 FIG. 2 illustrates that the data routing system 120 
is a collection of modules or components used to collect 
machine data from the data origins 122 and then Send Some 
or all of the data collected to the data destinations 124. The 
data destinations 124 may be either a local data destination 
(for later replication to a remote data destination) or a remote 
Site (either a remote data routing System or third party data 
destination). 
0036) The example motion system 122 as defined in U.S. 
Pat. No. 5,691,897, but other motion systems may be used 
instead or in addition. As will be described in further detail 
below, the motion system 122 defines or is associated with 
one or more application programming interfaces. The 
motion System 122 is not per Se part of the present invention 
and will not be described herein beyond what is necessary 
for a complete understanding of the present invention. 

0037. The data destinations 124 may use the data deliv 
ered by the data routing System 20 for a variety of purposes. 
A primary function of the data destinations 124 is to opti 
mize and/or monitor the operation of the machines and/or 
devices forming the motion control System that the motion 
services 122 or other software used by the data sources 142 
communicate with. The data destinations 124 can thus take 
any one or more of a number of forms, including a database 
System, a plant floor process management System, Software 
used to optimize overall production flow, or other Software 
Systems, and/or another data routing System as described 
herein. 

0038. The example data routing system 120 is connected 
to the data destination 124 through a network 126. The 
network 126 is a combination of hardware and Software 
architectures that forms a link between two or more com 
puter Systems. Examples of network architectures include a 
packet based network, a streaming based network, broadcast 
based network, or peer-to-peer based network. Examples of 
networks that may be used as the network 126 include a 
TCP/IP network, the Internet, an Intranet, a wireless network 
using WiFi, a wireleSS network using radio waves and/or 
other light based signals, and the like. 
0039 The software components making up the example 
data routing System 120 may be organized into three module 
groups: a data input. module group 130, a data cache module 
group 132, and a data output module group 134. The data 
input module group 130, data cache module group 132, and 
data output module group 134 typically run on a processor 
forming part of a computer System, but may be configured 
to operate acroSS Several discrete processors forming part of 
one or more computer Systems connected by a computer 
network. 

0040. The data input module group 130 comprises a data 
collection component 140 and a plurality of data Source 
components 142a and 142b. The data cache module group 
132 comprises a data store component 150 and one or more 
data cache components 152. The data output module group 
134 comprises a data output component 160, one or more 
data transport components 162, a data formatter component 
164, and an inference engine component 166. 
0041. The data collection component 140 is responsible 
for collecting data from the machine asset and routing all 
data collected to the data cache module group 132. The data 
collection component 140 is responsible for managing one 
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or more data Source components 142 for which data is 
collected and route the data collected to the data cache 
module group 132. 
0042. The data source components 142a and 142b com 
municate with the motion System 122. Each data Source 
communicates with the motion System using whatever 
means are available including to the use of application 
programming interfaces (API) 170a, 170b, and 170c asso 
ciated with the motion system 122, using (API) provided by 
a motion System vendor, or using network or other commu 
nication protocols. The example data Source component 
142a is configured to receive data from the API's 170a and 
170b, while the example data source component 142b is 
configured to receive data from the API 170c. 
0043. The example data collection component 40 man 
ages one or more data Source components 142 and is 
responsible for routing the data collected to the data Store 
component 150 of the data cache module 132. Optionally, 
each data collection component 140 may communicate 
directly to the motion system 122 without the need for an 
intermediary data Source component 142. However, the use 
of the data Source component 142 allows for code reuse as 
the data collection component 140 may then implement all 
common functionality, thus making each data Source com 
ponent 142 extremely thin and easy to build and maintain. 
In addition, the use of each data Source components 142 
allows the data collection component 150 itself to be inde 
pendent of each data origin with which each data Source 
component 142 communicates to collect data. 
0044. Each data source component 142 is responsible for 
mapping the data collected from the data Source (i.e. XMC 
API, XMC CNC API, OPC Server, or proprietary data 
Source) into the format expected by the data collection 
component 140 and ultimately the data Store component 
150. The main goal of the data source components 142 is to 
provide a consistent interface to the data origin 122, thereby 
freeing the client from the details of the data origin 122 and 
allowing all data Source components 142 to act and operate 
in the same manner from the perspective of the data collec 
tion component 140. 
004.5 The data cache module group 132 caches the data 
received So that it may later be analyzed or otherwise 
processed. In particular, the data Store component 150 
manages one or more data caches 152 and is responsible for 
Storing all data received and giving access to all data Stored. 
Optionally, each data store component 150 could cache all 
data received directly without the need for an intermediary 
data cache 152. However, the use of the data cache or caches 
152 allows for code reuse and also allows the data store 
component 150 to remain independent of any caching tech 
nologies used by each data cache component 152. The data 
store component 150 may then implement all common 
functionality, thus making each data cache module 132 also 
extremely thin and easy to build and maintain. 
0046) The terms “primary data cache” and “secondary 
data cache' may be used to refer to one or more of the data 
caches 152 depending upon whether certain features of the 
data cache module 132 are implemented and/or used as will 
be discussed in detail below. The Suffix “a” is used in FIG. 
2B to designate a primary data cache, and the Suffix "b" is 
used to designate a Secondary data cache. 
0047. Each data cache 152 stores data in a data target 172 
Such as a database on a hard drive, RAM memory, or another 
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persistent or volatile Storage medium. The main purpose of 
the data caches 152 is to provide a consistent interface to the 
data Storage medium used So that the caches 152 appear to 
be the same to the user, thus freeing the client of any details 
handling various caching mechanisms. 
0048. The data output module group 134 is responsible 
for Sending the data collected by the data input module 
group 30 and/or Stored by the data cache module group 32 
to the data destination 122. The data output component 160 
manages the other components forming the data output 
module 34, namely, the data transport components 162, the 
data formatter component 164, and the inference engine 
component 166. 

0049 More specifically, the data output component 160 
is responsible for Sending data to one or more data destina 
tions 124. AS generally described above, the data destination 
may be an enterprise data management System, an artificial 
intelligence System, a plant floor proceSS management Sys 
tem, Software used to optimize overall production flow, 
another data routing system such as the systems 20 and 120 
described herein, and/or other Software Systems used to 
optimize and/or monitor how the Overall factory operates 
based on how each machine making up the factory runs. 
0050. The inference engine component 166 is responsible 
for mapping the data elements received from the data input 
module group 130 or data cache module group 132 through 
the data output component 160 to the data destinations 124 
to which the data elements are to be sent. The data transport 
component 162 defines which data elements are to be sent to 
which data destination 124. When performing this mapping, 
the inference engine component 166 also optionally pro 
vides a Set of rules and/or other criteria that are used to 
determine whether or not each output defined by the data 
transport component 162 should fire. For example, the 
inference engine component 166 may use one or more of the 
following logic Systems: artificial intelligence Systems, 
fuzzy logic algorithms, neural network pattern matching, 
genetic algorithms, expert System logic, and/or other com 
puter based decision-making and/or pattern matching based 
Systems, to determine when a given Set of one or more data 
elements should be sent out. In the Simplest case, an identity 
transform may be used which causes all data inputs received 
to be sent out as matching data outputs. 

0051. The data formatter component 164 is used to 
format all or portions of the data Set to be transported to the 
data destinations 124. For example the data formatter com 
ponent 164 may be used to format data output by the 
inference engine component 166 into a certain XML Schema 
or other proprietary data format. 
0052 The data transport component 162 is responsible 
for Sending the data to the ultimate data destination 124, 
including an enterprise database, an enterprise Software 
System, or even another data routing System Such as the data 
routing system 120. 

0053 Referring still to FIG. 2, also depicted therein is a 
data manager 180 that allows the user to manage operation 
of the data routing system 120. The data manager 180 
controls access to property pages exposed or generated by 
user-interface components associated with the components 
140, 150, 160, 162, 164, and 166. Property pages may also 
be exposed or generated by user interface components 
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asSociated with the components 142 and 152. In particular, 
the example data routing System 120 comprises data collec 
tor property pages 182, data Store property pages 184, data 
output property pages 190, data transport property pages 
192, data formatter property pages 194, and inference engine 
property pages 196. As will be described in further detail 
below, the property pages 182,184.190, 192, 194, and 196 
allow the user to initialize, configure, and control the com 
ponents 140, 150,160, 162,164, and 166, respectively. 
0054. In the following discussion and in the drawings, the 
property pages 182, 184, 190, 192, 194, and 196 also refer 
to the user-interface components associated with these prop 
erty pages. The property pages 182, 184, 190,192, 194, and 
196 and other interface elements are separated from the 
components 140, 150, 160, 162,164, and 166 in the system 
120 to optimize the overall system flexibility and facilitate 
evolution toward new and future user interface technologies 
Such as HTML based web user interface, SOAP/XML based 
interfaces, Microsoft .NET based interfaces, etc. Optionally, 
however, the components 140, 150, 160, 162, 164, and 166 
could directly expose property pages and other user-inter 
face elements. 

