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Introduction

GOOP Developer and the Open Source GOOP Template make object oriented programming in
LabVIEW very powerful, flexible, and adaptive. With GOOP Developer and the Open Source
GOOP Template you will be able to implement classes with inheritance, virtual methods, active
objects, super messaging, variant data handling and plug-in architectures. GOOP Developer’s
intuitive and easy to use Explorer-style user interface makes managing and developing classes a
breeze. Testament to the power of the Open Source GOOP Template is that GOOP Developer itself
was built using it.

This user guide is aimed at the LabVIEW developer who is familiar with GOOP and will not go
into the detail of OOP techniques or the design of the Open Source GOOP Template. We believe
the best way to get you up to speed in using GOOP Developer and the Open Source GOOP
Template isviaa set of tutorials which demonstrate the features and concepts. If you have difficulty
with any of the tutorials or want to download the completed code for any tutorial then you can do so
from the following link:

WWW.SCiware.com.au/goopdevel oper/tutorial/

Installing GOOP Developer

1) Copy the directory “GOOP Developer” to your local drive.
2) Install the LabVIEW 7.1 Runtime Engine if it is not already installed on your machine.
3) Open each version of LabVIEW that you develop in and ensure that in VI Server:

Configuration TCP/IP is enabled on port 3363 and that in VI Server: TCP/IP the IP Address
127.0.0.1 isincluded in the TCP/IP Access List.

Running GOOP Developer

1) Open the version of LabVIEW that you wish to develop in (6.1, 7.0, 7.1 or 8.0).

2) Run GOOP Developer.exe to open the GOOP Developer user interface. GOOP Developer
should now connect into your open LabVIEW version and the title bar should display the
version of LabVIEW it is connected to.




Tutorial 1: Creating a Class

This tutoria will demonstrate using GOOP Developer to create a simple class called Counter that
allows you to increment and reset an integer counter. To begin follow the steps below.

1) Open LabVIEW and GOOP Developer (order isirrelevant).

2) Select File then Set Project from the GOOP Developer Main menu and navigate to a
directory that will serve as your project directory, i.e. C:\My Project.

3) Right click on the project (i.e. C:\My Project) in the left hand tree view, and from the popup
menu select New Class, then sdlect an available GOOP Template. Select
SciWare JKI_V1ROif using LabVIEW 7.1 or lower and SciWare JKI_V1R0 LV8if using
LabVIEW 8.0

4) At the'Enter Class Name' dialog call the new class ‘ Counter’ and click OK.
5) GOOP Developer will now build the Counter class. When it is finished, GOOP Developer

should look like Figure 1.1. Note the VIs shown on the right hand side are the public
methods of the Counter class.

P GOOP Developer - My Project : LabVIEW 6.1 [2 |[8][X]

File Wiew Help
1My Project @.Cnunter..ﬁ.llﬂis.vi
-1 Counter 5l Counter, Create. vi
+1) Inkermal 5 Counter. CreateByRef vi
D Private 5 Caunter. Destroy vi

@.Cu:uunter.'-.-'irtuaIDestrny.vi

Figure 1.1: Viewing the Counter class.




6) To define the data members for the class, right click on the Counter class and select Data or
perform Ctrl + 1. You will be presented with the default data members as shown in Figure
1.2.
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Figure 1.2: The Counter class default data members.

7) Edit the data members to include the integer member ‘counts’ as shown in Figure 1.3 and
save the changes.
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Figure 1.3: Edit the Counter class data members.

8) Note that the VI classicons all have the default name bar of ‘Class’. To change all the icons
of aclass to represent the class Counter, go to GOOP Developer, right click on the Counter
folder and select Icon, then Edit from the popup menu to show the VI
Counter.ClasslconTemplate.VI. This VI acts as a template for the icons of the class and
allows you to set the name bar and assign background colours for public, private and
internal VI's. For this tutorial, edit your icon template for the Counter class as shown in
figure 1.5.
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Figure 1.4: Edit the Counter classicon.

9) To update the class icon, right click on the Counter class folder and select Icon, then Update
from the popup menu, if you are prompted to save VI's, then accept. Note that the icon
propagates throughout all class VIs. For fun, open up Counter. AllVisVI and watch the
diagram. To open a V|1, just double click it in the list view.

10) The next step is to create a method that when called increments the value of the data
member ‘count’. This method will of course need to read the existing value, add 1 and then
set the data member. This type of method is a read write method and to create it, simply
right click on the Counter class folder and select New, then ReadWriteMethod. At the
prompt enter the method name ‘Increment’ as shown in figure 1.5. Once GOOP Devel oper
has created the method it will appear in the list view as shown in figure 1.6 and will be
automatically opened ready for editing.
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Figure 1.5: Enter the name of the method.
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Figure 1.6: The new method isvisible.

