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(57) ABSTRACT 

A system and method for creating a graphical program 
Which accesses data from/to one or more of a data source or 

a data target. The present invention greatly simpli?es the 
task of creating or con?guring a graphical program to 
exchange data With a data source and/or data target. When 
a user is creating or con?guring a graphical program, the 
user may cause various nodes or icons to be displayed on the 
display and may connect the various nodes or icons together. 
If the user desires the graphical program to access data 
from/to one or more of a data source or a data target, the user 

may cause to be displayed a data access node in the 
graphical program. The user may then con?gure the data 
access node With location information of one or more of a 

data source or a data target. For example, the user may 
provide a URL specifying a location of the data source or the 
data target. The computer system may then construct execu 
tion instructions in response to the graphical program, 
Wherein the execution instructions are executable to access 
data from/to the one or more of the data source or the data 
target as indicated by the data access node. The execution 
instructions may then be executed, Wherein the data access 
node accesses data from/to the one or more of the data 
source or the data target during execution. 
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GRAPHICAL PROGRAMMING SYSTEM AND 
METHOD INCLUDING NODES FOR 

PROGRAMMATICALLY ACCESSING DATA 
SOURCES AND TARGETS 

CONTINUATION DATA 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/185,161 titled “Data Socket 
System and Method for Accessing Data Sources Using 
URLs”, ?led Nov. 3, 1998, Whose inventor Was Paul F. 
Austin, Which claims bene?t of priority of provisional 
application Serial No. 60/065,557 titled “Data Socket Client 
for Improved Data Access” ?led Nov. 14, 1997, Whose 
inventor Was Paul F. Austin. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the ?eld of graphi 
cal programming, and more particularly to one or more 
nodes in a graphical program that are operable to access data 
sources or targets during execution of the graphical program. 

DESCRIPTION OF THE RELATED ART 

[0003] Traditionally, high level text-based programming 
languages have been used by programmers in Writing appli 
cation programs. Many different high level programming 
languages exist, including BASIC, C, Java, FORTRAN, 
Pascal, COBOL, ADA, APL, etc. Programs Written in these 
high level languages are translated to the machine language 
level by translators knoWn as compilers or interpreters. The 
high level programming languages in this level, as Well as 
the assembly language level, are referred to herein as 
text-based programming environments. 

[0004] Increasingly, computers are required to be used and 
programmed by those Who are not highly trained in com 
puter programming techniques. When traditional text-based 
programming environments are used, the user’s program 
ming skills and ability to interact With the computer system 
often become a limiting factor in the achievement of optimal 
utiliZation of the computer system. 

[0005] There are numerous subtle complexities Which a 
user must master before he can ef?ciently program a com 
puter system in a text-based environment. The task of 
programming a computer system to model or implement a 
process often is further complicated by the fact that a 
sequence of mathematical formulas, mathematical steps or 
other procedures customarily used to conceptually model a 
process often does not closely correspond to the traditional 
text-based programming techniques used to program a com 
puter system to model such a process. In other Words, the 
requirement that a user program in a text-based program 
ming environment places a level of abstraction betWeen the 
user’s conceptualiZation of the solution and the implemen 
tation of a method that accomplishes this solution in a 
computer program. Thus, a user often must substantially 
master different skills in order to both conceptualiZe a 
problem or process and then to program a computer to 
implement a solution to the problem or process. Since a user 
often is not fully pro?cient in techniques for programming 
a computer system in a text-based environment to imple 
ment his solution, the ef?ciency With Which the computer 
system can be utiliZed often is reduced. 
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[0006] Examples of ?elds in Which computer systems are 
employed to interact With physical systems are the ?elds of 
instrumentation, process control, industrial automation, and 
simulation. Computer measurement and control of devices 
such as instruments or industrial automation hardWare has 
become increasingly desirable in vieW of the increasing 
complexity and variety of instruments and devices available 
for use. HoWever, due to the Wide variety of possible testing 
and control situations and environments, and also the Wide 
array of instruments or devices available, it is often neces 
sary for a user to develop a custom program to control a 
desired system. 

