SilverMark’s Enhanced JUnit

Ju

Introduction and tour



Topics
c—

= What i1s JUnit and why enhance it?

= Product overview
- User interface changes
— JUnit/profile
- JUnit/load
- JUnit/generate
— JUnit/util

& Integration with SilverMark’s Test Mentor
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What i1s JUnit?
G

= Simple, open-source test execution framework

- Very light-weight

— Little automation in test creation, metrics, profiling, load testing
= Written by Kent Beck and Erich Gamma
= Commonly used to illustrate XP test-first practices

= Open-source additions:
- Cactus
- J2MEUNnit, etc.
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Why enhance JUnit?
-

= Make test creation easier through automation
— Test generation based on class structure
— Test generation based on recorded object interactions

« Promote consistent test architecture based on common test
design patterns

= Make it easy to perform load/stress testing
— Distribute JUnit tests on multiple threads, VMs and CPUs
— Show throughput response graphs
= Promote better test coverage
— Report methods covered and not covered by test
= Add convenience APIs for
— Test data-driven testing
— Fine grained timings
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What is SilverMark’s Enhanced
Junit?
G

= A suite of tools that enhance JUnit
- JUnit/profile — method coverage and object interaction
profiling
- JUnit/load — load testing across any number of threads, JVMs
and CPUs
- JUnit/generate — automatic test generation

— JUnit/util — handy utilities and APIs

= Does not change JUnit. Not one line of code in JUnit
was changed to accommodate Enhanced JUnit. All
Enhanced JUnit view classes are subclasses of
corresponding JUnit classes
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User interface additions
I

SilverMark menu added to JUnit awt and swing Uls

JUnit

Test

||_
FRI

~

Errors

SilverMai k's Enhanced JUnit

Silverl @rk
Fun test with method coverage

Run &s load test

=101x]

Open Preferences...
Generate test..
Record object interactions ...

Cpen Method Coverage browser ...

Fun

About...

Ju

Failures: 0

Access all enhanced JUnit
functionality through this
menu
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Menus
]

= Run test with method coverage...

- Run specified test and display method coverage profile results
view

« Run as load test...

— Distribute specified test to load test agents on same or remote
machines. Display real-time execution time metrics over
Incremental load

= Open preferences...
- Open preferences view to set global settings
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Menus
]

= (Generate test
- Generate tests according to global generation preferences

= Record object interactions...

- Record interactions between objects in order to debug, or
generate tests according to those interactions

= Open method coverage browser...
- Open an empty browser. Can then load saved coverage data

= About...
— Shows version, support info
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JUnit/profile
-

= Monitor method coverage for designated
classes or packages
- determine which areas of your code are being
tested and more importantly, which are not.
= Monitor interactions between designated
objects.

— Interactions are shown as interaction diagrams
= Help you understand what’s happening inside your system
= Generate tests from recorded interactions
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Setting up method coverage
profiling
—

= Set preferences:

— Specify pattern for Losd testing
classes to monitor Pl et
> Specify an expression that describes the classes to monitor, such as ‘foo™ or "*foo’
— Specify VM options CMoney
f " Attach to running YM & Launch new¥M [ Use '-classic' option for launched ¥M
&5 R u n With Cove rag e This will connectto a Sun classic YM that has been started with the following command line

options included [you must have JPDA set up for this to work]: j
-Djava.compiler=NONE -*¥debug -¥noagent
-Xrunjdwp:transport=dt_socket,server=y,address=3012,suspend=n

EaPreferences

=1o1x]

Server Settings | Test Generation

=l

Host name or IP address of target machine: |1 27.0.0.1
Port of target VM [see instructions abowve): |3|]1 2

Run test with method coverage : <

Preferences...
Generate test...

Record object interactions...
Open Method Coverage browser...

About... Apply Help
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Results of method coverage
profiling
—

View of methods entered and not entered,
broken down by test, package and class:

IMethod coverage metrics for pattern: “*Money” i = |EI|£|
E[=| -
Item MName Methods [% Covered Methods covered Methods not covered ;l
= All packages and {13 100.00 13 0

u
|—:| junit.samples.mor 13 100.00 13 0
= Money 13 100.00 13 ] =
=]
1| |

MMethuds entered 1= Methods not entered =]
1 (406 junit.samples.money.Money.currencyf()

2208 junit.samples.money.Money.amount()

3153 junit.samples.money.Money(intjava.lang.5

4 |65 junit.samples.money.Money.isZero|]