11) Next, we need to edit the Counter.Increment method to add the functionality that handles

incrementing the count data member. Open Counter.Increment and edit the method as
shown infigure 1.7.
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Figure 1.7: Counter.Increment diagram.

12) Now create two more methods, one to alow reading the counts and the other to enable
resetting the counts to zero. As above, make a read only method called ‘ Status' as shown in
figure 1.8 and aread write method called ‘ Reset’ as shown in figure 1.9.




Figure 1.8: Counter.Status diagram.

Figure 1.9: Counter.Reset diagram.

13) All the methods for our Counter class have been created so the next step is to test the class
by building a demo as shown in figure 1.10.




Figure 1.10: Counter class demo.

14) Run the demo and observe that the data member ‘counts' increment, and that you can reset
the counts back to zero by invoking the Counter.Reset method. If you wish to inspect the
object instance data members, simply highlight the class folder and perform Ctrl + 2 which
will open the Counter.Inspector as shown in figure 1.11.

Figure 1.11: Counter class Object Inspector.




Tutorial 2: Inheritance

Inheritance allows the developer to abstract their code by allowing all classes that have a
hierarchical relationship to a base class to be operated on purely by the base class. For example,
imagine that you wanted to build logging software that was extensible, in that you could log from a
DAQ card, Fieldpoint bank, Multimeter or any data source. Y ou wouldn’t want to edit your logger
code to add the ability to log from another data source, so the way to allow this ability isto create a
general acquisition class called DataAcquire, then create child classes from this class called
DataAcquire.DAQ, DataAcquire.Fieldpoint and DataAcquire.Multimeter. Inheritance allows you to
get the data from the DAQ card, Fieldpoint device or Multimeter by simply calling the parent
method DataAcquire.GetData on the respective child class.

All the child classes inherit the data members of the parent class DataAcquire into their own data
members, therefore the parent component of each class's data members can be operated on by the
parent class. Virtual methods, which is also referred to as polymorphism, allow you to call a child
implementation of a method such as DataAcquire. DAQ.GetData when the parent method
DataAcquire.GetData operates on an instance of the child class DataAcquire.DAQ.

In this tutorial we are going to make a simple class called Bike. Our Bike class will allow us to set
the pedal rate and get the speed. We will write the Bike class in a way that alows us to create a
child class caled Bike.Racer which has not only inherited Bike's data members, but also has its
own, such as the gear position. Assuming that the speed of a Racer will be a function of the pedal
rate and gear position, and the speed of a Bike will smply be a function of the pedal rate we will
need to use virtual methods to allow the calculation of speed.

To begin, let’s create the Bike class and set its classicon just asin Tutorial 1, then follow the steps
below.

1) Highlight the Bike class and perform Ctrl + 1 to open the data members for the Bike class.

Add the numeric type's ‘pedalrate’ and ‘speed’ as shown in figure 2.1 and save the data
members.

Figure 2.1: Edit the Bike data members.




2) Right click on the Bike class and make a new VirtualReadWriteMethod, calling it
SetPedal Rate. Once the virtual method has been created the new method is open, ready for
editing and the list view will show the new method with a green highlight to signify that the
method has been registered with the class as a virtual method, as shown infigure 2.1.

Figure 2.2: GOOP Developer showing the virtual method Bike.SetPedal Rate.

GOOP Developer 2.0 automatically registers virtual methods. This process involves GOOP
Developer inserting the method VI into the Bike.RegisterVirtualMethods.VI, which is an Internal
class VI. To take a look in this VI simply right click on the Bike class, select Register then
VirtualMethods. You will see your new virtual method Bike.SetPedalRate as a subvi with any
required inputs automatically wired. We need to register virtual methods in this way because when
a parent virtual method operates on a child, the parent has access to the list of methods registered as
virtual, and it can then choose the method with the same method name as the parent, and implement
it using VI Server. Placing the virtual methods inside the register VI allows the child class to
generate the list of registered methods and their VI refnum. The other powerful advantage of
registering virtual methods in this way is that when you build your application you don’t need to
add any dynamic VI's, and if your virtual method is broken, then so is the object creator (since the
register VI iswithin the object creator hierarchy). Thisallows you to quickly debug your class.

3) Lets assume that for our Bike class that speed = 10*pedarate. Open the method
Bike.SetPedalRate if it is not already open and edit the code as shown in figure 2.3, 2.4 and
2.5. Note that when you add inputs and outputs to the VirtualMethods connector pane you
are editing the interface between the parent and child. This interface needs to be consistent,
so drag the Bike.SetPedalRate icon onto the type specifier VI refnum front panel control
called ‘This VI's Type’, as shown by the arrow. You will notice that the connector pane
shown in ‘ThisVI's Type matches the connector pane of Bike.SetPedal Rate, and when you
look at the code in the descendant case you will see that the Call By Reference Node
(CBRN) has the same interface.