[0007] As discussed above, computer programs used to 
control such systems traditionally had to be Written in 
text-based programming languages such as, for example, 
assembly language, C, FORTRAN, BASIC, etc. Traditional 
users of these systems, hoWever, often Were not highly 
trained in programming techniques and, in addition, text 
based programming languages Were not suf?ciently intuitive 
to alloW users to use these languages Without training. 
Therefore, implementation of such systems frequently 
required the involvement of a programmer to Write softWare 
for control and analysis of instrumentation or industrial 
automation data. Thus, development and maintenance of the 
softWare elements in these systems often proved to be 
dif?cult. 

[0008] US. Pat. Nos. 4,901,221; 4,914,568; 5,291,587; 
5,301,301; and 5,301,336; among others, to Kodosky et al 
disclose a graphical system and method for modeling a 
process, i.e., a graphical programming environment Which 
enables a user to easily and intuitively model a process. The 
graphical programming environment disclosed in Kodosky 
et al can be considered a higher and more intuitive Way in 
Which to interact With a computer. A graphically based 
programming environment can be represented at a level 
above text-based high level programming languages such as 
C, Basic, Java, etc. 

[0009] The method disclosed in Kodosky et al alloWs a 
user to construct a diagram using a block diagram editor. The 
block diagram may include a plurality of interconnected 
icons such that the diagram created graphically displays a 
procedure or method for accomplishing a certain result, such 
as manipulating one or more input variables and/or produc 
ing one or more output variables. The diagram may have one 
or more of data ?oW, control How and/or execution ?oW 
representations. In response to the user constructing a dia 
gram or graphical program using the block diagram editor, 
data structures may be automatically constructed Which 
characteriZe an execution procedure Which corresponds to 
the displayed procedure. The graphical program may be 
compiled or interpreted by a computer. 

[0010] Therefore, Kodosky et al teaches a graphical pro 
gramming environment Wherein a user places or manipu 
lates icons and interconnects or “Wires up” the icons in a 
block diagram using a block diagram editor to create a 
graphical “program.” A graphical program for measuring, 
controlling, or modeling devices, such as instruments, pro 
cesses or industrial automation hardWare, or for modeling or 
simulating devices, may be referred to as a virtual instru 
ment (VI). Thus, a user can create a computer program 
solely by using a graphically based programming environ 
ment. This graphically based programming environment 
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may be used for creating virtual instrumentation systems, 
modeling processes, control, simulation and numerical 
analysis, as Well as for any type of general programming. 

[0011] In creating a graphical program, a user may create 
or otherWise specify a front panel or user interface panel. 
The front panel may include various user interface elements 
or front panel objects, such as controls and/or indicators, that 
represent or display the respective input and output that Will 
be used by the graphical program or VI, and may include 
other icons Which represent devices being controlled. The 
front panel may be comprised in a single WindoW of user 
interface elements, or may comprise a plurality of individual 
WindoWs each having a user interface element, Wherein the 
individual WindoWs may optionally be tiled together. When 
the controls and indicators are created in the front panel, 
corresponding icons or terminals may be automatically 
created in the block diagram by the block diagram editor. 
Alternatively, the user can place terminal icons in the block 
diagram Which may cause the display of corresponding front 
panel objects in the front panel, either at edit time or later at 
run time. As another example, the front panel objects, e.g., 
the GUI, may be embedded in the block diagram. 

[0012] During creation of the block diagram portion of the 
graphical program, the user may select various function 
nodes or icons that accomplish his desired result and connect 
the function nodes together. For example, the function nodes 
may be connected in one or more of a data ?oW, control ?oW, 
and/or execution ?oW format. The function nodes may also 
be connected in a “signal ?oW” format, Which is a subset of 
data ?oW. The function nodes may be connected betWeen the 
terminals of the various user interface elements, e.g., 
betWeen the respective controls and indicators. Thus the user 
may create or assemble a graphical program, referred to as 
a block diagram, graphically representing the desired pro 
cess. The assembled graphical program may be represented 
in the memory of the computer system as data structures. 
The assembled graphical program, i.e., these data structures, 
may then be compiled or interpreted to produce machine 
language that accomplishes the desired method or process as 
shoWn in the block diagram. 

