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PRESENTATION OBJECTIVES

o Extend the Eclipse Unit Test framework to simulate
the behavior of a real method/object.

o Give an overview of why a Mocking framework
helps and how it works.

o Show the power of using a Mocking framework by
giving an extensive demonstration. .

o Code will be made available in |
InterSystems Developer Communi

TOGETHER



PROGRAMMING BACKGROUND
UNIT TESTS

o Code used to validate proper behavior of
another object or function

* Show that the individual parts are correct.

* Provides a strict, written contract that the piece of
code must satisfy.

o Helps
* Find problems early
* Deal with change

TOGETHER



PROGRAMMING BACKGROUND
INVERSION OF CONTROL DEPENDENCY INJECTION

o Dependency Injection

o Tight Coupling Pattern

@ creates
Servicel | Clssh
ez Builder
Clas=h
u Serices

ServiceB @

Injectz dependendes

e : https://gallery.technet.microsoft.com/Inversion-of-Control-with-b7ed6976



https://gallery.technet.microsoft.com/Inversion-of-Control-with-b7ed6976

PROGRAMMING BACKGROUND
MOCK OBJECTS

o “In object-oriented programming, mock
objects are simulated objects that mimic the
behavior of real objects in controlled ways”

o Expects to receive calls with :
* Precise sequence
* Precise parameters

o Returns precise output

TOGETHER

Source : https://en.wikipedia.org/wiki/Mock object



https://en.wikipedia.org/wiki/Mock_object

THE IDEA : ISOLATION

Tested class

Dependencies
(Mock
objects)

Unit Test
(Builder)




SOME EXAMPLES

o CalculatorService using o A custom Ensemble Operation
some math library using a FTP Outbound adaptor
CalculatorService g;:’;g?c)ﬁnsemble

Math Lbrary GutboundAdapter

(Mock Object) (Mock Object)

Unit Test Unit Test




SOME EXAMPLES

o Some StatisticService using
a SQL Query

StatisticService

SQL Query
(ResultSet
mock)

Unit Test

o ZenReport using a SQL
Query

Custom
ZenReport

SQL Query
(ResultSet
mock)

Unit Test



HOW TO USE IT

o MockManager deals
with Mock objects

* Create the Method TestSumOperation()
dependencies {
. set mathService = ..CreateMock()
* Records
Expectation objects. do ..Expect(mathService.Add(1, 2)).AndReturn(3)
* Replays do ..ReplayAllMocks()
Expectations
objects. do $$$AssertEquals(testedClass.SumOperation(1, 2), 3)
* Execute the tested
method. do ..VerifyAllMocks()

 Verifies any issue. }




A SIMPLE “REAL-WORLD”
EXAMPLE
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@ CTestedClassWithoutlnjection.cls 3

Class MockDemo.CTestedClassWithoutInjection Extends %RegisteredObject
{

Methed SumOperation (A As %Integer, B As %Integer) As SInteger
{

set mathService = ##class (MathService) .%New ()

quit mathService.Add (A, B)
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G MathService.cls &3

“Class MockDemo.MathService Extends %RegisteredObject
{

“Method Add (A As %Integer, B As FInteger) As FTInteger

{
quit A+BE

/// TODO : Implement division some day
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G CTestedClassWithoutlnjection.cls G CTestTestedClassWithoutlnjection.cls &3
“Class MockDemo.UnitTests.CTestTestedClassWithoutInjection Extends Tests.Fw.CUnitTestBase

{
// —-—— Run test —--—-—

Property testedClass As MockDemo.CTestedClassWithoutInjection [ Private ];

“ClassMethod RunTests ()

{
do ##super|()

“Method OnBeforeOneTest (testname As %5tring) As %S5tatus

{
set ..testedClass = ##class (MockDemo.CTestedClassWithoutInjection) .&New ()

quit S550K
// ——— Tests for ComplexSumOperation ——-—

“Method TestSumOperation()
{

(%o $555AssertEquals (. .testedClass.SumCperation (1, 2), 3) :)
i
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MockDemo.UnitTests.CTestTestedClassWithoutlnjection begins ...
MockDemo.UnitTests.CTestTestedClassWithoutlnjection begins ...
TestSumOperation() begins ...
AssertEquals:: 3==3 in ..testedClass.SumOperation(1, 2)== 3 (passed)
LogMessage:Duration of execution: .001031 sec.
TestSumOperation passed
MockDemo.UnitTests.CTestTestedClassWithoutlnjection passed
MockDemo.UnitTests.CTestTestedClassWithoutlnjection passed
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G MathService.cls &3

“Class MockDemo.MathService Extends %RegisteredObject

{

“Method Add (A As %Integer, B As %Integer) As FInteger

{
quit A+B+1

/// TODO : Implement division some day
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MockDemo.UnitTests.CTestTestedClassWithoutlnjection begins ...
MockDemo.UnitTests.CTestTestedClassWithoutlnjection begins ...
TestSumOperation() begins ...
AssertEquals:: 4==3 in @ CTestedClassWithoutinjection.cls 53

MockDemo.UnitTests.C
mOperation:

LogMessage:Dura
TestSumOperation

MockDemo.UnitTest

MockDemo.UnitTests.