Figure 2.3: Virtual method Bike.SetPedal Rate front panel, drag the VI iconinto ‘ThisVI's Type'.

Figure 2.4: Virtual method Bike.SetPedal Rate Self implementation.




Figure 2.5: Virtual method Bike.SetPedal Rate Descendant implementation.

Note: don't forget to wire your inputs and outputs to the Call By Reference Node in the
Descendant case.

4) Next, create a ReadOnlyMethod called GetSpeed. Open the method Bike.GetSpeed and edit
it to return the data member speed as shown in figure 2.6.

Figure 2.6: Method Bike.GetSpeed.

5) Open up Bike.Create and you may notice that it is broken. The reason for this is that your
virtual method Bike.SetPedalRate may have arequired input when you added the ‘ pedal rate’
input. To resolve this, simply un-register and re-register the virtual method. To un-register
the virtual method Bike.SetPedalRate, right click on the Bike.SetPedalRate method and
select Register, then VirtualMethods, then Bike, as shown in figure 2.7. Note that there was




atick on the Bike sub menu of VirtualMethods, which means the method is registered to the
Bike class. After you have performed the above operation note that the green highlight is
gone from the methods glyph in the list view. Now, you will need to re-register the method,
which will automatically create the required inputs in the registry. Simply perform the same
operation as shown in figure 2.8. Notice that the Bike submenu of VirtualMethods is
currently un-ticked meaning that it is not currently registered as virtual in the Bike class.

Figure 2.7: Un-registering the Bike.SetPedal Rate virtual method.

Figure 2.8: Re-registering the Bike.SetPedal Rate virtual method.

6) We dso will require a virtual method to perform the object destroy, which makes sense
when you consider that a child may have a completely different object cleanup from its
parent or sibling. There is already a Bike.VirtualDestroy available but it is not registered by
default. To use it you must register it using the same process shown in figure 2.8. Note: if
you are using LabVIEW 6.1 you may need to update the ‘This VI's Type' by dragging the
Bike.Virtual Destroy’siconinto ‘ThisVI's Type', like you did in step 3.

7) We can now create a simple demo of the Bike class. Create the demo as shown in figure 2.9.




Figure 2.9: Bike class demo.

8) Run the Bike.Demo and note that the class behaves as it should, i.e. when you increment the
pedal rate, the speed increases accordingly.

9) Now we are ready to create the Racer child class. Simply right click on the Bike class and
select New, then Child Class. At the Enter Class Name dialog enter Racer and click OK.
GOOP Developer will now generate the child class Bike.Racer as shown in figure 2.10.
Notice that the method Bike.Racer.SetPedalRate and Bike.Racer.VirtuaDestroy are
registered as virtual.

Figure 2.10: GOOP Developer showing the child class Bike.Racer.

10) Edit the icon of the Bike.Racer class to reflect the name and update. As a general rule,
maintain the name banner colour but change the name to the child namei.e. Racer.

11) Next open the Bike.Racer data members and add the 132 ‘gear’ member as shown in figure
2.11, and save.




Figure 2.11: Edit the Bike.Racer data members to add the ‘gear’ member.

12) We need to modify the virtual method Bike.Racer.SetPedal Rate so the correct calculation of
speed is implemented. Lets assume for our Racer that speed = 10* pedalrate*gear. Open
Bike.Racer.SetPedalRate and modify the speed calculation in the Self case as shown in
figure 2.12.

Figure 2.11: Edit virtual method Bike.Racer.SetPedal Rate to implement the calculation of speed.

13) We also need to create a method that alows the setting of the Racer’'s gear. Create a
ReadWriteMethod that setsthe ‘gear’ data member as shown in figure 2.12.




Figure 2.12: Method Bike.Racer.SetGear.

13) Now build the demo as shown in figure 1.13. Note that you can perform a parent method on a
child, and when a parent virtual method is operated on a child, the child implementation is invoked.

Figure 2.13: Bike.Racer.Demo.




Tutorial 3: Active Objects

Suppose you wanted to create a class that controls a pump, how would you create a method that
allows the pump to pump a known volume? Y ou would need a process that managed turning the
pump on for the duration required to pump that volume. Y ou wouldn’t want the method to contain
this process as it would hold the caller until the volume was pumped. The way that you would do
this with conventional GOOP would be to create a separate state machine that handled pumping,
and embed it into your application code as shown in Figure 3.1.

Figure 3.1: A conventional GOOP approach to implementing a class that requires a process.