[0013] Input data to a graphical program may be received 
from any of various sources, such as from a device, unit 
under test, a process being measured or controlled, another 
computer program, or from a ?le. Also, a user may input data 
to a graphical program or virtual instrument using front 
panel controls. This input data may propagate through the 
data How block diagram or graphical program and appear as 
changes on the output indicators. In an instrumentation 
application, the front panel can be analogiZed to the front 
panel of an instrument. In an industrial automation applica 
tion the front panel can be analogiZed to the MMI (Man 
Machine Interface) of a device. The user may adjust the 
controls on the front panel to affect the input and vieW the 
output on the respective indicators. Alternatively, the front 
panel may be used merely to vieW the input and output, or 
just the output, and the input may not be interactively 
manipulable by the user during program execution. 

[0014] Thus, graphical programming has become a poW 
erful tool available to programmers. Graphical programming 
environments such as the National Instruments LabVIEW 
product have become very popular. Tools such as LabVIEW 
have greatly increased the productivity of programmers, and 
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increasing numbers of programmers are using graphical 
programming environments to develop their softWare appli 
cations. In particular, graphical programming tools are being 
used for test and measurement, data acquisition, process 
control, man machine interface (MMI), supervisory control 
and data acquisition (SCADA) applications, simulation, 
machine vision applications, and motion control, among 
others. 

[0015] Computer programs, including graphical pro 
grams, are often required to exchange data With a data 
source or data target external to the program. In modern 
netWorked computer systems, a softWare program may be 
required to obtain data from various sources, including local 
memory on the computer system, external data sources 
connected to the computer system, such as I/O devices 
connected to computer system ports, other netWorked com 
puter systems, or other netWorked devices. Thus, in various 
applications, a program may Write or provide data of any of 
various types to any of various types of data targets. Also, in 
various applications, a program may receive data of any of 
various types from any of various types of data sources. 

[0016] For example, data may be received from a data 
source such as a ?le or from a server, such as an FTP or 

HTTP server. The data may comprise static data, such as 
pre-stored data in a ?le, or live data, such as data streamed 
in real time by a server. The data may also originate from 
another program or process running on the host computer 
system or a remote computer system. For example, a pro 
gram for processing live Weather data may utiliZe data 
received from a remote computer system that senses 
Weather-related variables, such as temperature, Wind speed, 
humidity, etc., and transduces these variables into data that 
the program can use. 

[0017] One of the biggest challenges in developing com 
plex applications that are comprised of different components 
is sharing and exchanging information and data betWeen the 
different programs or components. Today, this task is solved 
using a number of different existing tools, including Writing 
and reading ?les, DDE, ActiveX automation, http server and 
client tools, and more. As Well knoWn in the art, exchanging 
data With data sources or data targets external to a program 
is often dif?cult to implement. When a program executing 
on a computer system is required to access data, the program 
is often required to account for the source or location of the 
data, opening and closing of ?les, the format of the data, and 
conversion of the data to readable formats, among others. 

[0018] For example, consider the program described 
above for processing Weather data, Wherein a client com 
puter system that executes a client program is connected 
over a TCP/IP netWork to a server computer that generates 
the data. In order for the client program to receive the data 
from the server computer, the TCP protocol Would typically 
be used, Which may involve several steps, such as: 

[0019] choosing a TCP/IP port number not in use by 
any other applications 

[0020] de?ning the application-level protocol (e.g., 
What gets sent When) 

[0021] con?guring the server computer to listen on 
the selected port and create a connection When the 
client program initiates a request 
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[0022] con?guring the server computer to marshal 
the data and Write to all connections 

[0023] con?guring the client program to connect to 
the selected port and unmarshal the data 

[0024] managing any errors 

[0025] This list only provides an overvieW of the com 
plexity involved in receiving the data. Thus, this scenario 
illustrates several details that many graphical program 
developers Would not have the necessary skill to deal With 
or Would prefer not to deal With. Therefore, it Would be 
desirable to provide a system and method to simplify the 
task of implementing data exchange for a graphical program. 