0055 Referring now to FIGS. 3-8, the interactions of the 
components and property pages forming the data input 
module group 130, data cache module group 132, and data 
output module group 134 will now be described in further 
detail in the various Scenarios required to implement the 
functions of the example data routing System 120. 
0056 Before using the data routing system 120, the 
System must first be initialized. During initialization, all 
components are Started and configured with their initial 
Settings. Initializing the System involves configuring the data 
routing System 120 So that it knows what data to collect, 
where to collect it from, how to process the data collected 
and where to Send the processed data. Once initialized, the 
System is ready to begin collecting, Storing and processing 
machine and/or device data. 

0057 The initialization process includes to levels. First, 
the overall data routing system 120 must be configured by 
connecting one or more data collection components 140 data 
and one or more data output components 160 to the data 
Store component 150. Once connected, the components 
making up each of the data input module 130, data output 
module 134, and data cache module 132 groups must next 
be configured. 
0.058. The process of initializing the data routing system 
120 will now be described with reference to FIG.3 Initially, 
the data manager 180 is run to configure the Overall System 
120. 

0059. The data manager 180 of the data routing system 
120 next uses the data store property pages 184 paired with 
the data Store component 150. The data Store property pages 
184 query the data store component 150 for all entries in the 
data output module group 134 category (or optionally que 
ries for each entry directly using the OLE Component 
Categories) and displays each entry visually in the property 
page 184. 
0060 Next, after the user selects which data output 
module or systems 134 to activate, the list of active data 
output components 160 associated with the Selected data 
output module or Systems 134 is Sent back to the data Store 
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component 150 So that it may use the active components. 
The data store component 150 could optionally query a 
Separate configuration component used to Select the active 
data output modules 134 to use later when processing data 
to be output. Additionally, the activation of each active 
component 160 may optionally be activated programmati 
cally instead of by the user. 
0061 During its initialization, the data store component 
150 creates an instance of each activated data output com 
ponent 160 so that the data store component 150 can send 
data update events to each upon receiving new cache data. 
0062 Similar to the configuration of the data output 
module group 134, the data Store property pages 184 query 
the data input module group 130 for a list of supported data 
collection components 140. Optionally, the data Store com 
ponent 150 may query the data collection components 140 
of the data input module group 130 and display each these 
data collection components 140 visually So that the user can 
activate all components 140 that are appropriate for collect 
ing data. 
0063. Once selected visually by the user, the active list of 
one or more data collection components 140 is Sent to the 
data store component 150. Optionally, the data store com 
ponent 150 could query a separate configuration compo 
nent used to Select the active data output modules 134 to use 
later when processing data to be output. Additionally, the 
activation of each component may optionally be activated 
programmatically instead of by the user. 
0064. During initialization, the data store component 150 
creates an instance of each active data collection component 
140. 

0065. Once the main components data store component 
150, data collection component 140, and data output com 
ponent 160 of the data output module 134 are configured, the 
user (or configuration program) must configure the compo 
nents used by each of the systems 140, 150, and 160. The 
main configuration task for the data collection component 
140 is that of selecting the data source components 142 (and 
the data items Supplied by each) from which data is to be 
collected. The process of configuring the components used 
by the systems 140,150, and 160 will now be described with 
reference to FIG. 4. 

0066. The following steps take place when configuring 
the data collection component 140 and related components. 
0067 First, the data manager 180 is used to configure the 
data collection component 140. 
0068. Second, the data collector property pages 182 are 
used to configure the data collection component 140. 
Optionally, all configuration may be done programmatically 
by another software module. 
0069. Each of the data collector property pages 182 
queries the DataSource OLE Category of components to See 
what data Source components 142 are available. Optionally, 
the data collection component 140 may be queried for the 
list of all data Source components 142 available. 
0070 A visual list of available data source components 
142 is next constructed, thus allowing the user to Select 
which data Source component or components 142 to use 
when collecting data. Optionally, the data collection com 
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ponent 140 could directly talk to the data Source components 
142; however Such direct communication would reduce code 
reuse as the data collection component 140 allows each data 
Source component 142 to be very thin, making these com 
ponents 142 easy to build and maintain. 
0071 Finally, after the user selects the data source com 
ponents 142 to use, a list of active data Source components 
142 is passed to the data collection component 140, which 
then creates an instance of each Selected component. 
0.072 Optionally, each data source component 142 may 
use an associated property page (not shown) that allows the 
user to visually (or Software to programmatically) configure 
and Select the data inputs from which data is to be collected 
by each data Source component 142. Each data collector 
component 140 may also define a set of data inputs that the 
user may configure and Select; however this it not optimal as 
the data Source components 142 allow each data collector 
component 140 to remain independent of how each data 
origin actually works, i.e. the data items they provide and 
how the data for each data item is actually collected. 
0073) Referring now to FIG. 5, the following steps take 
place when configuring the data cache module group 132, 
which includes the data store component 150 thereof. Con 
figuring the data Store component 150 requires the Selecting 
of the data cache 152 to use. When caching data there are 
three main methods that may be employed: (1) cache all data 
to memory only; (2) cache all data to a persistent storage 
Such as a database, or (3) a mixture where data is initially 
cached to memory and then rolled-over into the persistent 
Store at certain intervals or after a specified amount of data 
has been collected. All three models are utilized by the data 
cache module group 132 of the data routing System 120, 
where only one method is necessary to build a picture of the 
overall State of the data origin at a given moment in time. 
0.074. In a first step shown in FIG. 5, the data manager 
180 of the data routing system 120 is used to configure the 
data Store component 150 and associated components using 
the embedded data Store property page 184. AS described 
above, the data store component 150 can be configured to 
implement all user aspects that it needed to edit and other 
wise allow the user interact with the data and configuration 
managed by the component. However, Separating the user 
interface from the component in a parallel component has 
Several advantages that allow for easily adopting future 
user-interface based technologies such as HTML, Windows 
.NET, and thin client. For these reasons the user interface has 
optionally been Separated from the main logic making up the 
data store component 150. AS generally described above, 
this same design organization is used throughout the entire 
System 120 by all components having an associated property 
page. 

0075. The data store property page 184 component que 
ries the data store component 150 for the list of data cache 
components 152 that are available and displays the list 
visually. The list of available components 152 may option 
ally be provided programmatically by a separate component 
used for configuration. AS an additional option, the data 
Store property page 184 may directly query the Cache 
Category of components in the OLE Component Category. 

0.076 From the data store property page 184, the user 
Visually Selects the Specific data cache components 152 to 
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use and the specific caching Strategy to employ (single 
caching or roll-over where data from one cache is rolled over 
to another cache based on certain criteria Such as an interval 
of time, or a data cache data threshold being met). The 
Selected data cache components 152 and Strategy Selected by 
the user are transferred to the data store component 150 
which then Stores the Settings. 
0077. Each data output component 160 and associated 
components act as a data output pipeline where data 
follows a set of steps that determines what data will be 
output, what format that data will be output in, and where the 
data will be sent. Referring now to FIG. 6 of the drawing, 
depicted therein are the Steps that take place when config 
uring the data output component 160 and its related com 
ponents. 

0078 First, the data manager 180 is used to configure the 
various aspects of the data output component 160 and its 
asSociated components. 
0079 When configuring the data output component 160, 
the data output property page 190 parallel component 
acquires the list of inference engine components 166, data 
formatter components 164, and data transport components 
162 that are available. Once the list of data transport, data 
formatter, and inference engine components 162, 164, and 
166 is acquired, a visual display of the list is created on the 
data output property page 190 So that the user can Select one 
or more of the components 162, 164, and 166 from the list 
as appropriate for their application. 
0080. To obtain this list of components, the data output 
property page 190 may either query the data output com 
ponent 160 or directly query the OLE Category for each of 
the data transport component 162, data formatter component 
164, and inference engine component 166. If the data output 
component 160 is queried for the list of available compo 
nents in each category, the data output component 160 in 
turn may then internally query a pre-configured list or the 
OLE components falling into each respective OLE Category 
for the data transport component 162, data formatter com 
ponent 164, and inference engine component 166. 