There are several problems with this conventional approach. Firstly, your object doesn't own the
process, as it is dependant on the application layer. Secondly, what do you do when you want to
include another pump, or an arbitrary number of pumps? This is where the conventional GOOP
approach breaks down, since you cannot instantiate an arbitrary number of pumps. However, if
your object owned its own process, you could dynamically create as many instances as required,
without any development overhead. This tutorial will demonstrate how to bind a process to an
object, allowing you to make Active Objects. Let’s start by constructing a simple logger class that
owns a process that manages reading data and writing it to afile.

1) Createaclasscalled Logger and set the classicon.

2) Edit the data members to include a path for the log file, a string item name and an 132 log
interval as shown in Figure 3.2.




Figure 3.2: Logger data members.

3) Next edit Logger.Create.V1 as shown in figure 3.3 to initialise the data members.

Figure 3.3: Logger.Create diagram.

4) Next, open the private method called Logger.Process and edit as shown in figures 3.4 and
3.5.




Figure 3.4: Logger.Process diagram showing the check_queue state.

Figure 3.5: Logger.Process.VI showing the log_data state.

Note: to get access to the data members you will need Logger.GetData which can be found in
Internal\Core, or grab it from Logger.AllVis.




5) In order for the process to be bound to the class we need to register it. To register the
process, navigate to the Private folder in the Logger class and right click on Logger.Process
then select Register then Process then Logger. Once Logger.Process is registered note that
the Logger.Process glyph has a purple highlight signifying that it is registered as a process
as shown in figure 3.6.

Figure 3.6: Logger.Process is registered as a process.
Note: now the processisregistered. If the process becomes broken, then your classis broken.

6) You are now ready to test the class. Create the demo as shown in Figures 3.6 and 3.7.

Figure 3.6: LoggerDemo.VI Diagram.




Figure 3.7: LoggerDemo.V1 Front Panel.

7) Run the demo and note that log files are generated and data is written at the specified
interval. Note that we could make as many Logger instances as we wished without any
coding required. Also consider that because we can implement inheritance you could extend
the class by making child classes to log data from a DAQ card, Datasocket, a VISA

instrument etc.




Tutorial 4: Copying or Renaming a Class

GOOP Developer allows you to easily rename or copy a class from anywhere within a class
hierarchy. For example, instead of the class Bike, we may want to rename it Bicycle, or make a
copy of the Racer child and develop a sibling. In this tutorial we will show you how to rename or
copy aclass.

1) Right click on the Bike class and select Rename. At the prompt, enter the new class name,

which we will now call Bicycle. Select to delete the original class after rename, as shown in
figure 4.1. Select OK and the class will now be renamed.

Figure 4.1.

2) Once the class Bike has been renamed to Bicycle, GOOP Developer will display the class as
shown infigure 4.2.

Figure 4.2: GOOP Developer showing the Bike class renamed to Bicycle.

Note: if you are using LabVIEW 6.1 you will need to open the virtual methods and update the ‘ This
VI's Type', as the object type is changed when the class is renamed.




3) Next, we want to make a sibling of Racer called Trike. Right click on Bicycle.Racer and,
when prompted, enter the class name as Trike. Do not select to delete the class after rename
as we are making a copy of the racer class. Once the copy is complete GOOP Developer
will look like figure 4.3.

Figure 4.3: Create the sibling Trike from Racer.

4) To prove that the class is functional, create the same demo as in Tutorial 2, as shown in
figure 2.13, but using the Bicycle class.

Tutorial 5: Update All Class Icons

You may have noticed that the SetPedalRate virtual method icon has a typographical error and
reads “ Set Pedle’. You would want to correct this, but it is tedious to change this in every class.
Fortunately, thereisautility to do thisfor you.

1) Edit the Bicycle.SetPedalRate icon to display “ Set Pedal” as shown in figure 5.1.

Figure 5.1: Edit the Bicycle.SetPedal Rate to display Set Pedal.




2) Save the change and then right click on the Bike class, select Icon and Update All. This will
go through all the child classes and update the class icons to match the parent, whilst
mai ntaining the child name bar. This may take awhileif you are using LabVIEW 6.1.

3) Once the update is complete (i.e. GOOP Developer stops displaying the hourglass cursor),

open up each child implementation of SetPedalRate and note that the icon body matches the
parent implementation.

Tutorial 6: Advanced Method Registration

In Tutorial 2, you were exposed to the concept of registering virtual methods. In this tutorial we will
show you how to register amethod in a child. Y ou may want to do thisif your child implementation
of a method is the same as the parent, hence saving you from duplicating code, or if the parent
method changes you don’'t need to make changes in the child. In this tutorial we will make a very
simple class that demonstrates this concept.

1) To sart, create a smple class called A and leave the default data members. Edit the class
icon to represent the class A.

