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Specs2 Spring

Chapter 1. Introducing Specs2 Spring

What is Specs2 Spring

This chapter covers the motivation, implementation and typical usage of the Spring Specification. The
Spring Specification is an extension of the Specs2 [http://implicit.ly/specs2-10] framework.

The Specs2 Spring includes code that will help you set up the context for the entire integration test--and
by context, we mean the appropriate entries in the INDI environment as well as the beans under test,
autowired in to the instance of the test under execution. Finally, Specs2 Spring can be easily configured
to run every example in its own transaction that rolls back automatically when the example completes.

The extension is meant to help you write testsin Scala to test your Spring code (whether implemented in
Java or Scala). You will be able to take advantage of all the features of the Specs2 framework and apply
them to the Spring test code.

Why bother, you ask? Because Specs2 and Scala allow you to be much more expressive in your tests.
Consequently, your tests can focus on the essence of what is being tested, reducing the noise that the
traditional Java code requires. A motivationa example shows how to prepare test data, insert them to the
RDBMS and then verify that some service method works as expected.

i mport org.springfranework. beans. factory. annot ati on. Autow red
i mport org.springfranmework. orm hi ber nat e3. H ber nat eTenpl ate
i mport org.specs2.spring. {BeanTabl es, Hi bernat eDat aAccess, Specification}

@ nt egrati onTest
cl ass SomeConponent Spec ext ends Specification
wi t h Hi ber nat eDat aAccess with BeanTabl es {
@\ut owi red var someConponent: SoneConponent = _

/**

* Shows the usage of BeanTabl es and Hi bernat eDat aAccess to

* set up and insert test objects using the convenient tabular notation.
*/

"get ByUsername finds existing Rider" in {

"age" | "usernane" | "name" | "teanmNanme" |
32 ! "jannt I "Jan" | "\Weel ers" |
30 I "anic" I "Ani" ! "Team GB" |> insert[Rider]
t hi s. someConponent . get ByUser nane("j annl') . get Name nust _== ("Jan")

Therearesevera thingsat play here: thecustom| nt egr at i onTest annotation definesthe environment
for the Spring components under test, the Aut owi r ed annotation on the someConponent variable
tells Specs2 Spring to inject the constructed bean. Finally, the example sets up some test data using
BeanTabl es, bulk-insertsthem using the Hibernate ORM (methodi nsert[T]: (T => Result)
inHi ber nat eDat aAccess). Once the set-up work is done, we proceed to verify the correct behaviour
of the get ByUser nane method in SoneConponent . Notably, the " get ByUsename fi nds
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exi sting Rider" example runs in its own transaction. When the example completes (whether
successfully or unsuccessfully), the transaction is rolled back!

The equivalent Java code would be much, much longer: you would be able to use the spri ng-t est
artifact, giving you the ability to inject dependencies into your test and run the test methods in their own
transactions. Unfortunately, you would still be left to your own devices to set up the INDI environment
(whichisnon-trivial and very repetitive work). Moreover, the body of the test method would contain much
more noise, distracting you from the test code.

Specs2 Spring contains support to set-up:

» Spring Appl i cat i onCont ext from the specificed list of configuration files,

e Multiple XA Dat aSour cesto RDBMSasj avax. sql . Dat aSour ce,

» Single XA transaction support asj avax. t ransacti on. User Tr ansact i on,

e Multiple JMS queue and topic support javax.jns.Queue, javax.jns. Topic,
j avax. j ms. Connecti onFact ory,

* Multiple Javamail sessionsasj avax. mai | . Sessi on,

e Multiple  Wbr kManager s--both the commonj . wor k. Wr kManager and the
j avax. spi . resour ce. wor k. Wor kManager

« Multiple arbitrary beans, as long as the types include accessible nullary constructor,
* Ability to register aclass that can inject arbitrary entries into the JINDI environment.

In addition to the set-up phase, Specs2 Spring extension enhances the behaviour of the examples by
isolating them (when required) in their own transactions.

But there's much more to Specs2 Spring: on top of the set-up code, Specs2 Spring comeswith convenience
traits that simplify setting up test data, manipulating datain ORM tools and relational databases.

Spring testing approaches

In an integration test, you exercise code in multiple components working together. These components
sometimes need external components, suchasgj avax. sql . Dat aSour ce,j avax. mai | . Sessi on,
j avax.j ms. Queue,j avax. j ns. Topi c,j avax. transacti on. Transacti onManager and
many other components of the Java EE world.

To keep the source code of our application as maintainable as possible and to remove as much complexity
from the build process as possible, we should try to keep the source code that is running on the developers
machines exactly the same as the source code that is deployed on the pre-production servers as well as
the production servers.

The devel opment machine may haveits"own" RDBMS, specific configuration of the IMS infrastructure;
the pre-production machine will have its specific configuration, and same will apply to the live machine.
Moreover, some of the details of the configuration should be inaccessible to us. (For example, the
connection detailsto the live RDBMS should be kept secret, not |eft to the devel opers to maintain.)

Java offers a good way to achieve this. register the appropriate resources in JNDI. Taking a huge
simplification, you may think of INDI as Map<Stri ng, OCbject> (Map[String, AnyRef] in
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Scala speak). The application consumes objects from JNDI and uses them as the variable resources we
explored in the previous few paragraphs.

So, in addition to the test that makes up the test, we will need to include code that sets up JNDI for the
test. The trouble is that such code would be repetitive if it were to be used more than once and we would
need to ensure that it runs before any other code. Consider the following code snippet as an example.

cl ass SomeTest extends Specification {

"specification" in {
/1 set-up JNDI environnent
/1 code that depends (consunes) the entries from JND
success

}

"anot her specification" in {
/1 set-up JNDI environnent
/1 code that depends (consunes) the entries from JND
success

Spring Integration Testing

The situation with INDI is similar to the operations we need to set up the Appl i cat i onCont ext that
contains the beans under test. Once we havethe Appl i cat i onCont ext , we can inject the beans from
that context into the test we are running. Expanding the code from the previous example, we can write:

cl ass SomeTest extends Specification {
/1 set-up JNDI environment

"specification" in {
/1 set-up JNDI environment
/1 the Spring application that consunes the JNDI entries

val someService = new C assPat hXm ApplicationContext("...").
get Bean(cl assOf [ SoneSer vi ce])
success

}

"anot her specification" in {
/1 set-up JNDI environment
/1 the Spring application that consunes the JNDI entries

val someService = new C assPat hXm ApplicationContext("...").
get Bean(cl assOf [ SoneSer vi ce])
success

Additionally, we would like to examine whether the specifications hold (in the examples) in a way that
isolates each example; when the example completes its work, we would like to roll back any changes
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we may have made to the system. In other words, it should be possible to run each example in its own
transaction and that transaction should be automatically rolled back when the example finishes. We could
write all this code by hand, but that would make the bodies of the examplesfar too noisy, it would distract
us from the code that makes up the examples!