[0026] Ideally, such a system and method Would be inde 
pendent of the type of data source or data target. For 
example, in the prior art, receiving data from a ?le Would 
typically require the developer to code a different set of steps 
than if data Were received from a remote server, as described 
in the above example. For example, the developer may need 
to program the steps of opening the ?le, reading data from 
the ?le, closing the ?le, etc. It Would be desirable, for 
example, for a method of con?guring a graphical program to 
receive Waveform data from a local ?le to be the same or 
substantially the same as a method of con?guring the 
graphical program to receive live Waveform data generated 
by a remote application. 

[0027] It Would also be desirable for the system and 
method to be independent of the platform on Which the 
program runs. Different computing platforms support dif 
ferent mechanisms for data exchange. For example, a Win 
doWs program may use DDE or ActiveX/COM, Whereas 
programs running on other platforms use different mecha 
nisms. In typical cases, graphical program developers Would 
prefer to not concern themselves With platform-speci?c 
issues. 

[0028] Hence, an improved system and method is desired 
for providing the ability to easily create graphical programs 
Which can access data from/to various sources or targets and 
having various types or formats, Wherein the access is 
performed invisibly to the user or programmer. 

SUMMARY OF THE INVENTION 

[0029] One embodiment of the present invention com 
prises a system and method for creating a graphical program 
Which accesses data from/to one or more of a data source or 

a data target. The present invention greatly simpli?es the 
task of creating or con?guring a graphical program to 
exchange data With a data source and/or data target. 

[0030] The method may operate in a computer including a 
display screen and a user input device. The computer may be 
coupled to a netWork, Wherein the data source or the data 
target may comprise a device coupled to the netWork. The 
device may be a second computer system coupled to the 
netWork or an instrument coupled to the netWork. 

[0031] When a user is creating or con?guring a graphical 
program, the user may cause various nodes or icons to be 
displayed on the display. The user may then connect the 
various nodes or icons together in one or more of a data ?oW, 
control How or execution ?oW format. If the user desires the 
graphical program to access data from/to one or more of a 
data source or a data target, the user may cause to be 
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displayed a data access node in the graphical program. For 
example, the user may select the data access node from a 
palette or menu and “drag and drop” the node into the 
graphical program on the display. Thus, the user may 
arrange a plurality of nodes on the display, Wherein the 
plurality of nodes include the data access node, and may 
connect the plurality of nodes together to create the graphi 
cal program. 

[0032] The user may then con?gure the data access node 
With location information of one or more of a data source or 

a data target. For example, the user may provide a URL 
specifying a location of the data source or the data target. In 
one embodiment, the computer may store a description of 
the data sources and/or data targets in the computer. When 
the user indicates an interest in con?guring the data access 
node, e.g., by selecting a data access node, the computer 
may display a list of data sources and/or data targets. The 
user may then provide input to select one or more of the data 
sources and/or data targets from the list. 

[0033] Con?guration of the data access node may com 
prise the user causing to be displayed an icon or node in the 
graphical program Which references data source/target loca 
tion information, e.g., Which references a URL, and then 
associating the icon or node With the data access node. The 
user may associate the icon or node With the data access 
node by connecting the icon to the data access node or by 
dragging and dropping the icon onto the data access node. In 
this embodiment, the icon is operable to provide the data 
source/target location information to the data access node 
during execution of the graphical program. In another 
embodiment, the user may specify the data source/target 
using a dialog box or property panel for con?guring the data 
access node. 