0081. After the user selects one or more data transport 
components 162, one or more data formatter components 
164, and one or more inference engine components 166, the 
list of components to activate is Sent to the data output 
component 160, which Stores the component information as 
its active components and then creates an instance of each 
component. 

0082 Next, each data transport component 162 is queried 
for its list of Supported outputs. The list of Supported data 
outputS is then passed to the inference engine component or 
components 166 Selected. 
0083) Next, the data output component 160 queries the 
data store component 150 for its list of Supported data items, 
usually Stored in the data cache components 152 and pre 
viously Selected when configuring the data collection com 
ponent 140. The list of supported input data items is then 
passed to the inference engine component or components 
166 selected. 

0084. When the inference engine component or compo 
nents 166 have both the inputs and outputs available, the 
user may optionally configure rules or other criteria used to 
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determine when each output is fired based on the input data 
received. AS examples, one or more of a Set of Fuzzy Logic 
rules, a previously trained Neural Network pattern, a 
Genetic Algorithm fitness, Expert System logic, or other 
custom logic may be used to determine when certain outputs 
are Sent through the data output pipeline to the data desti 
nation. 

0085. In addition, the data formatter component or com 
ponents 164 may also be configured to output data in data 
formats supported by each data destination 124. For 
example, a data formatter component 164 may be used to 
output data items received in a certain proprietary Schema. 
However, the data formatter component 164 would need to 
be configured so that it would know how to match the data 
items received to the proprietary Schema. This Step in the 
configuration proceSS would allow the user, or another 
Software program, to make this configuration. 
0.086 And finally, the data transport component or com 
ponents 162 would need to be configured so that they could 
properly Send data received to the end data targets that it 
Supported. For example, a data transport component 162 
configured to use TCP/IP may need to have target TCP/IP 
addresses configured or TCP/IP ports configured telling the 
component 42 where to Send the data. 
0087. Once initialized, the data routing system 120 is 
ready to Start collecting data and Storing all data collected as 
previously configured. FIGS. 7A and 7B depict the inter 
actions that take place when collecting data. 
0088 First each data source component 142 either polls 
for data or receives previously configured events from its 
data origination. For example, when using the motion SyS 
tem 124 or an OPC server as the data origin, events may be 
received telling the data Source component 142 that new 
data is available. 

0089. Upon receiving a data update event, the data source 
component 142 fires an event to its respective parent data 
collection component 140. 
0090. Upon receiving its event, the data collection com 
ponent 140 then fires an event to the data store component 
150. 

0.091 Upon receiving each data update event, the data 
Store component 150 uses the active caching component or 
components 152 to Store the data. Optionally, the data cache 
module 132 may employ a roll-over Strategy in which data 
received is passed to one or more data cache modules 132 
after a certain criteria is met Such as in interval of time 
passing or a data caching threshold being met. 
0092. After caching the data, the data store component 
150 fires a data update event to any data output component 
or components 160 connected to the data store system 132. 
0093. Upon receiving the data update event, the data 
output component 160 may optionally query the data Store 
component 150 for more data if needed to gain a full 
description of the current State of the machines forming the 
motion System 122. 
0094 All data input information is then passed to the 
inference engine component 166 for processing. Upon 
receiving the data, the inference engine component 166 runs 
its preconfigured rule Set against the data Set received and 
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produces the output (if any) that is eligible to be sent to the 
data destinations 124. If the inference engine component 
166 employs a dynamic model of the data, its internal model 
may alter itself based on the input data received. For 
example, an inference engine component 166 that uses a 
neural network may learn from the data by changing the 
neural networks weights based on the data input values 
received. 

0095. If data is eligible to be output, and a data formafter 
component 164 is used, the output data received from the 
inference engine component 166 is then Sent to the data 
formatter component 164. Upon receiving the data, the data 
formatter component 164 transforms the data received into 
the Supported output data format and passes the new output 
data back to the data output component 160. 

0096. The formatted data is then passed to the data 
transport component or components 162 to be transported or 
Sent to the data destinations 124. If a data formatter com 
ponent 164 is not used, the raw data format output from the 
inference engine component 166 is used and passed directly 
to any active data transport component 162. Upon receiving 
the output data, the active data transport component or 
components 162 Send the data to their respective data 
destinations 124. For example, a TCP/IP transport would 
packetize the data into TCP/IP packets and send the data 
stream to a preconfigured TCP/IP address/port. Alterna 
tively, a wireleSS transport may broadcast the data out on a 
pre-configured frequency. 

0097. Referring now to FIG. 8 of the drawing, depicted 
therein is a relationship among the interface windows and 
dialogs that form the property pages used to configure the 
example data routing system 120. The data manager 180 
presents to the user a main window 220 (FIG. 9) that is used 
to access the data property pages 182, 184, 190, 192, 194, 
and 196 used to configure all settings of the data collection 
component 140, data store component 150, and data output 
component 160 forming up the system 120. 

0098. The example main window 220 presented by the 
data manager 180 to configure each of the main components 
140, 150, and 160 is shown in FIG. 9. In particular, the main 
page 220 of the data manager 180 acts as a control panel that 
allows the user to configure and monitor how data flows 
from each data Source 122 to the eventual data destination 
124. 

0099 Each of the user interface elements of the main 
page 220 on the data manager 180 will now be described 
with reference to FIG. 7. 

0100. A “Configure” button 222 allows the user to con 
figure the overall system 120 by building up the overall data 
transfer pipeline. This option is only available when running 
the application as an Administrator on the System. 

0101. A “Start” button 224 starts monitoring the data 
Source components 142 and feeds the data received through 
the system 220. 

0102) A “Stop” button 226 stops monitoring the data 
Source components 142 and shuts down the entire monitor 
ing process. 

0103) A “Monitoring” icon 230 visually displays whether 
or not monitoring is currently enabled. 



US 2006/OO64503A1 

0104. A “Close” button 232 closes the monitoring appli 
cation window but does not close the application. Since the 
application runs as a System tray application, you must exit 
the application by right clicking on the System tray icon. 
0105. A “Status” window 234 visually shows the overall 
configuration and Status of the System including all nodes 
making up the data input module 130, data Store System 132, 
and data output module 134. 
0106 The following sections describe how to build and 
configure the overall System 120 using examples of the 
various property pages 182, 184, 190, 192, 194, and 196. 
0107 Referring initially to FIG. 10, depicted therein is a 
configuration dialog window 240 that is associated with the 
data manager 180. The configuration dialog window allows 
a user to build the overall data routing system 120. The user 
interface elements making up the configuration dialog win 
dow 240 are as follows. 

0108) An “Add Data Collector . . . " button 24 displays 
a dialog containing a list of all data collection components 
140 available to the system. Once selected, the selected data 
collection components 140 are added to the system 120. The 
data collection components 140 are connected to the data 
store component 150 so that data events are sent to the data 
store component 150 each time data items are received by 
each of the data collection components 140 from their 
respective various data Source components 142. 
0109) An “Add Data Output...” button 244 displays a 
dialog containing a list of all data output modules 134 
available to the System. Once Selected, the data output 
modules 134 are added to the system. Each data output 
module 134 manages a data pipeline that may involve 
inference rules or other decision-making technology that tell 
when to fire each data output. 
0110. A “Delete” button 246 removes a module from the 

list of components making up the overall data routing 
system 120. 
0111. A “Load” button 250 loads the components of a 
previously Saved data routing System 120 from a persistent 
Storage medium Such as a file or database. 
0112 A “Save” button 252 saves the current data routing 
System 120 to a persistent Storage medium Such as a file or 
database. 

0113. A “Close” button 254 closes the configuration 
dialog. 

0114. A “Node' control 260 contains the current modules 
making up the data routing System 120, including data 
collection components 140, data store components 150, and 
data output components 160. 
0115) An “About” property page 262 displays informa 
tion about the currently Selected module in the node list. 
0116. A “Settings” property page 264 displays a property 
page corresponding to the currently Selected node in the 
node list. The property page allows the user to configure the 
Settings Specific to the node Selected. 
0117 Examples of interface elements that may be used to 
implement the property pages 182, 184, 190, 192, 194, and 
196, as well as other related property pages, will now be 
described with reference to FIGS. 11-18. The “Delete', 
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“Load”, “Save”, and “Close' interface elements depicted in 
FIGS. 11-18 apply to the “Node' Control on the left part of 
each figure (not shown) and will not be described in detail 
below. 

0118. An example of the data collector property page 182 
is depicted in FIG. 11 of the drawing. The data collector 
property page 182 allows a user to configure the compo 
nents, Such as the data collection components 140 and/or 
data Source components 142, of the data input module group 
130. 