2) Next make a VirtuaReadWriteMethod in A called SetString and edit it, as shown in figure
6.1, to simply set “Class A” to the string data member.

Figure 6.1: Edit A.SetString to smply set “Class A” as the string data member.

3) Register the VirtualDestroy and create a child from A called B. Then, create a child from B
caled C, asshowninfigure 6.2.




Figure 6.2: Classes A, A.B and A.B.C.

4) Edit each implementation of SetString so that the string that is set is particular to the class,
just as was done for A.SetString. Note: the methods must set A data, not the B or C data.

5) Next, create a ReadOnlyMethod in A called GetString that simply returns the value of the
data member string, as shown in figure 6.3.

Figure 6.3: Get the value of string.

6) Now, build the smple demo, as shown in figures 6.4 and 6.5, which performs the SetString
method on the objects A, B and C.




Figure 6.4: A.Demo diagram.

Figure 6.5: A.Demo front pandl.

7) Now, run Demo.A and you will see that each call of A.SetString on each child calls the
specific child implementation, as shown in figure 6.6.

Figure 6.6: Run the demo.

Since A, A.B and A.B.C each have their own implementations of SetString registered, each call of
A.SetString on each child will call the specific child implementation. To view a report that shows




each class registry and what is registered, simply right click on class A, then select Tools and then
Register Report.

8) Now, just to demonstrate, unregister A.B.C.SetString by right clicking on the method

A.B.C.SetString and navigate to the class to which it is registered (i.e. A.B.C). Uncheck it
by selecting it, which performs unregister, as shown in figure 6.7.

Figure 6.7: Unregister A.B.C.SetString from the class A.B.C.
9) Now, run the demo again and note that the A implementation of SetString is called on the

object A.B.C, as shown in figure 6.8. When the method A.SetString looks for C's
implementation, it will not find it, and will execute its own implementation.

Figure 6.8: The A implementation of SetString is called on the object A.B.C.
10) Now delete A.B.C.SetString by right clicking on the method and selecting Del ete.
11) Suppose that when A.SetString is called on A.B.C, that you want to execute A.B’'s

implementation. To do so, register A.B.SetString in A.B.C by right clicking A.B.SetString
and navigating to C, as shown in figure 6.9.




Figure 6.9: Register A.B.SetString to A.B.C.
12) Now run the demo again. Note that A.B’s implementation of SetString is called when

A.SetString is called on the A.B.C object. Generate the registration report again to see that
A.B.SetString isregistered as a virtual method in A.B.C.

Tutorial 7: Copying Methods to Child or Sibling

Suppose you have created a method in the base class and want to copy it to a child or all children.
Or, you may have created the method in a child and want to send it to a sibling or al siblings. This
tutorial shows that GOOP Devel oper makes this as easy as a right mouse click.

1) Edit the Bicycle data members to add a data member called ‘bellvolume', as shown in figure
7.1, which will allow the setting of the bike's bell volume.

Figure 7.1: Add the data member ‘bellvolume'.




2) Within the Bicycle class make a new ReadOnlyMethod called GetBellVolume, and a
ReadWriteMethod called SetBellV olume, as shown in figures 7.2 and 7.3.

Figure 7.2: Bicycle.GetBellV olume method.

Figure 7.3: Bicycle.SetBellVVolume.

3) Now, make a VirtualReadOnlyMethod called RingBell and edit the code, as shown in figure
7.4. We know that we could have simply picked the ‘bellvolume’ out of the data members
directly, and that changing the input intensity on the Beep.VI has no effect, but it will allow

us to demonstrate the concept.




Figure 7.4: Bicycle.RingBell virtual method.

4) Now, right click on the Bicycle.RingBell virtual method and select to send it to the child
class Racer, as shown in figure 7.5.

Figure 7.5: Send the virtual method RingBell to the Racer.

5) Once the operation is complete, navigate to the Racer class and you will see that the virtual
method Bicycle.Racer.RingBell exists and is registered to the Racer class. We aso see that
the dependant method GetBellV olume has been copied over, as shown in figure 7.6.




Figure 7.6: The Racer class after copying the RingBell method from the base class Bicycle.

6) Open the Bicycle.Racer.RingBell method and note that the GetBellVolume method is linked
to the newly created Racer implementation, as shown in figure 7.7. This is important; you
would not want the Racer implementation of RingBell calling back to the base class to run

the GetV olume implementation.

Figure 7.7: The newly created Bicycle.Racer.RingBell method with the copied dependant,
GetBellVolume.

7) Now, we want to send the Bicycle.Racer.RingBell method to the Trike sibling. Again, the
procedure is quite similar. Simply right click on the Bicycle.racer.RingBell method and
select Send to Sibling and then navigate to Trike, as shown in figure 7.7.