[0034] The computer system may then construct execution 
instructions in response to the graphical program, Wherein 
the execution instructions are executable to access data 
from/to the one or more of the data source or the data target. 
The execution instructions may then be executed, Wherein 
the data access node accesses data from/to the one or more 
of the data source or the data target during execution. 

[0035] During execution of the graphical program, the 
data access node is operable to 1) connect to the one or more 
of the data source or the data target using a reference to the 
data source or the data target; and 2) acquire data from/ 
publish data to the one or more of the data source or the data 
target. The data access node may also be operable to convert 
received data or data to be transmitted from/to a format 
useable by the graphical program or the data target, such as 
a generic format or a self-describing format. Thus, during 
execution of the graphical program, the data access node is 
operable to access data from/to the one or more of the data 
source or the data target. If the data access node is con?g 
ured to access a data source, then during execution of the 
graphical program the data access node is operable to 
acquire data from the data source. If the data access node is 
con?gured to access a data target, then during execution of 
the graphical program the data access node is operable to 
publish data to the data target. Where the data is live data, 
the data access node may be operable to continually access 
live data from/to the data source or the data target. 

[0036] Where the data access node is con?gured to acquire 
data from a data source, the data access node may comprise 
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one or more output terminals, and the user may connect the 
one or more output terminals of the data access node to one 

or more other nodes in the graphical program. During 
execution of the graphical program, the data access node 
may acquire data from the data source and provide the data 
to the one or more other nodes in the graphical program. The 
data access node may also optionally convert the data to a 
format understandable by the other nodes in the graphical 
program. In a similar manner, Where the data access node is 
con?gured to publish data to a data target, the user may 
connect the one or more input terminals of the data access 
node to one or more other nodes in the graphical program. 
During execution of the graphical program, the one or more 
other nodes in the graphical program may provide data to the 
one or more input terminals of the data access node, and the 
data access node may publish the data to the data target. The 
data access node may also optionally convert the data 
received from the one or more other nodes to a format 

understandable by the data target. 

[0037] In one embodiment, the data access node in the 
graphical program may comprise a “DataSocket” node. 
DataSocket technology provides a single, uni?ed, end-user 
application programming interface (API) for connecting to 
data from a number of sources, such as local ?les, ?les on 
FTP or Web servers, and data items on OPC Servers. A 
DataSocket node speci?es the data location by using a 
familiar networking standard, the URL. Just as a Web 
broWser uses a URL to connect to a Web page, a DataSocket 

application uses a URL to connect to data. In addition, the 
DataSocket Transfer Protocol connects a DataSocket appli 
cation to live data by specifying a connection to a DataS 
ocket Server. The DataSocket Server manages most of the 
networking tasks for the developer. 

[0038] With conventional technologies such as TCP/IP, 
the developer Would have to Write code to convert data to an 
unstructured stream of bytes in the broadcasting application, 
as Well as code to parse the stream of bytes back into its 
original form in subscribing applications. DataSocket, hoW 
ever, transfers data in a self-describing format that can 
represent data in an unlimited number of formats, including 
strings, scalars, Booleans, and Waveforms. The DataSocket 
read and Write operations transparently convert data to and 
from the underlying byte streams, eliminating the need to 
Write complicated parsing code. DataSocket uses the DataS 
ocket Transport Protocol (DSTP), referred to above, to send 
data to and receive data from a DataSocket server. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0039] Abetter understanding of the present invention can 
be obtained When the folloWing detailed description of the 
preferred embodiment is considered in conjunction With the 
folloWing draWings, in Which: 

[0040] FIGS. 1A and 1B illustrate exemplary netWorked 
computer systems; 

[0041] FIGS. 2A and 2B illustrate representative instru 
mentation and automation systems including various I/O 
interface options; 

[0042] FIG. 3 is an exemplary block diagram of the 
computer systems illustrated in FIGS. 2A and 2B; 

[0043] FIG. 4 is a block diagram of portions of the 
hardWare and softWare of the computer systems illustrated in 
FIGS. 2A and 2B; 
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[0044] FIG. 5 is a ?oWchart diagram illustrating one 
embodiment of a method for creating and executing a 
graphical program generating a second graphical program 
based on a ?rst graphical program; 