“Class MockDemo.CTestedClassWithoutInjection Extends %RegisteredObject
{

“Method SumOperation (A As %Integer, B As %¥Integer) As %Integer
{

set mathService = ##class(MathService) .%New ()
quit mathService.Add (A, B)
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THE SAME EXAMPLE, USING
THE MOCK OBJECT
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e MathService.cls e CTestedClass.cls &3

“Class MockDemo.CTestedClass Extends %RegisteredObject
{

Property mathService As MathService [Priwvate];

“Method %OnNew (mathService As MathService : @ cTestedClassWithoutinjection.cls 52

“Class MockDemo.CTestedClassWithoutInjection E
{

set ..mathService = mathService
quit SSSOK
“Method SumOperation (A As %Integer, B As %FInte

{
“Metheod SumOperation (A As %Integer, B As %

{

set mathService = ##class (MathService) .%Ne

quit mathService.Add (A, B)
quit ..mathService.Add (A, B)
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G CTestedClass.cls G CTestTestedClass.cls i3

“Class MockDemo.UnitTests.CTestTestedClass Extends Tests.Fw.CUnitTestBase
{

Property mathService As MockDemo.MathService [ Private ];

Property testedClass As MockDemo.CTestedClass [ Private ];

r

// ——— Run test ——-

=ClassMethod RunTests ()
{
do ##super /()

“Method OnBeforeOneTest (testname As %String) As %Status
{

set ..testedClass ##class (MockDemo.CTestedClass) . %New (. .mathService

set ..mathService = ..CreateMock()
)
quit 5550K

// ——— Tests for SumOperation —---—

“Mathnd To=st DmOraratinn ()
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“Method TestSumOperation ()

{
do ..Expect(..mathService.Add(l, Z2)) .AndReturn (3)
do ..ReplayAllMocks ()
do S5SAssertEquals(..testedClass.SumOperation(l, 2), 3)
do ..VerifyAllMocks ()
t

Method TestSumOperation ()

1
do 5S$S5AssertEquals(..testedClass.SumOperation(l, 2), 3)

}




A MORE USEFUL EXAMPLE
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“Class MockDemo.CTestedClass Extends %RegisteredObject
{

Property mathService As MathService [Private];

“Method %OnNew(mathService As MathService = {##class(MathService) .%New()}) As %Status
{

[ Private, Server

set ..mathService = mathService
quit S5550K
I

“Method ComplexOperation (A As %$Integer, B As %Integer, ByRef status As %Status = {5550K})
{

As %Integer

if (..mathService.GreaterThan (&, B)) GCTestedCIass.cls G*CTestTestedCIass.cls G MathService.cls 33

{ “Class MockDemo.MathService Extends %¥RegisteredObject
quit ..mathService.Divide(A, B, .st {

}

else

( “Method Add (A As %Integer, B As %Integer) As %Integer

quit ..mathService.Multiply (A, B, . {

quit A+B

(:/// TODO : Implement division some dayj)

}



/// The mathService.Divide () method isn't even implemented. Yet this test is able
/// to wverify that the status can be properly returned when passed by reference.
/// The result of 6/2 doesn't even count. The mock is told togreturn "50".
“Method TestComplexOperationDivide ()

{
#Dim expectedStatus As %Status = 5550K
do ..Expect(..mathService.GreaterThan(6, 2)).AndReturn(l)
do ..Expect(..mathService.Divide (6, 2, ..ByRefParam(5550K, expectedStatus))) .AndReturn(50)

do ..ReplayAllMocks ()

#Dim status As %Status = 5$550K
do $55AssertEquals(..testedClass.ComplexOperation(6, 2, .status), 50)
do $S5SAssertStatusOK (status)

do ..VerifyAllMocks()

“Method TestComplexOperationMultiply ()

{
#Dim expectedStatus As %Status = S3550K
do ..Expect(..mathService.GreaterThan(6, 2)).AndReturn(0) // <-- Does not even have to be real.
do ..Expect(..mathService.Multiply(6, 2, ..ByRefParam(35S0K, expectedStatus))).AndReturn(-25)

do ..ReplayAllMocks()

#Dim status As %Status = 5550K

do 5SSAssertEguals(..testedClass.ComplexOperation(6, 2, .status), -25)
do S$S55AssertStatusOK (status)

do ..VerifyRllMocks ()
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LET'S RECAP

o Replace a dependency by a controlled
object

o This isolates the tested class
o Any scenario can be simulated
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BONUS !

AN ENSEMBLE EXAMPLE
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USING MOCHK TO TEST OUR ENSEMBLE CODE

o Used to test

* Services
o Ens.BusinessService
o Inbound Adaptor
* Processes
o Ens.BusinessProcess
* QOperations
o Ens.BusinessOperation
o Outbound Adaptor

TOGETHER



AN ADAPTOR IS JUST A DEPENDENCY...