Thecodein SonmeTest now sets up everything we will need in the specifications. Specs2 Spring sets out
to eliminate the duplication in setting up the Appl i cat i onCont ext and the INDI environment; and,
if requested, executes each example in its own transaction and rolls back that transaction automatically
when the exampl e finishes.

Getting started

You can delegate all this work to the code that makes up Specs2 Spring extension. Let's start with an
example and then explore the details.

i mport org.springfranmework. beans. factory. annot ati on. Aut ow red
i mport org.specs2.spring. Specification

i mport org.springfranmework.test.context. ContextConfiguration

i mport org.specs2.spring.annotation. Dat aSour ce

i mport org. hsql db.jdbc. JDBCDri ver

@at aSour ce(nanme = "java: conp/ env/jdbc/test",

driverCass = classO[JDBCDriver], url = "jdbc: hsqgl db: nemtest")
@cont ext Confi gurati on(Array("cl asspat h*:/ META-|I NF/ spri ng/ nodul e- context. xm "))
cl ass SomeTest extends Specification {

@\ut owi r ed

var soneService: SoneService = _

"specification" in {
/1 call nethods of soneService that will hopefully return success!
success

The code in SomeTest includes variable of type SomeSer vi ce that carries the Aut owi r ed
annotation. This indicates to the Specs2 Spring extendsion that this field should be set to be the
bean of type SomeSer vi ce looked up from the Appl i cati onCont ext constructed by loading
the configuration in META-1 NF/ spri ng/ nodul e- cont ext . xm files on the entire classpath.
The code in one of the META- | NF/ spri ng/ nodul e- cont ext . xm includes JNDI lookup of the
j avax. sql . Dat aSour ce under namej ava: conp/ env/ j dbc/test.

<?xm version="1.0" encodi ng="UTF-8""?>
<beans xm ns="http://ww. spri ngfranmework. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"
xm ns: cont ext ="htt p://ww. springfranework. org/ schema/ cont ext"
xm ns: jee="http://ww. springfranmework. org/ schema/j ee"
xsi : schemalLocati on="htt p://ww. spri ngfranework. or g/ schema/ beans
http://ww. spri ngfranmewor k. or g/ schema/ beans/ spri ng- beans. xsd
http: //ww. spri ngfranmewor k. or g/ scherma/ cont ext
http: //ww. spri ngfranewor k. org/ schema/ cont ext/ spri ng- cont ext. xsd
http://ww. springfranework. org/ schema/ j ee
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http: //wwv. spri ngfranmewor k. org/ schena/j ee/ spring-jee. xsd">

<cont ext : comrponent - scan base- package="or g. specs2. spri ngexanpl e"/ >
<j ee:jndi -1 ookup id="dataSource" jndi-nane="java: conp/env/jdbc/test"
expect ed-type="j avax. sql . Dat aSour ce"/ >

</ beans>

Notice the j ee: j ndi - | ookup eement, which queries the INDI environment for the j ava: conp/
env/j dbc/ t est , whose expected typeisj avax. sql . Dat aSour ce.

To repeat theintroductory parahgraph, the Specs2 Spring includes codethat will help you set up the context
for the entire integration test--and by context, we mean the appropriate entries in the INDI environment
as well as the beans under test, autowired in to the instance of the test under execution. Finally, Specs2
Spring can be easily configured to run every example in its own transaction that rolls back automatically
when the example completes.
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Chapter 2. Using Specs2 Spring
Specification

Using Specs2 Spring

To configure the Spring Appl i cat i onCont ext , you need to use the Cont ext Confi gurati on
annotation on a subclass of the org. specs2. spring. Speci fication. The code in the
org. specs2. spring. Speci ficati on will build the Appl i cati onCont ext by instantiating
the Cl assPat hXnl Appl i cati onCont ext using the configuration files specified in the val ues
property of the Cont ext Conf i gurati on.

Once the org.specs2.spring. Specification is done  constructing the
Appl i cati onCont ext, it will autowire the variables of the test using the beans in the context.
(Obviously, you haveto usethe Aut owi r ed annotation on the variablesthat you want to have autowired.)
Once the Spring Appl i cat i onCont ext isready and the variables autowired, you can use them in the
bodies of the examples.

In addition to setting up properly configured Spring Appl i cati onCont ext , Specs2 Spring sets up
the INDI environment for the test. This alows you to have the same Spring context configuration files,
regardless of whether you are running tests, trying out the application on your own machine, deploying
the application to pre-production servers or even running your application live.

In this section, you will find out how to configure your Spring Appl i cat i onCont ext and how to
configure the INDI environment for your tests. Finally, we will discuss using running the examples in
your specifications in their own transactions and controlling the behaviour of those transactions

Understanding the Specs2 setup annotations
The annotations on a Specs2 Spring test control & define how the Spring Appl i cat i onCont ext is
constructed, define the elements of the INDI environment required for the test. (See the section called
“Understanding the Specs2 behavioural annotations’ [18]). The set-up annotations are;

Table 2.1. Specs2 Spring annotations

Annotation Description

Cont ext Confi guration Drives the way in which the Specs?2 Spring extension will
create the Cl assPat hXm Appl i cati onCont ext

Dat aSour ce Addsthej avax. sql . Dat aSour ce to the environment

Transact i onManager Addsthej avax. transacti on. User Transacti onto
the environment

Jns Adds the javax.jns. ConnectionFactory to the
environment

JnsTopi ¢ Addsthej avax. j ms. Topi c to the environment

JnsQueue Addsthej avax. j ns. Queue to the environment

Mai | Sessi on Addsthej avax. mai | . Sessi on to the environment

Wor kManager Adds the conmonj . wor k. Wor kManager or
j avax. spi . resource. wor k. Wr kManager to the
environment
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Annotation Description

Transacti onal Indicatesthat every example should runinitsown transaction,
theTr ansact i onConf i gur at i on annotationrefinesthe
transactional behaviour further

Transacti onConfi guration Tunes the transactional semantics that is applied to the
transactional examples

But there is one more annotation, Jndi , which aggregates all other annotations, moreover, it lets
you specify multiple Dat aSour ces, Queues, Topi cs, .... (Suppose you needed two Dat aSour ces,
you must use the Jndi annotation, you cannot annotate your specification with two Dat aSour ce
annotations.) Its usage is straight-forward:

@ndi (
dat aSour ces = {
@at aSour ce(nanme = "j ava: conp/env/jdbc/test”,
driverC ass = JDBCDriver.class, url = "jdbc:hsqgl db: nemtest™),
@at aSour ce(name = "java: conp/ env/j dbc/ external ",
driverC ass = JDBCDriver.class, url = "jdbc: hsqgl db: nem external ")
b
mai | Sessi ons = @vhi | Sessi on(name = "java: conp/ env/ mail /foo"),
transacti onManager =
@r ansacti onManager (name = "j ava: conp/ Tr ansact i onManager "),
jms = @ns(
connecti onFact oryName = "j ava: conp/ env/j ms/ connecti onFactory",
gueues = {

"java: conp/ env/j ms/requests"),
"java: conp/ env/j s/ responses”)},

@nsQueue( nane
@nsQueue( nane
topics = {
@nsTopi c( nane
@nsTopi c( nane

"java: conmp/ env/j ms/ cacheFl ush"),
"java: conmp/ env/j s/ rul eUpdate")}

)l
wor kManagers = @\r kManager (name = "j ava: conp/ env/ wor k/ Wor kManager ",

ki nd = Wor kManager . Ki nd. ConmonJ)
)
@r ansacti onal
@ransacti onConfi guration(defaultRoll back = true)
@cont ext Confi guration("cl asspat h*:/META-1 NF/ spri ng/ modul e-cont ext.xm ")
public class SoneTest ... {

}

In Java, we can use (for example) the Dat aSour ce annotation as the element of the dat aSour ces
property of theJndi annotation. Unfortunately, we have used the annotation on a Java class. Y ou cannot
use annotations as elements of the properties of an annotation in Scala. If you want to use the Jndi
annotationinyour Scalacode, you haveto create an annotation and annotate the customannotation with the
Jndi annotation. Typicaly, you will aso include the Cont ext Conf i gur ati on, Transact i onal
and Tr ansact i onDef i ni ti on on the custom annotation and use the custom annotation throughout
your Specs2 code.

@ndi (
dat aSources = {
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@at aSour ce(name = "java: conp/ env/jdbc/test"”,
driverC ass = JDBCDriver.class, url = "jdbc:hsqgl db:nemtest"),
@at aSour ce(nanme = "java: conp/ env/j dbc/ external ",
driverC ass = JDBCDriver.class, url = "jdbc: hsqgl db: nem external ")
1
mai | Sessi ons = @i | Sessi on(name = "java: conp/ env/ mai |l /foo"),
transacti onManager =
@r ansacti onManager (name = "j ava: conp/ Tr ansact i onManager"),
jms = @ns(
connecti onFact oryName = "j ava: conp/ env/j nms/ connecti onFactory",
gueues = {

@nsQueue( nane
@nsQueue( nane
topics = {
@nsTopi c( nane
@nsTopi c( nane

"java: conmp/ env/j s/ requests"),
"java: conmp/ env/j s/ responses")},

"java: conmp/ env/j ms/ cacheFl ush"),
"java: conmp/ env/jms/rul eUpdate")}

),
wor kManagers = @wr kManager (name = "j ava: conp/ env/ wor k/ Wor kManager ",
ki nd = Wor kManager . Ki nd. ConmonJ)
)
@r ansact i onal
@ransacti onConfi guration(defaul t Rol I back = true)
@Cont ext Confi guration("classpat h*:/ META-1 NF/ spri ng/ nodul e-context.xm ")
@Ret enti on( Ret enti onPol i cy. RUNTI MVE)
public @nterface IntegrationTest {

}

You now have the | nt egrati onTest annotation (in Java), which you can use on your Scala
specifications:

i mport org.specs2.spring. Specification

@ ntegrationTest
cl ass SomeConponent Spec extends Specification {

}

The ContextConfiguration annotation

The Cont ext Conf i gur at i on annotation is the core of the Specs2 Spring extension. This annotation
configures how Specs2 Spring is going to construct the Spring Appl i cat i onCont ext . Version 1.0
of Specs2 Scalaexaminesonly theval ue property; itignoresthel ocat i ons,i nheritLocati ons
and| oader propertiesthat you may be used to in your Spring testing using thespr i ng-t est artifact.

The String[] val ue property defines the aray of locations the context
files for the d assPathXm ApplicationContext to wuse. For example, writing
@cont ext Configurati on(Array("classpath*:/a.xm", "classpath*:/b.xm"))

will instruct the Specs2 Spring extension to create the Spring Appl i cati onCont ext by (in
effect) callingnew Cl assPat hXm Appl i cati onCont ext (new String[]{"cl asspath*:/
a.xm", "classpath*:/b.xm"}).
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Oncethe Appl i cat i onCont ext isconstructed, the Specs? Scala extension will inject the configured
dependencies into the specification. Just like ordinary Java Spring code, you need to instruct the Specs?
Spring to perform the DI--in other words, use the Aut owi r ed annotation on fields (var sin Scala) or
on the setters. For completeness, you may not use constructor injection.. A complete example of Specs?
Spring specification class that uses the Cont ext Conf i gur at i on annotation could be:

i mport org.specs2.spring. Specification

@cont ext Confi gurati on(

Array("cl asspat h*:/ META- | NF/ spri ng/ modul e-context.xm "))
cl ass SomeConponent Spec extends Specification {

@\ut owi red var someConponent: SomeConponent = _

@\wut owi red var hi bernateTenpl ate: Hi bernateTenplate = _

"specification" in {

Success

Notice in particular the i nport or g. specs2. spring. Speci fi cati on, application
of the @Cont ext Confi guration(Array("classpath*:/META-1NF/ spring/ nodul e-
cont ext.xm ")) and the two variables marked with the Aut owi r ed annotation. When you run the
test, by the time the code of your examples (the" speci fication” in { ... })runs, thevariables
will have been injected.

The DataSource annotation

While the ContextConfiguration annotation drives the setup of the Spring
Appl i cati onCont ext , the INDI annotations inject the appropriate values to the environment for the
test. The first INDI annotation is Dat aSour ce.

The Dat aSour ce annotations adds the j avax. sql . Dat aSour ce object to JNDI; the properties
of the annotations specify what JDBC driver to use, set the RDBMS connection parameters and
finally define the name for the j avax. sql . Dat aSour ce in the environment. If you include the
Transact i onManager , the Dat aSour ce will be an XA (two-phase commit) one; otherwise, it will
be the ordinary one.