0119) A“DataSources” list box 270 contains a list of all 
data Source components 142 available to the System. The list 
of available data Source components 142 is acquired by 
either directly enumerating the Data Source OLE Category 
of components or by querying the data collection component 
140 for all data source components 142 that it knows about. 
0120) A “Select” button 272 adds the currently selected 
item in the list of data Source components 142 to the 
currently Selected data output module 134 in the main node 
list. 

0121 A“Target Scan Rate” edit field 274 allows the user 
to input a global Scan rate that applies to all data Source 
components 142 that may be controlled using a global Scan 
rate. 

0122) A data source property page 280 is depicted in 
FIG. 12. The data source property page 280 allows the user 
to select the data items made available by each data Source 
component 142. The selected data items are then fed into the 
data store component 150 and eventually on into the selected 
inference engine component 166. The following user-inter 
face elements make up the data Source property page 280. 
0123. A “Data Items” list box 282 contains a list of all 
data items made available by each data Source component 
142. The user must enable the data items that they want to 
monitor in their system. The list of available data items is 
acquired by browsing a particular data Source component 
142. 

0.124. A “Scan Rate” edit box 284 allows the user to enter 
the Scan rate to use for this specific data Source (which may 
be different from the global Scan rate). If no Scan rate is 
entered, the default global Scan rate is used when appropri 
ate. 

0.125. A data store property page 290 depicted in FIG. 13 
is used to configure the data store component 150 by 
Selecting and configuring the data cache or caches 152 used 
and the Specific caching Strategies for each. The following 
user-interface elements make up the data Store property page 
290. 

0126 A“Data Caches” list box 292 contains a list of all 
data caches 152 available to the system 120. The list of 
available data caches 152 may be acquired either by directly 
enumerating the data cache OLE Category of components or 
by querying the data store component 150 for a list of active 
data caches 152. 

0127. A “Select” button 294 adds the currently selected 
item in the “Data Caches' list box 290 to the currently 
selected data store component 150 in the master node list. 
0128 Referring now to FIG. 14, depicted therein is a 
data cache property page 320 that allows the user to con 
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figure the Specific caching Strategy to be used by each data 
cache 152. The following user interface elements make up 
the data cache property page 320. 

0129. An “Enable data roll-over” check-box 322 allows 
the user to enable/disable data roll-over. When enabled, data 
placed in a particular data cache 152 can roll-over into 
another, or Secondary, data cache 152 upon meeting certain 
criteria Specified by other of the user-interface elements 
forming the data cache property page 320. 

0130. An “After reaching cache data threshold of radio 
button 224, if selected, determines that roll-over occurs 
when a certain number of bytes are cached in the primary 
data cache, assuming that data cache roll-over is also 
enabled by check box 322. A caching threshold data field 
324a allows the user to specify the data cache threshold. 
After reaching the roll-over threshold level, all data cur 
rently in the primary data cache 152a is copied to the 
secondary data cache 152b. 

0131) An “After time interval of radio button 326, when 
Selected determines that roll-over occurs at Specifically Set 
time intervals, again assuming that data cache roll-over is 
enabled by check box 322. A time interval data field 326a 
allows the user to specify the duration of the time interval. 
Upon the expiration of each time interval all data in the 
primary data cache 152a is automatically copied over to the 
secondary data cache 152b and then removed from the 
primary cache 152a. 

0132) A “Roll-over to” list-box 328 contains a list of data 
caches that can be used as Secondary caches 152b. The 
primary cache 152a rolls data over to the Secondary cache 
152b selected by pressing a “Select” button 328a. 

0.133 Referring now to FIG. 15, the data output property 
page 190 is depicted therein in further detail. The data output 
property page 190 is used to configure the data output 
module 134 by Selecting the data transport components 162, 
data formatter component 164, and inference engine com 
ponent 166 that are to make up the data output pipeline. The 
following user-interface elements make up the data output 
property page 190. 

0134. An “Interface Engines' list-box 330 contains a list 
of all inference engine component or components 166 that 
are available to the system 120. A first “Select” button 330a 
allows one or more of the inference engine components 166 
to be Selected. AS generally described above, each inference 
engine component 166 is responsible for mapping input 
values to output values and determining when each data 
element should actually be sent to the data destination 124. 

0135 A“Data Formatters” list-box 332 contains a list of 
all data formatter components 164 that are available to the 
system 120. A second “Select” button 332a allows one or 
more of the data formatter components 164 to be selected. 
Each data formatter component 164 is responsible for trans 
forming data input into another data format that is output as 
output data. 

0.136 A“Data Transports' list-box 334 contains a list of 
all data transport components 162 that are available to the 
system 120. A third “Select” button 334a allows one or more 
of the data transport components 162 to be selected. Each 
data transport component 162 is responsible for Sending the 
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data received to the ultimate data destination 124, Such as an 
enterprise database, analysis System, another data routing 
System, or the like. 
0.137 The inference engine property page 196 will now 
be described in further detail with reference to FIG. 16. The 
inference engine property page 196 is used to configure the 
Settings defining how the inference engine component 166 
actually works. The inference engine component 166 maps 
inputs received to expected outputs defined by the data 
transport component 162. When mapping inputs to outputs, 
the inference engine component 166 optionally uses deci 
Sion logic to determine whether or not each output should 
fire (i.e. be sent on to one or more data transport component 
162) based on the inputs received. The user interface ele 
ments making up the inference engine property page 196 are 
as follows. 

0138 An “Input Data Items” list-box 340 contains a list 
of all data inputs received from the data input module 130 
via the data store component 150. An “Output Data Items” 
list-box 342 contains a list of all data outputs received from 
the data output module 134 via the data transport component 
162. A “Rule Map” list-box 344 contains a list of rules that 
define how to map the received data inputs to the outputs. 
0.139. In this sample inference engine component 166, the 
user drags items from the Input Data Items list box 340 into 
the inputs making up the rule-map as listed in the Rule Map 
list box 344. The rule-map associated with each of the items 
in the Input Data Items list box 344 defines when to fire 
output to each defined output. 
0140. An example data formatter property page 194 is 
depicted in FIG. 17. The data formatter property page 194 
allows the user to configure how the final data output is 
actually formatted. For example, the example property page 
194 depicted in FIG. 17 illustrate how to map data outputs 
into an XML schema. The following user interface elements 
make up the data formatter property page 194. 
0141 An “XML Schema Map'350 control contains an 
editable XML Schema that allows a user to drag an output 
data item into different portions of the Schema essentially 
linking the data item to that portion of the XML schema. 
When linked, the final XML data file is built by using the 
XML Schema and then placing data from each output data 
item into the slots where they are linked into the XML 
Schema. 

0142. An “Output Data Items List” list-box 352 contains 
a list of all data outputs available as defined by the data 
output module 134 via the data transport component or 
components 162. 
0.143 Depicted in FIG. 18 is an example of a data 
transport property page 192. The data transport property 
page 192 allows the user to configure the Specific Settings of 
each data transport component 162 used to communicate 
with the data destination or destinations 124. The example 
property page 192 depicted in FIG. 18 is an example 
property page for a data transport component 162 that 
communicates across a TCP/IP based (wire-based or wire 
less) network. The data transport property page employs the 
following user interface elements. 
0144. A “Target TCP/IPAddress'360 edit field allows the 
user to enter the target TCP/IP address of the machine or 
machines forming destinations where data is to be sent. 
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0.145) A “Target TCP/IP Port” edit field 362 allows the 
user to specify a set of one or more TCP/IP ports to use on 
the target TCP/IP address. 
0146). A “Use UDB Broadcasting” radio button 364 
directs the transport to broadcast the output data using the 
UDP broadcasting protocol and ignore the target TCP/IP 
address as data will be sent to all machines forming data 
destinations 124 on the network 126. 

0147 A“Use Peer-to-Peer Messaging” radio button 366 
directs the transport to use a peer-to-peer messaging proto 
col such as the one used with Windows Instant Messenger, 
where data is sent immediately to the target machine form 
ing the data destination 124 and may optionally be displayed 
in an Instant Messenger viewing application Such as Win 
dows Messenger. 