5|27 junit.samples.money.Money.equals[java.lal

6(19 junit.samples.money.Money.add[junit.samp

f17 junit.samples.money.Money.addMoney(juni

8|13 junit.samples.money.Money.negate[] _|;| -
1] | 3 1 | v
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Object interaction profiling
-

Use wizard (not shown) Interacting objects

to specify classes t0 . rymmmmmrmmmm 5
Observe Pause | Resume | { Update End Clear Createtestl

& Show diagram  Show table Iz = —
5 Dlag ram " add_ActionPerformed(java.awt.event.ActionEvent] addltem[java.lang.String] =]
. getitemCountString(] itern Count(]
ShOWS tl me_ add_ActionPerformed[java.awt.event.ActionEvent] addltem(java.lang.String]
getitemCountString(] item Count(]
' add_ActionPerformed(java.awt.event.ActionEvent] addltem[java.lang.5String]
Ordered < getltemCountString(] item Count(] t
1 1 remove_ActionPerformed[java.awt.event.ActionEvent] removeltemAtindex[int] Ime
InteraCtlonS getltemCountString(] itern Count(]
. update_ActionPerformed(java.awt.event. ActionEvent] replaceltemAtindex{int,java
=« Interaction N—
-~
source and
target method

i A4
signatures - | A

«~ Passed >

e S |
arguments << Back | Next>> | Finish | Cancel |

Help |
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JUnit/load
]

= JUnit/load distributes your JUnit tests across multiple threads,
JVMs, and CPUs to run multiple instances of your tests in parallel
and report report execution times over a range of loads

= Run your JUnit tests across hundreds of computers to monitor
throughput for shared resources, such as EJBs under load, or use
It to unit test thread safety issues

= Use Run as load test to run any JUnit test as a load test:

SitverMark |

Run test with method coverage
< Run as load test
—

Preferences...

Generate test...

Record object interactions...
Open Method Coverage hrowser...

About...
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JUnit/load topology

CPU 1

Load test agent 1
threads —> EI <

Loadtestagentn1 Qf===H <

threads

CPU x

Tests are distributed across
agents which each run in their
own JVM. Agents are
distributed across any number
of CPUs.

U

Load test agent 1
threads —> EI <

Loadtesta ent n
g >[E===H|<

threads
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Junit
Runner
Threads are spawned within
agent VMs to accommodate

required number of concurrent
test case instances

You get better concurrency
with more CPUs



Running JUnit/load

= Specify number of

concurrent tests to run e

Load testing | Instrumentation | Server Settings | Test Generation |

In preferences
— Starting load
- Ending load
— Number of tests to

add for each run __|
= Specify list of
machines to distribute
tests on

« Select “Run as load
test” menu

<

=10l x|

Load size
Start: [100
End: {10000

Increment: |1I]

o Lab L1l

~ Execution Agents

london:3050
paris:3050
munich:3050
barcelona:3050
tokyo:3050
brazil:3050
auckland:3050
wellington:3050
frankfurt:3050
sandiego:3050
newyork:3050
washington:3050

-

Add

Flemnvel

Apply |

Help
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JUnit/load output
c

= Shows individual test
case execution time
(max, min, mean) vs.

Test execution time vs. number of concurrent tests

number of concurrent

Instances =

= Typically used to
measure shared . s P,
resource reaction to | R = o

W 20 2 4F B B0 0 B0 90

multiple concurrent

Test cazes rn

108 110 10

| @ 3 Ke)

requests
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JUnit/generate
c—

=« JUnit/generate generates JUnit tests according to
common design patterns.

— Use these tests to start you out with a basic test organization
and coverage, rather than always starting from scratch

- Select “Generate test...” menu. Will prompt for class or
package
= Also generates tests directly from interaction diagrams
created by JUnit/profile.

- Enables you to create unit tests for classes simply by running
your system, which is useful when you would like to add unit
tests to legacy code
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JuUnit/generate preferences
-

m Preferences

Load testing | Instrumentation | Server Settings Test Generation |

=10l x|

MName test classes

General

e Test Case n am i n g & [class name] + modifier © modifier + [class name] Modifier: [Test
d I t Create test class in
an p ace m e n < " same package as the class being tested
O pti O nS &+ a parallel package ending with the name modifier |testss

\ Test project name: IMuneyTests.ipx

Test generation style options

" Java code-based assets € Visually composed assets & JUnit

Creation

‘U’alidatiun|

Data

Apply | Help
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JuUnit/generate preferences