The following code snippet shows typical configuration of the Dat aSour ce annotaiton:

@at aSour ce(
nane = "java: conp/env/jdbc/test",
driverCd ass = JDBCDri ver. cl ass,
url = "jdbc: hsqgl db: nemtest”,
username = "sa",
password = "")

The code listing shows all properties of the Dat aSour ce annotation.
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Table 2.2. Properties of the DataSour ce annotation

Property Description

nane The name in  JINDI environment  that the  created
j avax. sql . Dat aSour ce should be registered under. This name must
match thej ndi - nane of thej ee: j ndi - | ookup element of the Spring
configuration file.

driverd ass The class of the JIDBC driver (must be subtype of j ava. sql . Dri ver

url The JDBC connection URL ; thisstring will vary according to the used JIDBC
driver.

user nane The username to be used to create the connection to the RDBMS.

password The password to be used to create the connection to the RDBMS.

The complete example that tiesthe Dat aSour ce annotation and the Spring configuration fileissimply:

i mport org.specs2.spring. Specification
i mport org. hsql db. jdbc. JDBCDri ver

@at aSour ce(

nane = "java:conp/env/jdbc/test",

driverC ass = classO[JDBCDriver],

url = "jdbc: hsgl db: memtest"”,

username = "sa",

password = "")
@cont ext Confi gurati on(

Array("cl asspat h*: / META- | NF/ spri ng/ nodul e- cont ext . xm "))
cl ass SomeSpeci fication extends Specification {

}...

The annotation on the specification class instructs the Specs2 Spring to
add the javax.sql.DataSource (that connects to HSQL DB using the
org. hsql db. j dbc. JDBCDri ver, URL j dbc: hsql db: nem t est and credentials sa/ ) before
constructing the Spring Appl i cat i onCont ext using the configuration fileslocated at / META- | NF/
spri ng/ nodul e- cont ext . xm . To consume the registered JINDI entry in one of the context files,
simply usethej ee: j ndi - | ookup element.

<?xm version="1.0" encodi ng="UTF-8"7?>
<beans xm ns="http://ww. spri ngfranmework. or g/ schena/ beans"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schena- i nst ance"

xm ns: cont ext ="htt p://ww. spri ngfranewor k. org/ schema/ cont ext"

xm ns: jee="http://ww. springfranmework. org/ schema/j ee"

Xsi : schemaLocati on="htt p://ww. spri ngfranework. or g/ schema/ beans
htt p: //ww. spri ngfranmewor k. or g/ schema/ beans/ spri ng- beans. xsd
http: //ww. spri ngfranmewor k. or g/ scherma/ cont ext
http: //ww. spri ngfranewor k. org/ schema/ cont ext/ spri ng- cont ext . xsd
http://ww. springfranework. org/ schema/ j ee
http://ww. springfranmework. org/ schena/jeel/ spring-jee.xsd">
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<cont ext : comrponent - scan base- package="or g. specs2. spri ngexanpl e"/ >
<j ee:jndi -1 ookup id="dataSource" jndi-nane="java: conp/env/jdbc/test"
expect ed-type="j avax. sql . Dat aSour ce"/ >

</ beans>

In the body of the specification, you can now request autowiring of the dat aSour ce bean (in addition
to any beans that may be discovered by the cont ext : conponent - scan).

The TransactionManager annotation

It is typical to use some kind of transactional semantics in Spring applications. Spring Framework
abstracts out the details of how it is going to achieve this transactional behaviour by defining the
Pl at f or mMIr ansact i onManager interface and providing several implementations of the interface.
There are, to name a few, Dat aSour ceTr ansact i onManager, JpaTr ansact i onManager,
Hi ber nat eTr ansact i onManager and many other local transaction managers.

Imagine now that you would like the transaction to span across multiple transactional resources, for
example two RDBMSs, JMS queues and topics. In that scenario, these local transaction managers
will not work: being local, they can only manage the transactional semantics on a single resource.
The only transaction manager that can apply transactional semantics to multiple resources is the
Jt aTransacti onManager. As the name suggests, the Jt aTransacti onManager is the
implementation of thePl at f or nTr ansact i onManager that usesthe Javatransaction API-compliant
manager. The manager istheimplementation of thej avax. t ransacti on. Tr ansact i onManager
orjavax. transaction. User Transact i on. The Specs?2 Spring includes support for the global
transaction manager; if you usethe Tr ansact i onManager annotation, Specs2 Spring will also create
all Dat aSour cesthat are aware of the global transaction manager.

TheTr ansact i onManager annotation includes only one property, nane.

Table 2.3. Properties of the TransactionM anager annotation

Property Description

nanme The name in  JINDI environment  that the  created
j avax.transaction. User Transacti on should be registered
under. Typically, the value of this property is java: conp/

Transacti onManager

Spring's<t x: j ta-transacti on- manager /> automatically scansthe JNDI environment for the
JTA elements under j ava: conp/ Tr ansact i onManager name. This makes typical usage of this
annotation very simple:

i mport org.specs2.spring. Specification
i mport org. hsql db. jdbc. JDBCDri ver

@at aSour ce(

nanme = "java: conp/env/jdbc/test",
driverC ass = classO[JDBCDriver],
url = "jdbc: hsqgl db: nremtest"”,
username = "sa",
password = "")
@ransacti onManager (name = "j ava: conp/ Tr ansacti onManager")
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@cont ext Confi gurati on(
Array("cl asspat h*:/ META- | NF/ spri ng/ modul e-context.xm "))
cl ass SomeSpeci fication extends Specification {

}...

The annotation on the specification class instructs the Specs2 Spring to add the
javax.transaction. User Transact i on to the environment. To consume the registered JNDI
entry in one of the context files, simply usethet x: j t a-t r ansact i on- manager element.