[0045] FIG. 6 illustrates an exemplary graphical program 
Which includes a data access node; 

[0046] FIG. 7 illustrates a palette of data access nodes 
according to one embodiment; 

[0047] FIG. 8 illustrates connections or terminals for a 
DataSocket Read node; 

[0048] FIG. 9 illustrates connections or terminals for a 
DataSocket Write node; 

[0049] FIGS. 10-14 are screen shots illustrating exemplary 
dialog boxes for con?guring a data access node; and 

[0050] FIGS. 15A and 15B are a more detailed ?oWchart 
diagram illustrating operation of a data access node accord 
ing to one embodiment. 

[0051] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof are shoWn by Way of example in the draWings and 
are herein described in detail. It should be understood, 
hoWever, that the draWings and detailed description thereto 
are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents and alternatives falling Within the 
spirit and scope of the present invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0052] Incorporation by Reference 

[0053] The folloWing are hereby incorporated by refer 
ence in their entirety as though fully and completely set forth 
herein: 

[0054] US. patent application Ser. No. 09/185,161 titled 
“Data Socket System and Method for Accessing Data 
Sources Using URLs”, ?led Nov. 3, 1998, Whose inventor 
Was Paul F. Austin; 

[0055] US. provisional Patent Application Serial No. 
Serial No. 60/065,557 titled “Data Socket Client for 
Improved Data Access” ?led Nov. 14, 1997, Whose inventor 
Was Paul F. Austin; 

[0056] US. patent application Ser. No. 09/374,740 titled, 
“System and Method for Automatically Creating URLs for 
Accessing Data Sources and Data Targets” ?led on Aug. 13, 
1999, Whose inventors Were Paul F. Austin, David W Fuller, 
Brian H. Sierer, Kurt Carlson, Stephen Rogers and Chris 
Mayer; 

[0057] US. patent application Ser. No. 09/737,527 titled, 
“System and Method for Con?guring a GUI Element to 
Publish or Subscribe to Data,” ?led on Dec. 13, 2000, Whose 
inventors Were Paul F. Austin and Robert Dye. 

[0058] US. patent application Ser. No. 09/737,528 titled, 
“System and Method for Automatically Con?guring a 
Graphical Program to Publish or Subscribe to Data,” ?led on 
Dec. 13, 2000 Whose inventor Was Paul F. Austin; 
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[0059] US. patent application Ser. No. 09/737,639 titled, 
“System and Method for Automatically Con?guring Pro 
gram Data Exchange,” ?led on Dec. 13, 2000, whose 
inventor is Paul F. Austin; 

[0060] US. Pat. No. 5,481,741 titled “Method and Appa 
ratus for Providing Attribute Nodes in a Graphical Data 
Flow Environment,” issued on Jan. 2, 1996. 

[0061] FIGS. 1A and 1B—Cornputer Systems Connected 
Via a Network 

[0062] One embodiment of the present invention enables 
program users or developers to easily create a graphical 
program that exchanges or accesses data with/to/from a data 
source or target, e.g., another program or a device, including 
cases where the graphical program executes on a separate 
computer system from the data source/target. The present 
invention allows the user to place a node or icon in a 
graphical program that is operable during execution of the 
graphical program to access a data source/target. 

[0063] FIGS. 1A and 1B illustrate exemplary networked 
computer systems. It is noted that FIGS. 1A and 1B are 
exemplary only and that, in various embodiments, the 
present invention may be used in any type of system, 
including a system with only one computer. 

[0064] FIG. 1A illustrates an exemplary system in which 
a ?rst computer system 82 is connected through a network 
84 to a second computer system 86, and the second com 
puter system 86 is connected through a network 88 to a third 
computer system 90. The computer systems 82, 86, and 90 
can be any of various types, as desired. The networks 84 and 
88 can also be any of various types, including the Internet, 
another type of WAN (wide area network), or a LAN (local 
area network), among others. The networks 84 and 88 may 
also be the same network. 