0148. A “Use Data Streaming" radio button 368 directs 
the transport to use a data Streaming technology where the 
data outputs are streamed to the target(s) in a manner similar 
to that of a Streaming music or Video Source. Optionally, the 
data outputs may also be interleaved into an existing music, 
Video, or other data Streaming data Source. 
0149. A “Use Virtual Private Networking Tunneling” 
radio button 370 directs the transport to use a tunneling 
technology, where the data packets making up the output 
data are embedded within another packet type, optionally 
encrypted and Secured, and then Sent to the target Over 
another protocol such as HTTP, or in this case the PPTP or 
L2TP protocol. SOAP or XML messaging is another manner 
of tunneling where the data is placed within a SOAP or XML 
envelope and then Sent over to the output target using the 
SOAP or other XML messaging protocol. 

0150. A “Use SMTP E-Mail Format” radio button 372 
directs the transport to package the output data Sets into an 
e-mail format and Sends it to the target. Further configura 
tion may be required to actually Setup a Specific e-mail 
address for the recipient. 
0151. A “Use SNMP Format” radio button 374 directs the 
transport to use the SNMP transport to communicate with 
the output target. 

0152) An “Enable Data Encryption” check-box 380 
enables data encryption Such that the data is encrypted 
before transmission. A “Use Kerberos Security' check-box 
382 enables Kerberos security. A “Use 128 bit Encryption” 
check-box 384 enables 128-bit encryption for the output 
data packets. 

0153. An “Enable Transmission Timeout' check-box 386 
enables transmission time-out on each communication with 
the target. When enabled, the sender only waits for an 
amount of time specified in a data field 386a for a response 
from the data destination 124, after which response data 
received from the target is ignored. 
0154) The example data routing system 120 is a modular 
System made up of a Set of components as generally 
described above. In this case, each component is based on a 
component technology, Such as OLE/COM technology 
defined by Microsoft Corporation. 
O155 Optionally, each component uses a separate par 
allel ActiveX component to implement all user interface 
aspects of the main component, also as generally described 
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above. Each ActiveX component may be implemented either 
within the main component module or Separately in its own 
module. Bundling each object within one module is not 
required as they may be located at any location (i.e. across 
a network, and So forth), but doing so may optimize all 
communication between modules. How and where compo 
nents are implemented is more of a logistical decision 
because, once components are built and deployed to the 
field, it is difficult to update a single component if all 
components are implemented within a single DLL or EXE 
module. 

0156 FIG. 19 illustrates that the components forming the 
data routing System conform to a single interface identified 
as the IXMCDirect interface. OLE Categories are used to 
determine how many components fall into a certain group of 
components. Components used by the example data routing 
system 120 fall into the following categories: 
O157 Data Input Components. Typically, this category 
includes a Single data collector component, but multiple data 
input components may be used in a large distributed envi 
rOnment. 

0158 Data Source Components-Many data source 
components are often used at the same time. 
0159 Data Output Components-Many data output com 
ponents are often used at the Same time, with each data 
output component defining at least part of a data output 
pipeline. 

0160 Inference Components-One or more inference 
engine components are used by each data output component. 

0.161 Data Formatter Components-One or more data 
formatter component components are typically used by each 
data output module. 
0162 Data Transport Components-One or more data 
transport components are typically used by each data output 
module. 

0163 The IXMCDirect interface depicted in FIG. 19 is 
used for most communications between components of the 
data routing system 120. The IXMCDirect interface is made 
up of the following functions, which are specified in Stan 
dard OLE/COM IDL format. 

0164. A GetProperty method is used to query a specific 
property from the component implementing the interface. 

0.165 A SetProperty method is used to set a specific 
property from the component implementing the interface. 

0166 An InvokeMethod method is used to invoke a 
Specific action on the component implementing the inter 
face. An action can cause an event to occur, carry out a 
certain operation, query a value, and/or Set a value within the 
component implementing the method. 

0.167 More detailed descriptions of each of the methods 
implemented by objects implementing the example IXMC 
Direct interface are described below. 

0168 The IXMCDirect::GetProperty method is used to 
query the property corresponding to the property name 
pSZPropName. Each component defines the properties that 

it supports. The following table summarizes the GetProperty 
method implemented by the example IXMCDirect interface: 
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Syntax HRESULT GetProperty( LPCTSTR pszPropName, 
LPXMC PARAM DATArgData, 
DWORD dwCount); 

Parameters LPCTSTR pszPropName - string name of the property to query. 
LPXMC PARAM DATArgData - array of XMC PARAM DATA 
types that specify each parameter corresponding to the property. 
For example, a certain property may be made up of a number of 
elements - in this case an array of XMC PARAM DATA items is 
returned, one for each element making up the property. In most 
cases a property is made up of a single element, thus a single 
element array is passed to this method. For more information on 
the XMC PARAM DATA type, see below. 
DWORD dwCount - number of XMC PARAM DATA elements in the rgData array. 

Return Value HRESULT - NOERROR on success, or error code on failure. 

0169. The IXMCDirect::SetProperty method is used to 0170 The IXMCDirect:InvokeMethod method is used 
Set a property in the component corresponding to the pSZ- to call a Specific method implemented by the component. 
PropName property. For the set of properties supported by For more information on the methods Supported, see the 
the component, see the Specific component description. The description of the Specific component. The following table 
following table summarizes the SetProperty method imple- summarizes the InvokeMethod method implemented by the 
mented by the example IXMCDirect interface: example IXMCDirect interface: 

Syntax HRESULT SetProperty(LPCTSTR pszPropName, 
LPXMC PARAM DATArgData, 
DWORD dwCount); 

Parameters LPCTSTR pszPropName - string name of the property to set. 
LPXMC PARAM DATArgData - array of XMC PARAM DATA 
types that specify each parameter corresponding to the 
property. For example, a certain property may be made up of a 
number of elements - in this case an array of 
XMC PARAM DATA items is returned, one for each element 
making up the property. In most cases a property is made up 
of a single element, thus a single element array is passed to 
this method. For more information on the 

XMC PARAM DATA type, see below. 
DWORD dwCount - number of XMC PARAM DATA elements in the rgData 
array. 

Return Value HRESULT - NOERROR on success, or error code on failure. 

Syntax HRESULT InvokeMethod(DWORD dwMethodIdx, 
LPXMC PARAM DATArgData, 
DWORD dwCount); 

Parameters DWORD dwMethodIdx - number corresponding to the specific 
method to invoke. For more information on the method indexes 
available, see the set of namespaces defined for the component. 
LPXMC PARAM DATArgData optional - array of 
XMC PARAM DATA types that specify each parameter for the 
method called. For more information on the XMC PARAM DATA 
type, see below. 
NOTE: if no parameters exist for the method called, a value of 
NULL must be passed in. 
DWORD dwCount optional - number of XMC PARAM DATA 
elements in the rgData array. 
NOTE: if no parameters exist for the method called, a value of 0 
(Zero) must be passed in for this parameter. 
LPXMC PARAM DATArgData optional - namespace associated with the 
instance of the custom extension module added. 

Return Value HRESULT - NOERROR on success, or error code on failure. 
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0171 This methods supported by each component mak 
ing up the system 120 will now be described. Initially, the 
general methods Supported by the majority of the compo 
nents forming the system 120 will be first be described; the 
methods Supported by each individual component will then 
be discussed. 

0172 The XMC DE BROWSE GET COUNT general 
method returns the number of data items in the browse set 
Supported by the component and is described in the follow 
ing table. 

Index 8O2O 
Data In None 
Data Out rgDataO - (number) DWORD, number of browse elements. 

0173 The XMC DE BROWSE GET ITEMS general 
method returns the number of data items in the browse set 
Supported by the component and is described in the follow 
ing table: 

Index 8021 
Data In rgDataO - (number) DWORD, maximum number of 

elements to collect. 
rgDataO - (number) number of elements collected, total 
number of elements will equal (rgDataO * 2 + 1). 
rgData1- (string) name of the first browse element. 
rgData2 - (number) adt of the first browse element. 
rgData1 + n * 2 - (string) name of the nth browse element. 
rgData2 + n * 2 - (number) adt of the nth browse element. 

Data Out 

0174) The XMC DE SYSTEM CONNECT CMPNT 
general method is used to connect one server to another So 
that they may interact with one another and is described in 
the following table: 

Index 8OOO 
Data In rgDataO - (number) DWORD, type of component. The type 

of component is a value that is server specific. For 
component type information, see the description for this 
method under each server's description. 
rgData 1 - (string) LPTSTR, component class id as an ASCII 
string. 

Data Out None. 

0175. The XMC DE SYSTEM DISCONNECT C 
MPNT general method is used to disconnect one server from 
another So that they Stop interacting with one another and is 
described in the following table: 

Index 8OO1 
Data In rgDataO - (number) DWORD, type of component. The type 

of component is a value that is server specific. For 
component type information, see the description for this 
method under each server's description. 
rgData 1 - (string) LPTSTR, component class id as an ASCII 
string. 

