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Learning Objectives in this Part of the Lesson

« Understand the implementation of the LockManagerTest class & associated
client code that invoke synchronous methods on the LockManagerController
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See github.com/douglascraigschmidt/LivelLessons/tree/master/WebMVC/ex5
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Overview of the
LockManagerTest Driver




Overview of the LockManagerTest Driver

- This SpringBootTest class exercises ¢ - LockManagerTests
all the fgature_s of the_ LockManager | . =~ . LockAPI
Application microservice D & SPERMIT COUNT -
m ‘= testMultipleAcquireAndRelease() void
m ‘= testSingleAcquireAndRelease() void
m @& testSingleLock(int, LockManager) void
m & testMultipleLocks(int, LockManager, int) void

See www.baeldung.com/spring-boot-testing
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Overview of the LockManagerTest Driver

This SpringBootTest class exercises ¢ - LockManagerTests
all the fgature_s of the_ LockManager | . =~ . LockAPI
Application microservice D & SPERMIT COUNT -
» It loads the app"CatiOn context m = testMultipleAcquireAndRelease() void
& tests the interaction between m = testSingleAcquireAndRelease() void
client & server components m @& testSingleLock(int, LockManager) void
m & testMultipleLocks(int, LockManager, int) void
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Overview of the LockManagerTest Driver

- This SpringBootTest class exercises ¢ - LockManagerTests
all the fgature_s of the_ LockManager | . =~ . LockAPI
Application microservice “ a SPERMIT. COUNT .
m ‘i testMultipleAcquireAndRelease() void
m @& testSingleLock(int, LockManager) void
e [ts @Test_annotated methods m & testMultipleLocks(int, LockManager, int) void

validate the behavior of the (e S 7
LockManagerApplication under W o — &
concurrent scenarios where
multiple processes/threads
interact via shared resources




Overview of the LockManagerTest Driver

» The testSingleAcquireAndRelease() int maxLocks = 2;
method int maxClients = 4;

« Ensure multiple client threads can
acquire & release a single lock
concurrently from a LockManager

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream
.range (0, maxClients)
.parallel ()
.forEach(client ->
testSinglelock
(client,
lockManager)) ;




Overview of the LockManagerTest Driver

» The testSingleAcquireAndRelease() int maxLocks = 2;
method int maxClients = 4;

« Ensure multiple client threads can
acquire & release a single lock
concurrently from a LockManager

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream
.range (0, maxClients)
.parallel ()
.forEach(client ->
testSinglelock
(client,
lockManager)) ;

Create a LockManager
with a permit count of 2




Overview of the LockManagerTest Driver

» The testSingleAcquireAndRelease() int maxLocks = 2;
method int maxClients = 4;

« Ensure multiple client threads can
acquire & release a single lock
concurrently from a LockManager

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream
.range (0, maxClients)

//////// .parallel ()
.forEach (client ->

Execute test operations for 4 clients testSingleLock

concurrently using parallel streams (client,
lockManager)) ;




Overview of the LockManagerTest Driver

» The testSingleAcquireAndRelease() int maxLocks = 2;
method int maxClients = 4;

« Ensure multiple client threads can
acquire & release a single lock
concurrently from a LockManager

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream
.range (0, maxClients)
.parallel ()
.forEach(client ->

testSinglelock

Each client calls the testSingleLock() method,
which tests acquiring & releasing a single lock

//////// (client,

lockManager)) ;
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Overview of the LockManagerTest Driver

» The testSingleLock() method void testSingleLock

 Acquire & release a single Lock (int client,
object on a given client LockManager lockManager) ({

var lock = mLockAPI
.acquire (lockManager) ;

var result = mLockAPI
.release (lockManager,
lock) ;
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Overview of the LockManagerTest Driver

» The testSingleLock() method void testSingleLock

» Acquire & release a single Lock (int client,
object on a given client LockManager lockManager) {

var lock = mLockAPI
/////~.acquire(lockManager);

Invoke remote acquire() & release()
methods on the LockManagerController

via the generated LockAPI proxy |  omw

var result = mLockAPI
.release (lockManager,
lock) ;
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Overview of the LockManagerTest Driver

» The testMultipleAcquireAndRelease()
method

« Ensure multiple client threads can
acquire & release multiple locks
concurrently from a LockManager

int maxLocks = 4;
int maxClients = 8;
int maxPermits = 2;

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream

.range (0, maxClients)

.parallel ()

.forEach(client ->

testMultiplelocks

(client,
lockManager,
maxPermits)) ;
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Overview of the LockManagerTest Driver

» The testMultipleAcquireAndRelease()
method

« Ensure multiple client threads can
acquire & release multiple locks
concurrently from a LockManager