<?xm version="1.0" encodi ng="UTF-8"?>

<beans xm ns="http://ww. spri ngfranework. or g/ schena/ beans"

xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena-i nst ance"

xm ns: context ="http://ww. springframework. org/ schena/ cont ext"

xm ns:jee="http://ww.springframework. org/schena/jee"

xsi : schemaLocati on="htt p://ww. spri ngfranework. or g/ scherma/ beans
http://ww. springfranmework. org/ schena/ beans/ spri ng- beans. xsd
http://ww. springfranmework. org/ schena/ cont ext
http://ww. springfranmework. org/ schenma/ cont ext/spring-cont ext. xsd
http://ww. springfranework. org/ scherma/j ee
http: //ww. spri ngfranmewor k. org/ schena/j ee/ spring-jee.xsd">

<cont ext : component - scan base- package="or g. specs2. spri ngexanpl e"/ >

<j ee:jndi -l ookup id="dataSource" jndi-nane="java: conp/env/jdbc/test"
expect ed-type="j avax. sql . Dat aSour ce"/ >

<tx:jta-transaction-nanager />

<t x:annotation-driven />

</ beans>

In the body of the specification, you now havethet r ansact i onManager bean that has been obtained
by looking up the j ava: conp/ Tr ansact i onManager name. Typicaly, you will also need to
include the t x: annot ati on-dri ven element to weave in the transactional advices, alowing you
to use the Transact i onal annotation on types and methods. (And, ideally, you will use load- or
compile-timeweaving; tuningthet x: annot at i on- dr i ven element by specifying the mode attribute:
<t x: annotation-driven node="aspectj"/>.)

JMS annotations

The IMS infrastructure combines multiple queues and topics under a connection factory. The
javax.j ms. Connecti onFactory is the main "access point" to the JMS infrastructure. Spring
applications make use of the connection factory to register code to be called whenever a message appears
on a queue; the code of JM S-based Spring applications typically also needs to have access to the queues
and topics.

Thej avax. j ms. Connecti onFactory, j avax. j ns. Queue and j avax. j ms. Topi ¢ objects
are usualy looked up from JNDI.

The basic setup of the IMS infrastructure therefore requires that you use the Jns annotation, specifying
the name for the connection factory and either aJns Topi ¢ and/or Jns Queue that define the IM S topic
and queue, respectively. All three annotations only require you to set the the namein the environment (and
which must match thej ndi - nane attribute of thej ee: j ndi - | ookup element).
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The following code snippet shows typical configuration of the IMS annotaitons:

@ns(connecti onFact oryNanme = "java: conp/ env/j nms/ connecti onFactory")
@nsQueue(nanme = "java: conp/ env/jns/requests")
@nsTopi c(name = "java: conp/ env/j ms/ cacheFl ush")

cl ass SomeSpeci fication extends Specification {

}

Exploring the properties of each annotation further, we have:

Table 2.4. Properties of the JM S annotation

Property Description

connect i onFact or yNane The name in JNDI environment that the created
j avax. j ms. Connect i onFact ory should be registered
under.

Table 2.5. Properties of the IMS queue

Property Description
nane The name in JNDI environment that the created j avax. j ns. Queue
should be registered under.

Table 2.6. Properties of the ImsT opic annotation

Property Description

nane The name in JNDI environment that the created j avax. j ns. Topi ¢
should be registered under.

Expanding the previous examples with the JM S annotations, we now have:

i mport org.specs2.spring. Specification
i mport org. hsql db. jdbc. JDBCDri ver

@at aSour ce(

nane = "java: conp/env/jdbc/test",

driverC ass = classO[JDBCDriver],

url = "jdbc: hsqgl db: nremtest"”,

username = "sa",

password = "")
@ns(connecti onFactoryNane = "java: conp/ env/ | ns/ connecti onFactory")
@nsQueue(nanme = "java: conp/ env/j ns/requests")
@nsTopi c(name = "java: conp/ env/j s/ cacheFl ush")
@cont ext Confi gurati on(

Array("cl asspat h*:/ META- | NF/ spri ng/ nodul e-context.xm "))
cl ass SoneSpeci fication extends Specification {

}...
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In addition to the RDBMS and the global transaction manager, we define a JIMS infrastructure and one
gueue and one topic. We consume the newly defined elements in the Spring configuration file using the
j ee:jndi -1 ookup element.

<?xm version="1.0" encodi ng="UTF-8"?>

<beans xm ns="http://ww. spri ngframework. org/ schena/ beans"

xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schena- i nst ance"

xm ns: context="http://ww.springframework. org/ schena/ cont ext"

xm ns: jee="http://ww.springframework. org/schena/jee"

xsi : schemaLocati on="htt p://ww. spri ngfranewor k. or g/ schema/ beans
http://ww. springfranmework. org/ schena/ beans/ spri ng- beans. xsd
http://ww. springfranmework. org/ schena/ cont ext
http://ww. springfranmework. org/ schema/ cont ext/spri ng-cont ext. xsd
http://ww. spri ngfranmework. org/ schema/j ee
http: //wwv. spri ngfranmewor k. org/ schena/j ee/ spring-jee.xsd">

<cont ext : component - scan base- package="or g. specs2. spri ngexanpl e"/ >
<j ee:jndi -l ookup id="dataSource" jndi-nanme="java: conp/env/jdbc/test
expect ed-type="j avax. sql . Dat aSour ce"/ >
<tx:jta-transaction-nanager />

<t x:annotation-driven />

<j ee:jndi -1 ookup id="connectionFactory"

j ndi - nane="j ava: conp/ env/j ns/ connecti onFact ory"

expect ed-type="j avax. j ns. Connecti onFactory"/>

<j ee:jndi -l ookup id="requests"

j ndi - nane="j ava: conp/ env/j ns/ request s"

expect ed-type="j avax. j ns. Queue"/ >

<j ee:jndi -1 ookup id="cacheFl ush"

j ndi - nane="j ava: conp/ env/j ns/ cacheFl ush"

expect ed-type="j avax. j nms. Topi c"/ >

</ beans>

Note that in the sample code, the globa transaction manager (registered using the
Transact i onManager annotation) can manage transactions over al transactional resources; in this
case, the RDBMS and the JIMS queue or topic.

Most applications require more than one queue or topic; some applications even require more
than one connection factory. In that situation, you must use the annotated annotation approach we
already demonstrated (see the section called “Understanding the Specs?2 setup annotation§9] or

** advanced-xref**).

The MailSession annotation

If you are sending e-mails from your application, you will need the j avax. mai | . Sessi on, which
allowsyou to construct j avax. mai | . Message (including the complex multipart messages, deal with
attachments and many other e-mail tasks). Just like all other INDI annotations, you need to specify the
name for the entry in INDI and configure the remaining properties of the Javamail session.

The following code snippet shows typical configuration of the Mai | Sessi on annotaiton:

@i | Sessi on(
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nane = "java:conp/env/mail/foo",
properties = Array("mail.sntp. host=Il ocal host",

mai | . m ne. char set =UTF-8"))

Exploring the properties of the annotation further, we have:

Table 2.7. Properties of the MailSession annotation

Property Description

nane The name in INDI environment that the created j avax. nmai | . Sessi on
should be registered under.

properties The aray of Strings that represent the  Javamail

properties, in form of property-key=property-value. For example,
if you wish to gpecify the pmail.sntp.host to
| ocal host and mail . m nme.charset to UTF-8, you write
properties = Array("mail.sntp. host=l ocal host",
“mai | . m me. char set =UTF-8")

To consume the j avax. mai | . Sessi on in your Spring application, use the familiar j ee: j ndi -
| ookup element and make sure that the value of the j ndi - nane attribute matches the value of the
nane property of the Mai | Sessi on annotation.