Data Out None. 

0176) The XMC DE DATA PROCESS general method 
is called by a client to proceSS data where a data Set is input, 
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processed in Some way by the Server, and then the resulting 
data is returned as output. The XMC DE DATA PRO 
CESS method is described in the following table: 

Index 8063 
Data In rgDataO - (number) DWORD, number of data 

items input. 
rgData1 + n * 2 - (string) LPCTSTR, name of the data 
item input. 
rgData2 + n 2 - (number or string), value of the data item. 
rgDataO - (number) DWORD, number of data items output. 
rgData1 + n * 2 - (string) LPCTSTR, name of the data item 
output. 
rgData2 + n * 2 - (number) value of the data item. 

Data Out 

0177) The XMC DE DATA PROCESS CONFIGURE 
general method is used to configure what type of data is 
returned when processing a given data item. For example in 
the Server may be configured to return the minimal amount 
of data on each read (i.e. just the data item value), or the 
Server may be requested to return more Substantial data. The 
XMC DE DATA PROCESS CONFIGURE method is 
described in the following table: 

Index 8062 
Data In rgDataO - (number) DWORD, flag describing the type of 

data to be returned when processing data. The following 
flags are supported: 
XMC DE READ DATA FLAG TIMESTAMP 
requests that the time stamp recorded when processing the 
data is returned. 
NOTE: by default, the data item value is always returned. 

Data Out None. 

0.178 The XMC DE DATA READ general method is 
called by a client application to poll for data from the Server 
and is defined in the following table: 

Index 8061 

Data In 
Data Out 

rgDataO - (string) LPCTSTR, name of the data item to read. 
rgDataO - (number or string), data item value. 
rgData 1 - (OPTIONAL number) DWORD, data item 
time-stamp as a system time value. 
NOTE: Since the last items are optional, only those items 
specified when configuring the data to receive are 
actually sent. 

0179 The XMC DE DATA READ CONFIGURE 
general method is used to configure what type of data is 
returned when reading a given data item. For example, the 
Server may be configured to return the minimal amount of 
data on each read (i.e. just the data item value) or the server 
may be requested to return more Substantial data. The 
following table defines the XMC DE DATA READ 
CONFIGURE method: 

Index 8060 
Data rgDataO - (number) DWORD, flag describing the type of data to 
In be returned on each read. The following flags are supported: 
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-continued 

XMC DE READ DATA FLAG TIMESTAMP - requests 
that the time stamp recorded when reading the data is returned. 
NOTE: by default, the data item value is always returned. 

Data None. 
Out 

0180. The XMC DE DATA WRITE general method is 
used to write data to a Server and is described in the 
following table: 

Index 8064 
Data In rgDataO - (number) DWORD, number of data items. 

rgData1 + n * 2 - (string) LPCTSTR, name of the data item. 
rgData2 + n 2 - (number or string), value of the data item. 

Data Out None. 

0181. The XMC DE EVENT ENABLE general 
method enables/disables a previously subscribed data item 
in the subscription list maintained by the server. Only 
enabled subscriptions actually fire. The XMC DE EVEN 
T ENABLE method is defined in the following table: 

Index 2892 
Data rgDataO - (number) DWORD, cookie (unique identifier) 
In associated with the subscription. This value is returned to the 

client when calling the subscription XMCAPI above. 
NOTE: using a cookie value of zero (0) will enable/disable ALL 
items subscribed to the server. 
rgData 1 - (number) BOOL, TRUE to enable the subscription(s), 
FALSE to disable the subscription(s). Only enabled subscriptions 
actually fire events. 

Data None. 
Out 

0182. This XMC DE EVENT RECEIVE DATA gen 
eral method is called by the server (and implemented by the 
client) when each subscribed event fires and is described in 
the following table: 

Index 8045 
Data rgDataO - (number) DWORD, subscription cookie corresponding 
In to the subscribed data item. 

rgData 1 - (number or string), data item value. 
rgData2 - (OPTIONAL number) DWORD, data item time-stamp 
as a system time value. 
rgDataI3 - (OPTIONAL string) LPSTR, data item ASCII text 
ale. 

rgData4- (OPTIONAL number) DWORD, data item unique 
cookie. 
NOTE: Since the last three items are optional, only those items 
specified when configuring the data to receive are actually sent. If, 
for example, one or more data items are NOT requested, then the 
items are returned in slots shifted up toward rgData 1. For 
example if only the data item name is requested in addition to the 
default data items, the data returned would look like the following: 
rgDataO - (number) DWORD, subscription cookie. 
rgData 1 - (number or string), data item value. 
rgData2 - (string) LPSTR, data item name. 

Data None. 
Out 

0183) The XMC DE EVENT RECEIVE DATA 
CONFIGURE general method is used to configure what 
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type of data is returned on each event that is fired. For 
example in the Server may be configured to Send the minimal 
amount of data on each event (i.e. Subscription cookie and 
data item value), or the server may be requested to return 
more substantial data. The XMC DE EVENT RECEIVE 
DATA CONFIGURE method is defined in the following 

table: 

Index 8044 
Data rgDataO - (number) DWORD, flag describing the type of data to 
In be returned on each event. The following flags are supported: 

XMC DE EVENT DATA FLAG TIMESTAMP - requests 
that the time stamp recorded when reading the data is returned. 
XMC DE EVENT DATA FLAG NAME - requests that 
the data items ASCII text name be returned. 
XMC DE EVENT DATA FLAG DATA COOKIE - 
requests that the unique data item cookie corresponding to the 
read made for the data item be returned. 
NOTE: by default, the subscription cookie and data item value are 
always returned. 

Data None. 
Out 

0184 The XMC DE EVENT SUBSCRIBE general 
method Subscribes to a given data item activating the event 
interface when the Subscription criteria are met for the data 
item. All Subscribing components use the IXMCDirect inter 
face to receive events received from the server for which 
they are subscribed. The XMC DE EVENT SUBSCRIBE 
method is described in the following table: 

2890 
rgDataO - (number) DWORD, flags describing the initial state of 
the subscription. The following flags are supported: 
XMC DE EVENT FLAG ENABLED - subscription is 
immediately enabled upon subscription. 
XMC DE EVENT FLAG DISABLED - subscription is 
disabled upon making the subscription. The Enable function must 
be called to enable the subscription. 
rgData 1 - (number) DWORD, number of subscription criteria 
rules. 
rgData2 + (2 * n) - (number) DWORD, event condition type 
where the following types are supported: 
XMC CNC EVENTCONDITION DATA CHANGE - any 
data changes in the data type above will trigger the event. 
XMC CNC EVENTCONDITION DATA EOUAL 
XMC CNC EVENTCONDITION DATA LESSTHAN 
XMC CNC EVENTCONDITION DATA GREATERTHAN 
XMC CNC EVENTCONDITION DATA AND 
XMC CNC EVENTCONDITION DATA OR 
Each of the conditions above are used in a combined manner. 
Where the logical condition (=, <, P) are applied for each type 
respectively. 
For example, in an array that contains the following items: 
rgData2 = 4 (4 condition values) 
rgDataI3 = XMC CNC EVENTCONDITION EQUAL 
rgData4 = 3.0 
rgData5 = XMC CNC EVENTCONDITION LESSTHAN 
rgData6 = 3.0 
rgData 7 = XMC CNC EVENTCONDITION OR 
rgData 8 = 1.0 
rgData 9 = 
XMC CNC EVENTCONDITION GREATHERTHAN 
rgData10 = 5.0 
the array would be evaluated using the following logic: 
If (DATA <= 3.0 OR DATA >5.0) then Trigger Event 
rgDataI3 + (2 * n) - (number) double, the value for the condition. 
See above. 
rgDataO - (number) DWORD, cookie (unique identifier) 
representing the subscription. 

Index 
Data 
In 

Data 
Out 
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0185. The XMC DE EVENT UNSUBSCRIBE general 
method removes a previously subscribed data item from the 
Subscription list maintained by the 

Index 2891 
Data In rgDataO - (number) DWORD, cookie (unique identifier) 

associated with the subscription. This value is returned to the 
client when calling the subscription XMCAPI above. 
NOTE: using a cookie value of zero (0) will unsubscribe ALL 
items subscribed to the server. 

Data Out None. 

0186 The XMC DE SYSTEM INITIALIZEHW gen 
eral method is used to initialize any hardware Systems 
asSociated with the component and is defined in the follow 
ing table: 

Index 500 

Data In None. 
Data Out None. 