Figure 7.8: Send the Bicycle.Racer.RingBell method to the Trike sibling.

8) After the process is complete, navigate to the Trike class again and confirm that the method
was copied with its dependant method.

You could continue with this class to add the functionality so when RingBell is called on Racer or
Trike, it creates a different sound, but we will leave that to you as a side exercise.

Tutorial 8: Super Messaging

Super Messaging alows you to call any parent implementation of a virtual method from within a
child implementation of a virtual method. Let’s say you wanted to write your class data membersto
an ini file. You would create a virtual method in the base class called Persist that its self
implementation would write the base data members to an ini file. By implementing super
messaging, your child implementation, when called by the base method Persist, will write the base
data members and its own by calling the base implementation within its implementation. Thisis an
advanced OOP concept, so let’s start by going step by step through creating the above example.

1) Navigate to the Bicycle class and make a VirtualReadOnlyMethod called Persist that writes
the base class data members to an ini file, as shown in figure 8.1. Note: when you create
your method you need to make it re-entrant. This option is available when you create a
method. The reason the method needs to be re-entrant is that it will reside in its own call
chain. If not, alocking situation will occur.




Figure 8.1: Persist the base class data membersto anini file.

2) Note: if you made your control ‘ini file path’ a required input, you will need to un-register
and then re-register the method to the Bicycle class.

3) Next, send the Bicycle.Persist method to all children, as shown in figure 8.2.

Figure 8.2: Send the Bicycle.Persist method to all child classes.




4) Once the Persist method has been sent to all children, open Bicycle.Racer.Persist and edit it
so that it calls Bicycle.Persist to write the base class members, and then writes its own data
members, as shown in figure 8.3.

Figure 8.3: Bicycle.Racer.Persist calls the base implementation to write the base members.

5) Do the same for Trike. If you want to save yourself some coding, delete the copy in the
Trike class and send it to the Trike sibling from the Racer and then edit it. Add another data
member to Trike called ‘basketsize' and make a method to set it. Edit the Persist method to
include writing the ‘ basketsize' data member to the ini file aswell, as shown in figure 8.4.




Figure 8.4: Edit the Trike child to write its data membersto an ini file.

6) We are now ready to test the class. To do this, build the demo, as shown in figures 8.5 and
8.6.

Figure 8.5: Bicycle Data Persist Demo diagram.




Figure 8.6: Bicycle Data Persist Demo front panel.

7) Now, run the demo and note that each object persists its data members to an ini file. Open
each ini file and see that the data has been persisted correctly, as shown below.

Bicycle.ini

[Bicycle]
pedalrate=1.000000
speed=10.000000
bellvolume=11.000000

Bicycle.Racer.ini

[Bicycle]

pedal rate=3.000000
speed=120.000000
bellvolume=33.000000
[Racer]

gear=4

Bicycle.Trike.ini

[Bicycle]
pedalrate=2.000000
speed=100.000000
bellvolume=22.000000
[Trike]

gear=5

basket size=6.000000




Tutorial 9: Variant Data Handling

The Open Source GOOP Template supports variant data handling. This allows you to set any parent
data as variant to a child and only the parent component will be updated. You can also get the
object data as a variant. This opens up many possibilities for abstracting and handling data from
objects of the same base class in a very general way. It also allows a simple and effective way of
transporting data between objects of the same base class. This tutorial will demonstrate how to
implement variant object handling.

1) Navigate to the Bicycle.Racer class and make a new child called Schwinn, editing the data
members, as shown in figure 9.1.

Figure 9.1: Data members of Schwinn.

2) Next, navigate to the Bicycle class and make a ReadOnlyMethod called GetV ariantData and
edit the method, as shown in figure 9.2




Figure 9.2: Bicycle.GetVariantData.

3) Now, make a ReadWriteMethod called SetVariantData and edit the method, as shown in
figure 9.3.

Figure 9.3: Bicycle.SetVariantData

4) We are now ready to demonstrate variant data handling. Make the example, as shown in
figures 9.4 and 9.5.




Figure 9.4: Demonstration 1 of variant data handling diagram.

Figure 9.5: Demonstration 1 of variant data handling front panel.

5) Play with the demo and note that you can set any parent data type to the Schwinn child, but
only the parent component of the Schwinn data is updated. This feature provides the ability
to set parent components of child object data from parent objects, as shown in figures 9.6

and 9.7.




Figure 9.6: Demonstration 2 of setting parent data to a child diagram.

Figure 9.7: Demonstration 2 of setting parent data to a child front panel.




Tutorial 10: Named Instances

Y ou have probably noticed that the object creator alows you to name your object just like naming
queues or notifiers in LabVIEW. By naming your object, you can easily retrieve your object
instance by name, thus removing the need to flow your object reference through your code. To find
out how to implement named instances, follow the steps below.