The WorkManager annotation

Finally, some applications use one of thetwo common Wor kManager implementationsto submit work to
[apool of] threads. Typically, the application server maintains and monitorsthe Wor kManager instance.
The application servers allow the administrators to configure the threads that should become parts of
the Wor kManager instances. Finaly, the application servers usually then report on the load of the
Wor kManager . All that is left to us is to consume the Wor kManager and use it in our application.
Having the application server maintaintheWbr kManager instancesisfar better approach than creating
your own thread pools within your application.

To configure the Wor kManager , all you need to specify is the JNDI name and set the remaining

properties:

@Vr kManager (nane = "java: conp/ env/ wor k/ Wr kManager ",
ki nd = Wor kManager . Ki nd. CormonJ,
maxi munrhr eads = 5,
nm ni munmrhr eads = 3)

Exploring the properties of the annotation further, we have:

Table 2.8. Properties of the WorkManager annotation

Property Description

nane The name in INDI environment that the created j avax. mai | . Sessi on
should be registered under.

ki nd Defines the kind of the created Wor kManager instance. If the
value is Wor kManager . Ki nd. CormonJ, then the instance will
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Property Description

implement the the commonj . wor k. Wor kManager . If the vaue is
Wor kManager . Ki nd. Javax, then the instance will implement the
j avax. spi . resour ce. wor k. Wor kManager .

maxi munmrhr eads The maximum number of threads the created work manager should allow to
be created. Must be greater than 1 and greater than mi ni numThr eads.

m ni munmrhr eads The minimum number of threads the created work manager should create.
Must be greater than 0 and smaller than i ni nunThr eads.

To consume the work manager in your Spring application, usethefamiliarj ee: j ndi - | ookup element
and make sure that the value of thej ndi - nane attribute matches the value of the name property of the
Wor kManager annotation.

Understanding the Specs2 behavioural annotations

The annotations on a Specs2 Spring behavioural annotations control the runtime of the examples. The
behaviour defines the transactional semantics that will be applied to the examples. The transactional
example behavioural support needs to have access to the Pl at f or nifr ansact i onManager bean.
This Pl at f or nilr ansact i onManager can be any of its implementations, even the local one, if it
is appropriate for your code. Typically, though, you will use the Tr ansact i onManager annotation
together withthet x: j t a- t ransact i on- manager element, which exposes the transaction manager
that the Specs2 Spring will useto apply the transactional behaviour to the examples. (Seethe section called
“Understanding the Specs2 setup annotations” [8]).

Table 2.9. Specs2 Spring behavioural annotations

Annotation Description

Transacti onal Indicatesthat every example should runinitsown transaction,
theTr ansact i onConf i gur at i on annotation refinesthe
transactional behaviour further

Transacti onConfi guration Tunes the transactional semantics that is applied to the
transactional examples

When you annotate your test class with the Tr ansact i onal annotation, every example will run in its
own transaction and the transaction will be rolled back automatically when the examplefinishes. Y ou can
tune whether the transaction rolls back or commits by using the def aul t Rol | back property of the
Transacti onConf i gur ati on annotation. If def aul t Rol | back isf al se, the transaction will
commit when the example finishes; if the valueisf al se (the default), the transaction will roll back.
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Chapter 3. Testing large systems using

Specs2 Spring

What are large systems?

Before we explore the intricacies of the code involved in testing large systems, we need to explore what
we mean by large system. In what we call large systems, there are many components that need to be tested
and those components depend on many other Java EE components. Moreover, the structure of the code
should be as elegant and flexible as possible, without imposing technical restrictions.

Let's take a quick detour to explore the structure of large Spring applications. Enterprise [Spring]
applications are usually made up of modules; in the smallest applications, these modules represent the
tiers. The application is then simple packaging of these modules. Let's start with a small application that
consists of four such modules. We havethedomai n, r eposi t ory, ser vi ces and thewebapp.

The most efficient configuration structure is to create self-configuring modules. This means that every
module that contains Spring functionality should carry just enough configuration to configure itself.
Consequently, if we want to add functionality to the application, all that it take isto add the module to the
application; no other portion of our application needs to change. Consider structure of application called
or g. specs2. app:

org. specs2. app. donai n
src
mai n
j ava
org. specs2. app. donai n
scal a
org. specs2. app. donai n
t est
j ava
org. specs2. app. donai n
scal a
org. specs2. app. donai n
or g. specs2. app. repository
src
mai n
resour ces
META- | NF
spring
nodul e- cont ext . xm
or g. specs2. app. servi ces
src
mai n
resour ces
META- | NF
spring
nodul e- cont ext . xm
scal a
or g. specs2. app. servi ces
SoneServi ce. scal a
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t est

scal a

or g. specs?2. app. servi ces

SoneSer vi ceSpeci fication. scal a

or g. specs2. app. webapp
src
mai n
t est
webapp

This rather long listing of directories shows that every module contains the / META- | NF/ spri ng/
nodul e- cont ext . xm file. Thisfile contains the Spring elements that are defined in the module.

Consider this example: in the r eposi t ory, the nodul e- cont ext . xml defines, for example, the
Hi ber nat eTenpl at e bean. The ser vi ces depends on the r eposi t ory module, therefore all
beans defined in the r eposi t ory module are "visible" in the modul e- cont ext . xm file in the
servi ces module. The webapp then assembles two Spring application contexts: one for the user
interface portion of the application and another application context that contains the headless beans.

Notice in particular the naming convention; particularly the nodul e- cont ext . xmi files. If all other
modules in your application follow the self-configured route, then adding new functionality to the
application is as easy as adding a dependency.

Testing large systems

To test these large systems, we need to set up the environment for the test. The
configuration that brings together the individual configuration files from the different modules
is easy. If you had followed our naming advice, al you have to do is to annotate
your tests with @Cont ext Confi gurati on(Array("cl asspath*:/META-1NF/ spri ng/
nodul e- cont ext . xm ")) . This will load the configuration from all modul e- cont ext . xm -
named filesin all modules on the classpath!