G"CTeshedPassthroughOperation.cls o GCTestT stedPassthroughQperation.cls

{

{

Class EnsExt.File.CTestedPassthroughOperation Extends EnslLib.File.PassthroughCOperation

/// initialize Business Host object
“Method 3%0OnNew (pConfigName As %String, adapterOverride As Ens.Adapter = {555NULLOREF}) As %Status

do ##super (pConfigName)

// Used for unit testing injection only.
set: (5Is0bject (adapterOverride)) ..Adapter = adapterOverride

quit $550K

TOGETHER
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...THAT CAN BE MOCKED AND INJECTED...

@‘CT ion.cls G *CTestTestedPassthroughOperation.cls &3

Loy

“Class Tests.Unit.EnsiExt.File.CTestTestedPassthroughOperation Extends Tests.Fw.CUnitTestBase
{

Property operation As EnslLib.File.PassthroughOperation;

Property Adapter As EnsLib.File.OutboundAdapter;

“ClassMethod EunTests ()

{
do #i#super ()

“Method OnBeforeOneTest (testname As %String) As %Status
{

set ..RAdapter = ..CreateMock()
set ..operation = ##class(chs.Fw.EnsExt.File.CTestedPassthroughOperation) .%New("UnitTest", ..Adapter)
set ..operation.Filename = "%f %Q"
quit SSS50K
}
// —— OnMessage tests —-

“Method TestOnMessaae ()
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...AND THEN CONTROLLED !

Method TestOnMessageFailure ()
{
set stream = ##class(%Stream.GlobalCharacter}) .%New (}
do stream.Write ("Test")
set ensStream = ##class(Ens.StreamContainer) .%New (stream}
set ensStream.OriginalFilename = "C:/Temp/Blah.txt"

do . .Expect(..Adapter.FilePath} .AndReturn("C:/Temp/"}
do ..Expect(..Adapter.CreateFilename ("Blah.txt", "%f_%Q"))»AndReturn("Blah.tgijZUl!UBUl...txt") =
(

do ..Expect(..Adapter.PutStream("Blah.txt 20170901...txt", stream}).AndRetur §$$ERROR($$$En3ErrGeneral, "PutStream()
do ..ReplayAllMocks () _

do $5S3S5AssertStatusNotOK(..operation.OnMessage (ensStream, .out))

do ..VerifyAllMocks ()
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A PROCESS ALSO HAS DEPENDENCIES...

9 CTestedProcess.cls 53
& Include chs.Fw.Defines

“Class EnsExt.Lib.CTestedProcess Extends Ens.BusinessProcess [ ClassType = persistent ]

{

/// Configuration item to which to send file stream messages
Property TargetConfigName As %String (MAXLEN = 1000):;

Property ensProcess As Ens.BusinessProcess [ Priwvate ];

/// initialize Business Host object
“Method %OnNew (pConfigName As %String, ensProcess As Ens.BusinessProcess = {5This}) As %Status

{

set ..ensProcess = ensProcess

quit ##super (pConfigName)
}
“Method OnRequest (pRequest As Ens.Request, Output pResponse As Ens.Response) As %Status

{
guit ..ensProcess.SendRequesthAsync(..TargetConfigName, pRequest)

/// Handle a 'Response’
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...THAT CAN BE MOCKED AND INJECTED

9 CTestedProcess.cls 9 CTestTestedProcess.cls &3
“Class Tests.Unit.EnsExt.Lib.CTestTestedProcess Extends Tests.Fw.CUnitTestBase

{

Property testedProcess As EnsExt.Lib.CTestedProcess;

(%roperty ensProcess As Ens.BusinessProcess; :)

“ClassMethod RunTests ()

{
do ##super()

“Method OnBeforeOneTest (testname As %String) As %Status
{

G;et ..ensProcess = ..CreateMock() i)
set ..testedProcess = ##class (EnsExt.Lib.CTestedProcess) .%New ("UnitTest", ..ensProcess)
set ..testedProcess.TargetConfigName = "SomeTarget"

guit 5S550K

// —— OnRequest tests —-—

—_——



CODE GIVEN TO COMMUNITY

o Reuses the mechanism of %UnitTest
* Asserts
* Test execution

o Built on top of the %UnitTests additions
provided @ Summit 2015

o More examples in the library g

TOGETHER



ANY QUESTIONS ?

do ..Expect(presenter.SaysThankYou())
do ..Expect(presenter.StopTalking($NOW()))

do ..Expect(presenter.AnswerToQuestion(...))
do ..ReplayAlIMocks()

do $$$AssertStatusOK(presentation.LastSlide())

TOGETHER

do ..VerifyAlIMocks()
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Please complete the survey in the event app.

Session recording and slides will be available at:

Learning.InterSystems.com
Search for “Global Summit 2017”

Visit the Tech Exchange to learn more!
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