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Our Challenge:  Go from this…

Seen at chucksblog.typepad.com
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… to this



Test Actors Individually!



Test Driven Development:  Work Flow

Write Tests Design API Test to Fail Implement Test to Pass
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• Actor
An encapsulation of data, 
behaviors, and threads

• Message
A unit of information passed 
between actors

• Message Transport
A mechanism to move messages 
to the destination

Elements of the Actor Model

Msg

Msg 
Transport

Actor



An Actor can:

• Send a message

• Launch an actor

• Change how it will 
respond to the next 
message it receives
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How to Test an Actor

Actor Under 
Test



Send a message to the actor…

Caller

Actor Under 
Test

Nested

The actor’s enqueuer



Receiving a message from the actor…

Caller

Actor Under 
Test

Nested



Receiving a message for the nested

Actor Under 
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Receiving a message for the nested
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Receiving a message for the nested

Actor Under 
Test
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Receiving a message for the nested

Actor Under 
Test

Actor Stub



Actor Stubs



Actor Stubs – Override Receive Message.vi

Receive Message.vi

Actor:Actor Core
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Actor Stubs – Override Receive Message.vi



Interfaces/Low Coupling

Abstract methods

Concrete Implementations



Dependency Injection
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Better for Classes



Our Actors

Network Endpoint Actors

Evaporative Cooler (Course Project)



System Diagram

Dual FanWater Level

Cooler

Dual Pump

UI ProxyUI



The Sequence Diagram



A Simple Feature



A Simple Feature, Part 1
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Write 
Tests

Design 
API

Test to 
Fail

Code
Test to 

Pass



A VI Tester Test Case



Setup

Dependency injection



The Unit Test

Send the (abstract) message Receive the response Evaluate



Tip:  Dequeue Timeout

Set a timeout here!



Tip:  Cast to More Specific

Lets you inspect return values!



Tip:  Write Accessors on Messages

Necessary to set up the compare



Test Teardown



Write 
Tests

Design 
API

Test to 
Fail

Code
Test to 

Pass

(Almost boring, in most cases)



A Simple Feature, Part 2
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Receiving an Abstract Message



A Simple Feature, Part 3

Forward message to remote



Write 
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System Diagram

Dual FanWater Level

Cooler

Dual Pump

UI ProxyUI



Testing Network Connectivity



Dependency Injection



AF Queue Stream

Class Overrides
Extensions for 

Testing



Test Setup



A Single Test



Tip:  Business Rules Belong in Classes

Testing is probably 
your most immediate 
and most frequently 
realized benefit of 
OO
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Actor Changes State



Write 
Tests

Design 
API

Test to 
Fail

Code
Test to 

Pass



Testing Internal State
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How Much Time Does it Cost?

• Activities associated with Test Driven Development:

• Writing a specification (sequence diagrams, etc.)

• Writing APIs for actor features
• Tested actor’s method and message

• Receiver’s method and message

• Coding the unit test

• Filling in the actor methods (tested actor)



How Much Time Does It Save?

• Regression testing becomes trivial

• Bugs not discovered until integration:
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Closing Thought - Design Implications

Root Actor

InterfaceActor A Interface Actor B

Interface

Actor D

Interface

Actor C



Closing Thought - Design Implications

Nested
Interface

Calling Actor

Complex 
Actor

Nested Actor

Actor Stub

Nested Actor 
Stub

Actor

Caller launches Interface



Questions?

Follow me!

• LinkedIn:
• Linkedin.com/in/allencsmith

• NI Forums:
• justACS

• Vimeo.com/channels/ReadyOnTheWire