0187. The XMC DE SYSTEM SHUTDOWNHW gen 
eral method is used to shutdown any hardware Systems 
asSociated with the component and is defined by the fol 
lowing table: 

Index 5O1 
Data None. 
In 
Data None. 
Out 

0188 The following discussion will define which of the 
general methods implemented are implemented by particu 
lar components of the system 120. 
0189 The data collection component 140 implements the 
general methods described above as indicated in the follow 
ing table: 

Method 

XMC DE BROWSE GET COUNT 
XMC DE BROWSE GET ITEMS 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 
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0190. The following special notes apply to some of the 
general methods implemented by the data collection com 
ponent 140. 

0191 The following component types are valid for the 
XMC DE SYSTEM CONNECT CMPNT method as 
implemented by the data collection component 140; the 
XMC DE CMPNT TYPE XMCDSRC, which specifies a 
data Source component 142. 

0.192 The following component types are valid for the 
XMC DE SYSTEM DISCONNECT CMPNT method as 
implemented by the data collection component 140; XMC 
DE CMPNT TYPE XMCDSRC, which specifies an data 

Source component 142. 

0193 The data source component 142 implements the 
general methods described above as indicated in the follow 
ing table: 

Not 
Im- Im 
ple- ple 
ment- ment 

Method ed ed 

XMC DE BROWSE GET COUNT 
XMC DE BROWSE GET ITEMS 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE X 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT X 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 

X 

X 

0194 There are no special notes for the methods imple 
mented by the data Source components 142. 

Not 
Implemented Implemented 
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0195 The data store component 150 implements the 
general methods described above as indicated in the follow 
ing table: 

Not 
Im- Im 
ple- ple 
ment- ment 

Method ed ed 

XMC DE BROWSE GET COUNT X 
XMC DE BROWSE GET ITEMS X 
XMC DE DATA PROCESS X 
XMC DE DATA PROCESS CONFIGURE X 
XMC DE DATA READ X 
XMC DE DATA READ CONFIGURE X 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE X 
XMC DE EVENT RECEIVE DATA X 
XMC DE EVENT RECEIVE DATA CONFIGURE X 
XMC DE EVENT SUBSCRIBE X 
XMC DE EVENT UNSUBSCRIBE X 
XMC DE SYSTEM CONNECT CMPNT X 
XMC DE SYSTEM DISCONNECT CMPNT X 
XMC DE SYSTEM INITIALIZEHW X 
XMC DE SYSTEM SHUTDOWNHW X 

0196. The following special notes apply to each of the 
general methods implemented by the data store component 
150. 

0197) The following component types are valid for the 
XMC DE SYSTEM CONNECT CMPNT method on the 
data store component 150: 

0198 XMC DE CMPNT TYPE XMCDCACHE, 
which Specifies a data cache 152, 

0199 XMC DE CMPNT TYPE XMCDC, which 
Specifies a data collection component 140 that is connected 
with events, and 

0200 XMC DE CMPNT TYPE XMCDO, which 
Specifies a data transport component 162 that is connected 
with events. 

0201 The following component types are valid for the 
XMC DE SYSTEM DISCONNECT CMPNT method as 
implemented by the data store component 150: 

0202) XMC DE CMPNT TYPE XMCDCACHE, 
which Specifies a data cache 152, 

0203 XMC DE CMPNT TYPE XMCDC, which 
Specifies a data collection component 140 that is connected 
with events, and 

0204 XMC DE CMPNT TYPE XMCDO, which 
specifies an XMC data output module 134 that is connected 
with events. 

0205 The data store component 150 implements the 
general methods described above as indicated in the follow 
ing table: 
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Not 
Im- Im 
ple- ple 
ment- ment 

Method ed ed 

XMC DE BROWSE GET COUNT X 
XMC DE BROWSE GET ITEMS X 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 

0206. There are no special notes for the methods imple 
mented by the data store component 150. 
0207. The data output component 160 implements the 
general methods described above as indicated in the follow 
ing table: 

Not 
Im- Im 
ple- ple 
ment- ment 

Method ed ed 

XMC DE BROWSE GET COUNT X 
XMC DE BROWSE GET ITEMS X 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 

0208. The following special notes methods apply to the 
general methods as implemented by the data output com 
ponent 160. 
0209 The following component types are valid for the 
XMC DE SYSTEM CONNECT CMPNT as imple 
mented by the data output component 160: 

0210. XMC DE CMPNT TYPE XMCINFERENCE, 
which Specifies an inference engine component 166; 

0211. XMC DE CMPNT TYPE XMCDFORMAT, 
which Specifies a data formatter component 164; and 

0212. XMC DE CMPNT TYPE XMCDTRANS 
PORT, which specifies a data transport component 162. 
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0213 The following component types are valid for the 
XMC DE SYSTEM DISCONNECT CMPNT as imple 
mented by the data output component 160: 

0214) XMC DE CMPNT TYPE XMCINFERENCE, 
which Specifies an inference engine component 166. 

0215 XMC DE CMPNT TYPE XMCDFORMAT, 
which Specifies an data formatter component 164. 

0216) XMC DE CMPNT TYPE XMCDTRANS 
PORT, which specifies an data transport component 162. 
0217. The inference engine component 166 implements 
the general methods described above as indicated in the 
following table: 

Not 
Im 
ple 
ment 

ple 
ment 

Method ed 

XMC DE BROWSE GET COUNT 
XMC DE BROWSE GET ITEMS 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 

0218. There are no special notes for the methods imple 
mented by the inference engine component 166. 
0219. The data formatter component 164 implements the 
general methods described above as indicated in the follow 
ing table: 

Not 
Im 
ple 
ment 

ple 
ment 

Method ed 

XMC DE BROWSE GET COUNT 
XMC DE BROWSE GET ITEMS 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 
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0220. There are no special notes for the methods imple 
mented by the data formatter component 164. 

0221) The data transport component 162 implements the 
general methods described above as indicated in the follow 
ing table: 

Not 
Im- Im 
ple 
ment 

ed 

ple 
ment 

Method ed 

XMC DE BROWSE GET COUNT X 
XMC DE BROWSE GET ITEMS X 
XMC DE DATA PROCESS 
XMC DE DATA PROCESS CONFIGURE 
XMC DE DATA READ 
XMC DE DATA READ CONFIGURE 
XMC DE DATA WRITE X 
XMC DE EVENT ENABLE 
XMC DE EVENT RECEIVE DATA 
XMC DE EVENT RECEIVE DATA CONFIGURE 
XMC DE EVENT SUBSCRIBE 
XMC DE EVENT UNSUBSCRIBE 
XMC DE SYSTEM CONNECT CMPNT 
XMC DE SYSTEM DISCONNECT CMPNT 
XMC DE SYSTEM INITIALIZEHW 
XMC DE SYSTEM SHUTDOWNHW 

0222. There are no special notes for the methods imple 
mented by the data transport component 162. 

0223 All methods exposed by each component in the 
example data routing System 120 use a Standard parameter 
Set to describe data used to Set and query properties as well 
as to invoke methods. The Standard parameters are in the 
following format: 

0224 pobj->InvokeMethod(LPXMC PARAM DATA 
rgData, DWORD dwcount); 
0225. Each element in the rgData array corresponds to a 
parameter, with the first element in the array corresponding 
to the first parameter. 

0226) The XMC PARAM DATA structure can contain 
either a numerical or a String value and is defined as follows: 

typedef struct tagXMC PARAM DATA 
{ 
LNG PARAM DATATYPE adt: 
union 
{ 

double dif: 
LPTSTR psz: 

}: 
XMC PARAM DATA: 

0227. The adf member of the XMC PARAM DATA 
structure describes the data contained within the XMC 

PARAM DATA structure. The values are described below: 
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LNG PARAM DATATYPE Description 

LNG ADT NUMBER 
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Use this value when passing a numerical value via 
the adt member of the XMC PARAM DATA 
Structure. 

LNG ADT STAT STRING Use this value when passing a static string value via 
the psz' member of the XMC PARAM DATA 
structure. Static strings do not need to be freed from 
memory. 

LNG ADT MEM STRING Use this value when passing a string value via the 
psz' member of the XMC PARAM DATA structure. 
LNG ADT MEM STRING denotes that the string 
must be freed from memory during cleanup. 
This value is used to ignore items within the LNG ADT NOP 
XMC PARAM DATA array. When specifies, this 
parameter is not used. 

