Until now, we’ve been running our Spring application through the IDE.  This is fine for development, but to construct a container, we do not want the IDE in the way.  To run the Spring application outside of the IDE is simple.
1) Open a command prompt and navigate to our code project, then /target/.
2) Run java –jar java-file-name.jar
You should see the same output as you would through the IDE, with the service running successfully – test this in a browser.
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This is an important step – we have established what is necessary to run the project outside of the container.
Before we move on, we need to consider a problem we’ll encounter.  At the moment, we access our database through localhost – but when we run our service through a Docker container, that won’t be localhost any more.  Docker actually provides an alias for us to access the host machine’s localhost.  We’ll change our properties file to:
spring.datasource.url=jdbc:postgresql://host.docker.internal:5432/universitydata
Though, of course, in a live environment, postgres would almost certainly be running in a Docker container itself.
Test the Docker environment:
docker --version
docker run hello-world
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In the Docker Daemon options, check to enable “experimental features” – on Windows this is necessary to access most images.
[image: ]
Now we need to create a docker file.  In this file, we want to:
1. Use an environment which runs the jdk.
2. Move the code into the container.
3. Ensure that port 8080 of the container is externally accessible.
4. Launch the service through the java command.
So in our target folder, make a file named “Dockerfile” – this name must be exact and must not have an extension, be careful as Windows explorer hides this by default.
Our file should look something like:
FROM openjdk:8-jdk-alpine
VOLUME /tmp
COPY "studentrelationaldb-0.0.1-SNAPSHOT.jar" "RESTStudent.jar"
EXPOSE 8080
CMD ["java", "-jar", "RESTStudent.jar"]






Once done, save the file.  We’ll now build this with:
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There are lots of other options, but for now, -t is the name of our container.  We hopefully see:
[image: ]
Now we can run our named container using:
[image: ]
-d is for “detach” – immediately run in the background.
-p maps a container port to a host port.
The name of the container is specified, appended with :latest – the version.  Docker can track versions.
[image: ]
Because of the detach command, this will echo the container ID (a pseudorandom unique identifier).
We can view the running state of our containers with docker container ls:
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And view their output with docker logs ID
[image: ]


Crucially, our web service should now be running!
[image: ]
Note: our service was versioned when the container was built.  Subsequent changes to the program will not be reflected – for an application like this, we’ll need to re-build the container when we want to run it through Docker.  For interpreted languages especially, we can mount a folder in our file system to the Docker container during the Docker run step using the switch:
-v localpath:containerpath
[bookmark: _GoBack]We can issue a host of other commands to our Docker containers.  These are pretty intuitive, including restart, stop, rm (remove) along with commands to allow you to transfer files, attach to send/receive IO and otherwise manage your containers.
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C:\Users\fad-tbl\Documents\NetBeansProjects\studentrelationaldb\target>docker build -t student-relational-db .
Sending build context to Docker daemon 38.05MB
Step 1/5 : FROM openjdk:8-jdk-alpine
---> e9%9ea51023687
Step 2/5 : VOLUME /tmp
---> Using cache
---> 623dda2d2b4s
Step 3/5 : COPY "studentrelationaldb-0.0.1-SNAPSHOT.jar" "RESTStudent.jar"
---> Using cache
---> 3503bddfd3b1l
Step 4/5 : EXPOSE 8080
---> Using cache
---> 54dle7a5f960
Step 5/5 : CMD ["java", "-jar", "RESTStudent.jar"]
---> Using cache
---> c9a80c2e9049
Successfully built c9a80c2e9049
Successfully tagged student-relational-db:latest
SECURITY WARNING: You are building a Docker image from Windows against a non-Windows Docker host. All files and director
ies added to build context will have ‘-rwxr-xr-x' permissions. It is recommended to double check and reset permissions f
or sensitive files and directories.
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docker run -d -p 8080:8080 student-relational-db:latest
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C:\Users\fad-tbl\Documents\NetBeansProjects\studentrelationaldb\target>docker run -d -p 8080:8080 student-relational-db:latest
9bf5ff386a676e6bleb6f0c7868dc44db2b06061c62b296ad1d0d196320917d5
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C:\Users\fad-tbl\Documents\NetBeansProjects\studentrelationaldb\target>docker container 1ls
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
obf5ff386a67 student-relational-db:latest "java -jar RESTStude.." 8 seconds ago Up 6 seconds 0.0.0.0:8080->8080/tcp  competent_gates
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C:\Users\fad-tb1l\Documents\NetBeansProjects\studentrelationaldb\target>docker logs 9bf5ff386a67
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: Spring Boot :: (v1.5.19.RELEASE)

2019-04-01 16:14:06.356 INFO 1 --- [ main] c.e.s.StudentrelationaldbApplication : Starting StudentrelationaldbApplication v@.0.1-SNAPSHOT on 9bf5ff386a67
with PID 1 (/RESTStudent.jar started by root in /)