= Specify which
members to
generate tests for

« Disabled options

m Preferences

Load testingl Instrumentatiunl Server Settings Test Generation |

Test generation

General

¥ Object Providers I”| Aggreqate States ¥ Getterfsetter tests
ic functions ¥ Protected functions [ Package functions

are On Iy aval |ab|e < I”| Private functions [ only available for visually composed/tests |

in Test Mentor

= Object under test,
and method and
constructor
parameter
generation
options

/v Create test objects using

=101 %]

Creation |

Validation

" the constructor with least arguments
&+ the constructor with most arguments
" reference to object providers

Recursively create objects to max. level: |1 0 é’

Data

Apply | Help |
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JUnit/generate generation from
recorded object interactions

= Press Create test in object interaction view to

launch wizard [ sequence Test Wizard =] 1
Test
& Specify name and
T Name |Add and update
description of N
generated test —> | o [Addiremovefupdate -
= Specify perspective =
via actor »  Actor
— Test takes place of Name [TodoList
actor Class |com.silvermark.examples.views.TodoList -]
= Object undertest — opicctunder test
- Target of method Name [TodoListModel
calls Class |com.silvermark.examples.views.TodoListModel -
= Add assertions | <<Back [ Next>> | Finish Cancel Help |

afterward to validate

expected state
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Generated test (part 1)
-

* Test the Add and update
* Add/renove/ updat e

* This asset has (9) step(s):

* o<ul >

* <li>addltem(String)</li>

* <li>itenCount()</li>

* <li>addltenm(String)</li>

* <li>itenCount()</li>

* <|li>addltem(String)</Ili>

* <li>itemCount()</li>

* <li>removeltemAt| ndex(int)</Ii>
* <li>itenCount()</li>

* <|i>replaceltemAt!|ndex(int,String)</li>
* </ul>

* Creation date: (1/21/2002 9:58:44 AM
* @uthor Generated by SilverMark's Enhanced JUnit
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Generated test (part 2)
-

public voi d addAndUpdat e() {
com si | ver mar k. exanpl es. vi ews. TodoLi st Model subject = null

/1 Add and updat e:
/] Test the Add and update operations
/1 Add/ renove/ updat e

/'l Create test subject:
/Il Create a test instance of TodoLi st Model as the receiver for this test
subject = new com si | ver mar k. exanpl es. vi ews. TodoLi st Mbdel () ;

[/ addlten(String):

/1 Apply the nmethod addlitemas a stinulus to the
com si | ver mar k. exanpl es. vi ews. TodoLi st Model test instance

subj ect . addl t en( " Wake up");
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Generated test (part 3)
-

/'l itemCount():

/'l Apply the nethod itemCount as a stimulus to the
/1 com silvermark. exanpl es. vi ews. TodoLi st Model test instance

subj ect. i temCount ();

[l addlten(String):

/'l Apply the nethod addltemas a stinulus to the

/1 com silvermark. exanpl es. vi ews. TodoLi st Mbdel test instance
subj ect. addl tem(" Eat breakfast");

/'l itemCount():

/'l Apply the nethod itemCount as a stinulus to the

/1 comsilvermark. exanpl es. vi ews. TodoLi st Model test instance
subj ect. itenCount ();

/1 addlten(String):

/'l Apply the nethod addltemas a stinulus to the

/1 com silvermark. exanpl es. vi ews. TodoLi st Mbdel test instance
subj ect. addlten("go to work");
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JUnit/util

= A growing set of handy utilities and APIs that
simplify common tasks, such as iterating over
test data files or adding fine-grained
performance assertions.
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Architecture

W oz ]
RUNMEr USer e iiombomese Enhanced JUnit
interface b R Workbench
(AWT and | soisedrn Ju *Test generation
Swing Ul s -Load test results
subclasses *Profiling results
of JUnit AWT 25|
and SWIng UI) =l File  Edit Tools Help
2= Workbench
L A [ =il Console Ul
l _ea| Bl <Reacy> |01
I Socket I
Agent | connection ,| Workbench
Server Server
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Integration with SilverMark’s Test
Mentor — Java Edition

& SllverMark’s Test Mentor is a commercial
enterprise Java component testing tool

- Enables developers and testers to collaborate on
component testing

- Provides a visual test composition environment to
enable testers to create component tests without
knowing how to write code

= Test Mentor runs JUnit tests so testers can run
the same tests developers create
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Conclusion
g

« SllverMark’s Enhanced JUnit brings features of
high-priced tools directly to JUnit, at a low cost
- Profiling
- Load testing
— Test generation

= Enhanced JUnit does not change the way you
normally work with JUnit — it enhances it
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