[0065] The respective computer systems 82, 86, and/or 90 
may execute graphical programs that operate as “writer 
programs” or “reader programs”. In one embodiment, the 
?rst computer system 82 may store and/or execute a writer 
program that generates data, and the third computer system 
90 may execute a reader program that uses the data gener 
ated by the ?rst computer system 82. Either or both of the 
writer or reader programs may be graphical programs devel 
oped according to various embodiments of the methods 
described below. The computer system 86 may act as an 
intermediate server between the writer program and the 
reader program. For example, the intermediate server 86 
may execute a server program (or process) with which the 
writer program and the reader program interface in order to 
exchange data. One embodiment of such a server program is 
referred to as a “DataSocket server”. 

[0066] Such an intermediate server program may not 
necessarily execute on a separate computer system from the 
writer and reader programs. For example, the computer 
system 82 may execute the writer program which may 
interface with a server program also executing on the 
computer system 82. In this case, a reader program may 
interface with the server program executing on the computer 
system 82 in order to receive the data generated by the writer 
program. For example, the reader program may execute on 
the computer system 90, e.g., as shown in FIG. 3B, or may 
execute on the same computer system 82. Alternatively, the 
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writer program may execute on the computer system 82, and 
the server and reader programs may execute on the computer 
system 90. 

[0067] The reader program may be a graphical program 
con?gured to subscribe to a data target to which the writer 
program writes data. In other words, the data target for the 
writer program may be a data source for the reader program. 
As described below, one embodiment of the present inven 
tion enables the program developer to easily associate a data 
source with a graphical program, by con?guring the graphi 
cal program to include a data access node that interfaces 
with the data source, without the developer having to specify 
or write any other source code. 

[0068] The writer program may be a graphical program 
con?gured to publish data to a data source from which the 
reader program receives data. In other words, the data source 
for the reader program may be a data target for the writer 
program. As described below, one embodiment of the 
present invention enables the developer to easily associate a 
data target with a graphical program, by con?guring the 
graphical program to include a data access node that inter 
faces with the data target, without the developer having to 
specify or write any other source code. 

[0069] It is noted that at least one of the writer or reader 
programs is a graphical program con?gured as described 
herein, wherein the graphical program includes a data access 
node as described herein that accesses a data source or data 

target. Thus, one or both of a writer program and reader 
program may implement one embodiment of the present 
invention, and each of the writer program and reader pro 
gram may interface with various applications or programs 
which can publish or subscribe to data over a network but 
which do not utiliZe the present invention. Thus, the devel 
oper may con?gure data access from/to a data source/target 
using only a single node in a graphical program. 

[0070] FIGS. 2A and 2B—Instrumentation and Industrial 
Automation Systems 

[0071] Graphical programs may execute on any of various 
types of computer systems and may perform or control any 
of various types of operations, processes, or computations. 
In some embodiments, a graphical program may be utiliZed 
to perform an instrumentation or test and measurement 
application or an industrial automation application. FIGS. 
2A and 2B illustrate exemplary systems for performing 
instrumentation applications and automation applications. 
An exemplary computer 102 having various types of instru 
ments or hardware devices connected is illustrated. In vari 
ous embodiments, the computer 102 may be any of various 
types of computer systems. 

[0072] As described below, one embodiment of the 
present invention comprises a system and method for cre 
ating a graphical program that is operable to access data 
from/to data sources/data targets. According to the inven 
tion, a data access node may be included in a graphical 
program to access data from/to data sources/data targets. 
Thus, the graphical program may be easily created to acquire 
data from a data source and/or to publish data to a data 
target. In FIGS. 2A and 2B, a graphical program develop 
ment system and/or a created graphical program may 
execute on the computer 102. Also, the graphical program 
may be downloaded to a hardware device connected to the 
computer 102 and may execute within the hardware device. 




