In addition to setting up the Spring ApplicationContext, we need to set
up other Java EE components that the beans depend on. Such components
include, for example, a JNDI-bound javax. sql . DataSource, javax.mail . Session,
j avax.transaction. User Transacti on, and many others. Furthermore, we need to set up the
transactional behaviour of the tests itself.

The annotations you need to define all these components are the common Specs2 Spring annotations (viz
the section called “Understanding the Specs? setup annotations” [8]). Repeating the Specs? annotations
on every test resultsin clear code duplication. To reduce the code duplication, you should create custom
Java annotation and annotate that annotation with the required Specs2 annotations; and use your custom
annotation on your tests. Instead of having multiple tests that duplicate the same annotations:

i mport org.specs2.spring. Specification

@pat aSour ce(nanme = "java: conp/ env/jdbc/test",
driverC ass = classO[JDBCDriver], url = "jdbc:hsqgl db: nemtest")
@ransact i onal
@cont ext Configurati on(Array("cl asspat h*:/ META-|I NF/ spri ng/ nodul e-context.xm "))
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cl ass SomeServi ceTest extends Specification {
@\ut owi r ed
var soneService: SoneService = _

"specification" in {
/1 call nethods of soneService that will hopefully return success!
success
}
}

i mport org.specs2.spring. Specification

@at aSour ce(name = "java: conp/ env/jdbc/test"”,
driverCass = classO[JDBCDriver], url = "jdbc:hsqgl db: nemtest")
@r ansact i onal
@Cont ext Confi gurati on(Array("cl asspat h*:/META-| NF/ spri ng/ nodul e-context. xm "))
cl ass Anot her Servi ceTest extends Specification {
@\ut owi r ed
var anot her Servi ce: Anot herService = _

"specification" in {
/1 call nmethods of anotherService that will hopefully return success!
success
}
}

We will create a custom annotation, and annotate it with the Specs? annotations and use it on our tests:

@at aSour ce(name = "j ava: conp/ env/jdbc/test",
driverCass = classO [JDBCDriver], url = "jdbc: hsqgl db: nemtest”)
@r ansact i onal
@Cont ext Confi gurati on(Array("cl asspat h*:/META-| NF/ spri ng/ nodul e-context. xm "))
@Ret enti on( Ret enti onPol i cy. RUNTI MVE)
public @nterface IntegrationTest {

}
i mport org.specs2.spring. Specification

@ ntegrationTest

cl ass SomeServi ceTest extends Specification {
@\ut owi r ed
var soneService: SoneService = _

"specification" in {
/1 call nethods of soneService that will hopefully return success!
success
}
}

i mport org.specs2.spring. Specification
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@ ntegrationTest

cl ass Anot her Servi ceTest extends Specification {
@\ut owi r ed
var anot her Servi ce: Anot her Service = _

"specification" in {

/1 call nmethods of anotherService that will hopefully return success!

Success

}
}

Multiple environment entries

In the previous example, we haveused asinglej avax. sql . Dat aSour ce,j avax. mai | . Sessi on
(and many others). However, some applications require many of those Java EE components. Unfortunately,
it is not possible to duplicate annotations on a class. We can't, for example, use two Dat aSour ce
annotations.

Instead, we must use the Jndi annotation and specify the Dat aSour cesinitsdat aSour ce property.
Even more unfortunately, we cannot use the Jndi annotation in our Scala code, we must use the custom
Java annotation route.

The INDI annotation defines the following properties, which let you define multiple Java EE components
of the required type.
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Chapter 4. Test data setup Specs?2
Spring

Inserting test data

For alot of the tests that you will be writing, you will need insert data to support your tests. You have
several options; you can either:

» Use pre-populated test database,
» Write scripts that will insert the required test data,
» Useyour application's repository code to insert the test data.

Now, each approach has its advantages and drawbacks. Using pre-populated database means that each
developer needs to maintain his or her own copy of the database. In case of writing scripts, we are faced
with scriptsthat are disconnected from the rest of our application's code. Finally, using the persistencetier
in our application in the tests is cumbersome.

You can use the Hi ber nat eDat aAccess, Hi ber nat eTenpl at eDat aAccess, (and the future
JpaDat aAccess,Sql Dat aAccess, Docunent Dat aAccess or GraphDat aAccess) traits
together with the BeanTabl es trait to create the test data in a convenient tabular manner that is half-
way between writing scripts that are completely disconnected and creating the objects manually and using
your repository objects to persist them.

In other words, Specs2 Spring gives us half-way house that combines the scripts and using the repository
tier to insert the objects. Y ou can combine the script-like approach with manually creating and inserting
the records. Specs2 Spring comes with BeanTabl es, atrait that allows you to construct lists of objects
with their properties written in a convenient tabular form.

"usernane" | "firstNanme" |
"janm I "Jan" |
"mar co" 't "Marc"

Assuming thereis a persistent class User , defined as:

@ntity

case class User() {
@d
@ener at edVal ue
@eanProperty
var id: Long = _
@/er si on
@eanProperty
var version: Int = _
@eanProperty
var usernane: String = _
@eanProperty
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var firstNane: String = _
@eanProperty
var lastNanme: String = _

We would now expect that this table somehow creates two User instances whose user nanme and
firstName properties are set to the values in the rows of the table. We now need to be able to obtain
the created objects or--as we'll see later--insert them into some underlying persistence mechanism. The
"table" object that BeanTabl es creates contains functions| > and | <. Their names hint at the direction
in which the objects will flow.

Let's start with obtaining the objects into a Li st. The | > function sends the rows of the constructed
objects towards the left and top; that is, towards the variable definition.

cl ass SpecificationSpec extends Specification with BeanTabl es {

"user objects using BeanTables:" in {
val inferredUsers: List[User] =
"usernane” | "firstNanme" |
"jannm ' "Jan" |
"mar co" It "Marc" | <

val typedUsers =

"usernane” | "firstName" |
"jannm ' "Jan" |
"mar co" It "Marc" | <cl assOf [ User]

/1 assert sonething about typedUsers and inferredUsers

}
}

Thetwo variables, i nf erredUser s andt ypedUser s show the application of the| > function. In the
first case, the function's type is inferred from the type of thei nf er r edUser s variable. In the second
case, we supply the type of the elements in the list (and we don't need to explicitly specify the type of
the Li st ). Once you have the instances from the table, you can then use them as any other instance in
your code.