Create a LockManager
with a permit count of 4

int maxLocks = 4;
int maxClients = 8;
int maxPermits = 2;

var lockManager = mLockAPI
.create (maxLocks) ;

IntStream

.range (0, maxClients)

.parallel ()

.forEach(client ->

testMultiplelocks

(client,
lockManager,
maxPermits)) ;
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Overview of the LockManagerTest Driver

» The testMultipleAcquireAndRelease() int maxLocks = 4;
method int maxClients =

8
int maxPermits = 2;

.
4

« Ensure multiple client threads can

acquire & release multiple locks var lockManager = mLockAPI
concurrently from a LockManager .create (maxLocks) ;
IntStream

.range (0, maxClients)

//////// .parallel ()
.forEach(client ->

Execute test operations for 8 clients testMultipleLocks
concurrently using parallel streams (client,
lockManager,

maxPermits)) ;
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Overview of the LockManagerTest Driver

» The testMultipleAcquireAndRelease() int maxLocks = 4;
method int maxClients

int maxPermits

8;
2;

« Ensure multiple client threads can

acquire & release multiple locks var lockManager = mLockAPI
concurrently from a LockManager .create (maxLocks) ;

IntStream
.range (0, maxClients)
.parallel ()
.forEach(client ->
testMultipleLocks

Each client calls the testMultipleLocks() method, / (client,

which tests acquiring & releasing multiple permits lockManager,
maxPermits)) ;
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Overview of the LockManagerTest Driver

» The testMultipleLocks() method void testMultipleLocks

 Acquire & release multiple Lock (;nt k;llent' e
' ' i nager n
objects on a given client ockManager lockManager,

int maxPermits) {

var locks = mLockAPI
.acquire (lockManager,
maxPermits) ;

var result = mLockAPI
.release (lockManager,
locks) ;
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Overview of the LockManagerTest Driver

» The testMultipleLocks() method void testMultipleLocks

« Acquire & release multiple Lock (;nt k;hent, i
) _ _ o .
objects on a given client ockManager lockManager,

int maxPermits) {

var locks = mLockAPI
.acquire (lockManager,

Invoke remote acquire() & release() | — maxPermits) ;

methods on the LockManagerController
via the generated LockAPI proxy

\

var result = mLockAPI
.release (lockManager,
locks) ;
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Implementing the
LockManagerTest Driver
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Implementing the LockManagerTest Driver

ex5  src test  java  edu  vandy  lockmanager ) € LockManagerTests &y | N LockTests v | P % © G ~ Gt ¥ v 2 O 9 Q © O
g Project @ z = & — plicationjava I LockAPl.java € ClientBeans.java % main/.../application.properties € LockManagerService.java € Lock.java & LockManagerTests.java o test/ VvV S
-g Vv g ex5 ~/Dropbox/Documents/LiveLessor 1A v g
M > Mo gradle 17 /** g
- > .idea R . ®
E > mmbuid 18 * This program tests the features of the {@link ~
3 > dl . . . . . . z
o peac® 19 * LockManagerApplication} microservice, which uses Spring WebMVC to '|%
. ” >"“a;;‘va 20 * provide a distributed lock manager for synchronous Spring client g
i v W resources , 21 * applications using quasi-asynchronous controller methods that *
2 © application.properties g
fa v Fitest 22 * return Spring {@link DeferredResult} objects. It also shows how to ¢

N7 java

v % eduvandy.lockmanager 2.3 * use the synchronous HTTP interface features in Spring framework 6,
e Client - 3 3 3 . 3 3
& ClientBeans 24 * which enables the definition of declarative HTTP services using
I LockAPI .

=2 * Java IBLErFages.

Vv, =resources

% application.properties 2 6 */

@fifl‘gz’r;zle 27 @SpringBootTest(classes = LockManagerApplication.class,

ulld.

gradlew 28 webEnvironment = SpringBootTest
£ = gradlew.bat .
E settings.gradle 29 .WebEnvironment.DEFINED_PORT)
c% > Il External Libraries
R > 7o Scratches and Consoles 30 @ class LockManagerTests {
31 /**
a 32 * The auto-wired {@link LockAPI} that accesses the {@link
- =D, | B N7 POy I, Sy B e | MR s

P Git i=TODO O Problems B Terminal % Endpoints € Services QProfller £ Dependencies

|0 I/ 15:54 CRLF UTF-8 4spaces } master

See WebMVC/ex5/src/test/java/edu/vandy/lockmanager/LockManagerTests.java
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End of the LockManager
App Case Study: Test Driver
Implementation & Behavior
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