0228. When querying and setting boolean TRUE/FALSE 
values, any non-Zero Value is considered TRUE, whereas a 
Zero value is considered FALSE. 

0229. As described herein, the data routing system 120 is 
designed to collect data from one or more data origins 122, 
perform Some decision logic on the data collected, and then 
Send the data to one or more data destinations 124 based on 
the outcome of the decision logic run on the data inputs. 
0230 For example, data inputs may be data items 
describing the current State of a machine tool, automobile or 
other machine as shown in FIG. 20. The decision logic 
would then use these data inputs to determine the overall 
health or efficiency of the machine. Data outputs would be 
used to describe the machine's health or efficiency. This 
model thus operates as a data router, where data is routed 
from one or more input to one or more output based on the 
decision logic run on the inputs. Typically this model is used 
to cook-down a wide array of data inputs that are very 
detailed in nature, to a more general Set of data outputs that 
describe the overall performance, state or behavior of the 
machine. 

0231. However, this overall model can easily run in the 
reverse where the data input and output roles are reversed. 
In such an example, as generally shown in FIG. 21 the 
inputs are general in nature and then decision logic is used 
to determine the Specific detailed outputs necessary to carry 
out a given behavior or action or to enter a given State. 
0232 For example using the latter model, a general input 
to a machine tool may be Something like mill a pocket at 
a certain point. The decision logic in turn would then figure 
out all of the necessary tools, feedrate, Spindlerate and 
moves necessary to create the pocket on the part. Once 
determined, the decision logic would output the values as 
a set of detailed output values Such as the Specific feedrate, 
the Specific spindlerate and the move profile to use. Each 
output would then be sent directly to the machine controller 
hardware that actually ran the Servo algorithms to move the 
tool and cut the part. 
0233. In another example, general inputs may be used to 
direct the path for which a car, airplane, ship or other mobile 
machine moved to a given destination. For example, a 
general Set of instructions would make up the inputS Such as 
follow road 'X' to intersection 'y', turn left at intersection 
'y', drive to house b. The decision logic in this example 

would then be used to determine how to drive along road x 
(making Sure to track the right hand Side of the road by 
following the yellow or white lines painted on the road), 
decision logic would determine when the interSection Sought 
had been reached, how to negotiate the turn and drive to 
house b. When making each of these decisions the decision 
logic System would more than likely require additional, 
more detailed input from Sensor Systems. Each output could 
then take a more detailed form Such as the Speed that the car 
or other mobile should drive, and the Steering adjustments 
needed to track and follow the desired path on the Selected 
road. 

0234. One of ordinary skill in the art will recognize that 
he present invention may be embodied in forms other than 
those described above. The scope of the invention should be 
determined by the following claims and not the foregoing 
detailed description of the example embodiments. 

What is claimed is: 
1. A data routing System for collecting data from at least 

one data origin and distributing data to at least one data 
destination, comprising: 

a data input module operatively connected to the at least 
one data origin, where the data input module is con 
figured to collect data from the at least one data origin; 
and 

a data output module operatively connected to the data 
input module and to the at least one data destination, 
where the data collection component is configured to 
distribute the data collected by the data input module to 
the at least one data destination. 

2. A data routing System as recited in claim 1, in which: 
the data collected by the data input module is distributed 

to a plurality of data destinations, and 
the data output module comprises decision logic that 

determines how data collected by the data input module 
is distributed to the plurality of data destinations. 

3. A data routing System as recited in claim 2, in which the 
decision logic determines: 
what data is distributed to which of the plurality of data 

destinations, 
the format of the data to be distributed to each of the 

plurality of data destinations, and 
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the method of transporting data to each of the plurality of 
data destinations. 

4. A data routing System as recited in claim 1, in which the 
data output module comprises: 

an inference engine component for determining how data 
is distributed to the at least one data destination; and 

a data output component for receiving data from the data 
input module and distributing the data to the at least one 
data destination based on the determination made by 
the inference engine. 

5. A data routing System as recited in claim 2, in which the 
data output module comprises: 

an inference engine component for determining how data 
is distributed to the plurality of data destinations, and 

a data output component for receiving data from the data 
input module and distributing the data to the plurality 
of data destinations based on the determination made 
by the inference engine. 

6. A data routing System as recited in claim 5, in which the 
inference engine maps data to one or more of the data 
destinations based on logic rules. 

7. A data routing System as recited in claim 6, in which the 
logic rules determine: 

what data is distributed to which of the plurality of data 
destinations, 

the format of the data to be distributed to each of the 
plurality of data destinations, and 

the method of transporting data to each of the plurality of 
data destinations. 

8. A data routing System as recited in claim 5, in which the 
inference engine component comprises at least one com 
puter logic System Selected from the group of computer logic 
Systems consisting of artificial intelligence Systems, fuzzy 
logic algorithm Systems, neural network pattern matching 
Systems, genetic algorithm Systems, expert logic Systems, 
and pattern matching Systems. 

9. A data routing System as recited in claim 5, in which the 
data output module further comprises at least one data 
transport component for transporting data to at least one of 
the data destinations. 

10. A data routing System as recited in claim 5, in which 
the data output module further comprises at least one data 
formafter component for formatting data distributed to at 
least one of the data destinations. 

11. A data routing System as recited in claim 1, in which 
the data input module comprises: 

at least one data Source component associated with at least 
one data origin; and 

a data collection component for controlling the at least 
one data Source to collected data from the at least one 
data origin associated there with. 

12. A data routing System as recited in claim 1, further 
comprising a data cache module for Storing data collected by 
the data input module, where data Stored by the data cache 
module is accessible by the output data module. 

13. A data routing System as recited in claim 1, in which 
the data cache module comprises: 

at least one data cache component associated with a data 
Storage System; and 
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a data Store component for receiving data from the data 
input module, Storing the data in the data Storage 
System associated with the at least one data cache 
component, retrieving data from the data Storage Sys 
tem associated with the at least one data cache com 
ponent, and delivering data to the data output module. 

14. A data routing System as recited in claim 2, in which 
decision logic further determines how data requests gener 
ated by the data destinations are distributed to the plurality 
of data origins. 

15. A method of routing data collected from a plurality of 
data origins to a plurality of data destinations, comprising 
the Steps of: 

collecting data from the plurality of data origins, 

determining how the collected data is to be distributed to 
the plurality of data destinations based on decision 
logic, and 

distributing the collected data to the plurality of data 
destinations. 

16. A data routing method as recited in claim 15, in which 
the decision logic determines: 
what data is distributed to which of the plurality of data 

destinations, 
the format of the data to be distributed to each of the 

plurality of data destinations, and 
the method of transporting data to each of the plurality of 

data destinations. 
17. A data routing method as recited in claim 15, in which 

the decision logic maps collected data to one or more of the 
data destinations based on logic rules. 

18. A data routing method as recited in claim 15, further 
comprising the Step of transporting the collected data to at 
least one of the data destinations based on the decision logic. 

19. A data routing method as recited in claim 15, further 
comprising the Step of formatting the collected data as 
appropriate for at least one of the data destinations based on 
the decision logic. 

20. A data routing method as recited in claim 15, further 
comprising the Steps of: 

providing at least one data Source component associated 
with at least one data origin; and 

controlling the at least one data Source to collect data from 
the at least one data origin associated there with. 

21. A data routing method as recited in claim 15, further 
comprising the Step of Storing collected data before the 
collected data is distributed to the plurality of data destina 
tions. 

22. A data routing System for collecting data from a 
plurality of data origins and distributing data to a plurality of 
data destinations, comprising: 

a data input module operatively connected to the at least 
one data origin, where the data input module comprises 

at least one data Source component associated with at 
least one data origin, and 

a data collection component for controlling the at least 
one data Source to collected data from the at least one 
data origin associated there with; 
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a data cache module for Storing data collected by the data 
input module, where the data cache module comprises 
at least one data cache component associated with a 

data Storage System, and 
a data Store component for receiving data from the data 

input module, Storing the data in the data Storage 
System associated with the at least one data cache 
component, retrieving data from the data Storage 
System associated with the at least one data cache 
component, and delivering data to the data output 
module; and 

a data output module operatively connected to the data 
input module and to the at least one data destination, 
where data output module comprises 
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an inference engine component for determining how 
data is distributed to the at least one data destination, 
and 

a data output component for receiving data from the 
data input module and distributing the data to the at 
least one data destination based on the determination 
made by the inference engine, 

at least one data transport component for controlling 
the transportation of data to at least one of the data 
destinations, 

at least one data formatter component for formatting 
data distributed to at least one of the data destina 
tions. 