Inalot of cases, though, you will want to insert the data using some underlying persistence mechanism. To
do that, you need to use the | > functions of the table. The | > function expects a function that takes some
type B and returns Resul t . Specs? Spring includes traits with functions that return just the function that
| > expects. For example, you can usethei nsert function from the Hi ber nat eDat aAccess trait.

cl ass Specificati onSpec extends Specification
wi th BeanTabl es wi th Hi bernat eDat aAccess {

"user objects using BeanTables:" in {
val sessionFactory = nake- hi ber nat e- Sessi onFact ory()

"usernane" | "firstNanme" |
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"janm ' "Jan" |
"mar co" It "Marc" | > insert[User] (sessionFactory)

/1 assert something about the users in the DB

}
}

Wewill explore the details of the traits with functions that can be used in the | > function in the table.

HibernateDataAccess

The H ber nat eDat aAccess trait includes functionsi nsert and del et eAl | ; functions that can
be used with the BeanTabl e's| > functions.

We have the insert[T](inplicit sessi onFactory: Sessi onFactory): (T
=> Result) and insert[T, R|(f: T => R)(inplicit sessionFactory:
SessionFactory): (T => Result).Thefirsti nsert returnsafunction that takes an instance
T and performsthe Hibernate saveOr Updat e operation. Thesecondi nsert function takesafunction
that is applied to every instance T before it is inserted. Both functions accept the implicit parameter of
type Sessi onFact ory.

insert[T](implicit sessionFactory: SessionFactory): (T => Result)

Thefirsti nsert requiresonly theSessi onFact or y that will beusedto performthesaveOr Updat e
operation. In atypical Spring Framework application, the Sessi onFact or y isusualy a Spring bean.
Therefore, it can be injected into the specification.

@cont ext Confi gurati on(Array("cl asspat h*:/ META-|I NF/ spri ng/ nodul e- context. xmi "))
cl ass Specificati onSpec extends Specification
wi th BeanTabl es wi th Hi bernat eDat aAccess {

@utowired inplicit var sessionFactory: SessionFactory = _
@\ut owi red var springConponent: SpringConponent = _

"springConmponent must:" in {
"usernane" | "firstName" |
"jann I "Jan" |
"mar co" It "Marc" | > insert[User]

springConponent. findAl I [User].size() nust_== (2)
}
}

insert[T, R](f: T => R)(implicit sessionFactory: SessionFactory):
(T => Result)

The usage of the second i nsert function requires a function that will operate on every instance of
type T from the table (with its properties set) and the Sessi onFact ory. Again, in atypical Spring
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Framework application, the Sessi onFact ory is usually a Spring bean. Therefore, it can be injected
into the specification.

@ont ext Confi gurati on(Array("cl asspat h*:/META- 1 NF/ spri ng/ nodul e-context. xm "))
cl ass Specificati onSpec extends Specification
wi th BeanTabl es wi th Hi bernat eDat aAccess {

@wutowired inplicit var sessionFactory: SessionFactory = _

@\wutowi red var springConponent: SpringConponent = _

"usernane” | "firstNane'
“jannm I "Jan"

"springConponent must:" in {
"
|

"mar co" It "Marc" |

> insert[ User]

spri ngConponent. findAl I [ User].size() nmust_== (2)
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Specs2 Spring

Chapter 5. Improving Specs2 Spring

Building Specs2 Spring from sources

If you are interested in peeking under the hood of Specs2 Spring; if you want to try to implement a new
feature, you'll need to build Specs2 Spring from the sources; you might also want to set up your IDE to
make it easier to write the Scala and Java code.

To build Specs2 Spring from sources, you'll need:
» GPG to and keyset to sign the JARs. Download GPG from http://www.gnupg.org/,
 Paul Phillips's SBT Extras at https://github.com/paul p/sht-extras,

» Clones of https://github.com/janm399/sbt-docbook-plugin and https://github.com/janm399/specs2-
spring

Starting with the most user-friendly approach, install & configure GPG keychain. The details will be
different, depending on your platform, but on UNIX systems, you should be able to run:

$ gpg --list-secret-keys

/ User s/ j anmachacek/ . gnupg/ secri ng. gpg

sec 2048R/ 90A468A9 2012-01-30 [expires: 2016-01-30]

ui d Jan Machacek <jan. machacek@nail . conp
ssb  2048R/ A9ED23D0 2012-01- 30

If you cannot see any keys, you will need to generate akeypair by running gpg - - gen- key. Onwards!
Once you download the SBT Extras shell script, put it somewhere you remember and add it to your PATH.
The common location for Specs2 Spring team at Cake Solutionsisin/ usr/ shar e/ scal a/ sbt . We
also modify the PATH environment variablein/ et ¢/ prof i | e sowe cansimply runsbt .

export PATH=$PATH: / usr/ shar e/ scal a/ sht

Next, clone the two repositories to some directory, say ~/ Sandbox. Then you need to publish both
projects to your local Ivy repository (thisiswhere they are going to be picked up from later on).

~/ Sandbox$ git clone https://github.com jannB99/specs2-spring
~/ Sandbox$ git clone https://github.comjannB99/ sbt-docbook-pl ugin

~/ Sandbox$ cd sbt - docbook- pl ugin
~/ Sandbox/ sbt - docbook- pl ugi n$ sbt publish-1 ocal

~/ Sandbox/ sbt - docbook- pl ugi n$ cd ../specs2-spring
~/ Sandbox/ specs2-spring$ sbt publish-1ocal

And you're ready to go. The "de. under couch"” % "sbt-docbook-plugin® % "O.2-
SNAPSHOT" and " or g. specs2" % "spring" % "0.4" are now available in your loca Ivy
repository; and you can use them in your Maven or SBT projects.
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Contributing to Specs2 Spring

If you are interested in helping out, the first thing to do is to take a look at the currently open issues
at https.//github.com/janm399/specs2-spring/issues and decide which one you'd like to tackle. To start
making changesto the code, you'll need to fork therepository fromj annB899/ specs2- spri ngtoyour
own Github account. The cloneinyour account will giveyou read-write access. Cloneyour repository from
Github to your machine and hack away! All Specs2 Spring authors will be delighted to help you, please
contact us at janm@cakesolutions.net [mailto:janm@cakesolutions.net], anirvanc@cakesol utions.net
[mailto:anirvanc@cakesolutions.net] or markh@cakesolutions.net [mailto:markh@cakesolutions.net].
Follow us on twitter, too--we are @honzam399 [ https://twitter.com/#!/honzam399], @anirvan_c [https./
twitter.com/#!/anirvan_c] and @markglh [https://twitter.com/# /markglh].

When your work is done, send a pull request. We will review your code, sort out any last niggles and then
merge the code into our Specs2 Spring repository. As you gain experience, we will be delighted to add
you as the contributor to the main j annmB99/ specs2- spri ng repository so you don't have to worry
about the merge dances.
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