1) Using the Bicycle class, create the following example code as shown in figures 10.1 and
10.2.

Figure 10.1: Demonstration of using named instances diagram.

Figure 10.2: Demonstration of using named instances front panel.




2) Run the demo and open the Object Inspector by highlighting the class in GOOP Devel oper,
then perform Ctrl + 2. The object inspector will display the Bicycle objects by name, as
shown in figure 10.3.

Figure 10.3: Object Inspector for the Bicycle class showing named instances.

3) From the example, you will see that by calling the constructor with an instance name that
has already been created simply returns the object reference, which is then passed to
methods to operate on the instance. Note that the destructor only destroys the instance when
the number of constructor calls equals the number of destructor calls, just like the LabVIEW
gueue. When we finally destroy the instances we perform aforce destroy, as we are calling a
constructor to get the object to destroy, which increments the number of constructor calls.




Tutorial 11: Plug-In Architectures

Suppose you wanted to create alogging system that would allow you to add different data sources
and would also allow for adding different data storage types. Y ou wouldn’t want to edit the logging
classto do so, as al it does is get data from a data source object and send it to a data store object.
What you want to do is be able to plug a data source object and a data store object into the logging
object so the logging object is completely independent and abstracted from the source and the store.
What we are going to do in this tutorial is modify the Logger class so it has a plug-in architecture,
and then create a DataSource and a DataStore class, each with children to handle different Sources

and Stores.

1) Firstly, let’s make the DataSource base class. Navigate to My Project and create the class.

2) Edit the data members to include the single member called item; this will define where the
data comes from, i.e. Fieldpoint Tag, Virtual Channel, or a Data Socket URL. Edit the class
creator to alow initialization of the data member item, as shown in figure 11.1. We won't
cover reading data from hardware in this tutorial, but you can extend the classif you wish.

Figure 11.1: Initialize the item data member.

3) Create a VirtualReadOnlyMethod called Read and edit the code, as shown in figure 11.2.
There is no need to place any code in the self implementation of the base class as we will
only be implementing the method as virtual.




Figure 11.2: DataSource.Read virtual method.

4) Next, make a child class called *Sine’ and another called * Square’. These child classes will
essentially simulate devices. Once you have created the classes, edit their read virtual
method so that the DataSource.Sine.Read outputs a sine wave as a function of time.
Similarly, DataSource.Square.Read outputs a square wave as a function of time, as shown in
figures 11.3 and 11.4. You could make the Sine class and then create the Square sibling by
performing a rename of Sine without delete.

Figure 11.3: DataSource.Sine.Read virtual method.




Figure 11.4: DataSource.Square.Read virtual method.

These classes are very simple but they are only for demonstration purposes. If you wish, you could
create a demo for the DataSource class.

5) Next, we want to create the DataStore class. Edit the data members to include the single
string called path, which could be used to hold a path to a file or URL, or an address to a
database item. Initialise the path data member on create, as for the Store class.

6) Again, as for the DataSource, create the base class and then create a

VirtualReadOnlyMethod called *Write' that has no self implementation but accepts a value,
as shown in figure 11.5.

Figure 11.5: DataStore.Write virtual method.




7) Next, make two children of DataStore called ‘Spreadsheet’ and ‘Binary’ and edit each
class's implementation of the virtual method Write to enable writing to a tab delimited
spreadsheet and binary file, as shownin figures 11.6 and 11.7.

Figure: 11.6 DataStore. SpreadSheet.Write virtual method.

Figure 11.7: DataStore.Binary.Write virtual method.

8) Now that our Store and Source classes are complete, we can start making the necessary
modifications to the Logger class in order to use the DataStore and DataSource classes.
First, open the Logger data members and delete the path and item members, then add a
DataSource and DataStore object reference, as shown in figure 11.8.




Figure 11.8: Logger data members with DataStore and DataSource objects.

9) Next, edit the Logger.Create to allow the setting of the DataStore and DataSource objects, as
shown in figure 11.9. Don’'t worry that the Logger.Create is broken, this is because the
Logger.Process is broken. We will fix that in the next step.

Figure 11.9: Add inputs for DataStore and DataSource objects to Logger.Create.

10) Open the Logger.Process and edit the “log_data” case, as shown in figure 11.10. Note that
we are simply transporting the value from the DataSource.Read to DataStore.Write at the
desired rate.




Figure 11.10: Logger.Process showing the ‘log_data’ case.

11) There are two ways to handle the destruction of the DataStore and DataSource objects. One
is to destroy them when the Logger.Destroy is called, which implies that the Logger owns
the objects that it is given. The other way is to destroy them externally to the Logger class,
implying that the Logger is in a sense only borrowing the objects and that they may be
available to other objects to use as well. How you implement object destroy when thereis a
hierarchical relationship will depend on your implementation. In this tutorial we will assume
that the Logger owns the DataSource and DataStore objects that it is given, hence the
destruction of the objects will be done in the Logger.Destroy, as shown in figure 11.11.




Figure 11.11: Logger.Destroy which also destroys the Data. Source and Data. Strore objects.

12) We are now ready to test the Logger class. Create the demo code, as show in figure 11.12.
As you will see, because the Logger class is completely abstracted from the DataStore and
DataSource objects, it essentially doesn’t care what you plug in to the Create. Run the demo
and note that a spreadsheet file is generated and that Sinusoidal values are being written to
it. Experiment with plugging in DataSource.Square and DataStore.Binary objects.

Figure 11.12: Demonstration of a simple plug in architecture.

The above architecture enables you to develop systems which are highly extensible, for example
modifying the Logger application, is as simple as plugging in a child class that provides the desired
functionality. You could, for instance, have a case selector that allows you to select the desired
objects that plug in to the Logger. Although the above architecture is powerful, there are some
drawbacks. The first is that, if you want to have a configurable system, the objects must be
available for selection in the source code, which increases the system’s footprint and the load time




of your system. Also, if you want to extend the system’s capabilities and add other objects, you
have to edit the source code, even if it isto simply drop in anew object creator.

There is a way to get around these limitations, and that is to use the CreateByRef to dynamically
call the desired object creator. The CreateByref uses VI Server to load the desired objects, so you
don’'t need to include the creator in your source code or edit your source code. You can still build
your application as an executable and load the desired objects as required, alowing an extremely
adaptable system. As we continue this tutorial, we will show you how to use the CreateByRef to
provide avery powerful plug-in architecture.

13) Navigate to the DataStore class and open up the DataStore.CreateByRef .

14) Open the DataStore.Create and drag its icon into the DataStore.CreateByRef’'s type
specifier VI Refnum, as shown in figure 11.13. Performing this operation will essentially
type the Call By Reference Node to the base class creator so we can use it to call any child
class, aslong as we maintain a common interface between creators.




Figure 11.13: Drag the Create into the CreateByRef type specifier VI Refnum.

15) As the object Create has the path input, we need to provide the same interface for the
CreateByRef. Make the path control on the CreateByRef and wire it to the CBRN, as shown
infigure 11.14.




Figure 11.14: Create and wire the inputs into the CBRN of the CreateByRef.

16) Do the same with the DataSource class, then replace the DataSource and DataStore creators
in the demo code with the CreateByRefs, as shown in figures 11.15 and 11.16.

Figure 11.15: Demonstration of plug-in architecture using dynamic calls to object constructors.




Figure 11.16: Demonstration of plug-in architecture front panel.

Asyou can seg, thisis a very powerful architecture. You could create an application where al the
available classes reside within a LabVIEW library that the executable has access to. Imagine how
easy it would to be to extend the capabilities of such a system - you would simply add to the class
library. You could send your clients a patch which is the latest class library instead of having to
modify the system code to handle new functionality. Consider the time and effort saved.




Tutorial 12: Creating Your Own GOOP Template

By now you are probably thinking “Hey, this GOOP stuff is cool! I’ ve got some ideas of my own -
| want to play and make my own GOOP Template to share with others”.

GOORP Developer lets you easily generate your own custom GOOP template.
1) From GOOP Developer, select File and Set Project, then navigate to the Class Templates

directory within GOOP Developer and select the current directory. GOOP Developer’s
treeview will now show the GOOP Templates you have currently, as shown in figure 12.1.

Figure 12.1: Navigate to your Class Templates directory.

2) GOOP Developer now knows that if you are working in this directory you want to create
GOOP Templates. Right click on the root path with the star glyph and select New GOOP
Template, then select the template to generate it from, as shown in figure 12.2.

Figure 12.2: Generate a GOOP Template from an existing template.

3) At the dialog, cal the template anything you wish, i.e. “MyTemplate’. GOOP Developer
will now generate your GOOP Template, as shown in figure 12.3.




Figure 12.3: The new GOOP Template is generated.
Now you can edit your GOOP Template and add any functionality you wish. When you make a

new class, note that your GOOP Template exists in the list of available templates to generate it
from.

Support

The tutorials outlined in this user guide have hopefully helped you to get started with using GOOP
Developer and the Open Source GOOP Framework. If you have any questions or need assistance,
please do not hesitate to contact SciWare.

Support:

WWW.SCiware.com.au/support

Forums:

WWW.SCiware.com.au/forums

Email:

kfriday @sciware.com.au