2019-04-01 16:14:06.361 INFO 1 --- [ main] c.e.s.StudentrelationaldbApplication : No active profile set, falling back to default profiles: default
2019-04-01 16:14:06.492 INFO 1 --- [ main] ationConfigEmbeddedWebApplicationContext : Refreshing org.springframework.boot.context.embedded.AnnotationConfigEmb
eddedWebApplicationContext@6e5e91e4: startup date [Mon Apr 01 16:14:06 GMT 2019]; root of context hierarchy

2019-04-01 16:14:10.448 INFO 1 --- [ main] trationDelegate$BeanPostProcessorChecker : Bean 'org.springframework.transaction.annotation.ProxyTransactionManagem

entConfiguration' of type [org.springframework.transaction.annotation.ProxyTransactionManagementConfiguration$$EnhancerBySpringCGLIB$$599ad9c6] is not eligible for getti
ng processed by all BeanPostProcessors (for example: not eligible for auto-proxying)

2019-04-01 16:14:11.436 INFO 1 --- [ main] s.b.c.e.t.TomcatEmbeddedServletContainer : Tomcat initialized with port(s): 8080 (http)
2019-04-01 16:14:11.529 INFO 1 --- [ main] o.apache.catalina.core.StandardService : Starting service [Tomcat]

2019-04-01 16:14:11.530 INFO 1 --- [ main] org.apache.catalina.core.StandardEngine : Starting Servlet Engine: Apache Tomcat/8.5.37
2019-04-01 16:14:11.719 INFO 1 --- [ost-startStop-1] o.a.c.c.C.[Tomcat].[localhost].[/] : Initializing Spring embedded WebApplicationContext

2019-04-01 16:14:11.720 INFO 1 --- [ost-startStop-1] o.s.web.context.ContextLoader : Root WebApplicationContext: initialization completed in 5234 ms





image10.png
& > C 00 @ localhost:8080/student

{
"_embedded" : {
"student" : [ {
"name" : "Fred Davies",
"address" : "123 Some Road",
"dob" : "1980-04-05",
"id" 2,
" _links" : {
"self" : {
"href" : "http://localhost:8080/student/2"
s
"student" : {
"href" : "http://localhost:8080/student/2"
s
"course" : {
"href" : "http://localhost:8080/student/2/course"
}
}
1
s
"_links" : {
"self" : {
"href" : "http://localhost:8080/student{?page,size,sort}",
"templated" : true
1,
"profile" : {
"href" : "http://localhost:8080/profile/student”
}
s
"page” : {
"size" : 20,
"totalElements" : 1,
"totalPages" : 1,
"number" : @
}
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2019-03-12 16:28:13.536 INFO 16452 --- [ main] o.s.d.r.w.RepositoryRestHandlerMapping : Mapped "{[/{repository}/search],methods=[OPTIONS],produces=[application/hal+json || application/
json]}" onto public org.springframework.http.HttpEntity<?> org.springframework.data.rest.webmvc.RepositorySearchController.optionsForSearches(org.springframework.data.rest.webmvc.RootResourceInform
ation)

2019-03-12 16:28:13.536 INFO 16452 --- [ main] o.s.d.r.w.RepositoryRestHandlerMapping : Mapped "{[/{repository}/search/{search}],methods=[GET],produces=[application/x-spring-data-compa
ct+json]}" onto public org.springframework.hateoas.ResourceSupport org.springframework.data.rest.webmvc.RepositorySearchController.executeSearchCompact(org.springframework.data.rest.webmvc.RootReso
urceInformation,org.springframework.http.HttpHeaders,org.springframework.util.MultiValueMap<java.lang.String, java.lang.Object>,java.lang.String,java.lang.String,org.springframework.data.rest.webmv
c.support.DefaultedPageable,org.springframework.data.domain.Sort,org.springframework.data.rest.webmvc.PersistentEntityResourceAssembler)

2019-03-12 16:28:13.542 INFO 16452 --- [ main] o.s.d.r.w.BasePathAwareHandlerMapping : Mapped "{[/profile/{repository}],methods=[GET],produces=[application/alps+json || */*]}" onto or
g.springframework.http.HttpEntity<org.springframework.data.rest.webmvc.RootResourceInformation> org.springframework.data.rest.webmvc.alps.AlpsController.descriptor(org.springframework.data.rest.web
mvc.RootResourceInformation)

2019-03-12 16:28:13.551 INFO 16452 --- [ main] o.s.d.r.w.BasePathAwareHandlerMapping : Mapped "{[/profile/{repository}],methods=[OPTIONS],produces=[application/alps+json]}" onto org.s
pringframework.http.HttpEntity<?> org.springframework.data.rest.webmvc.alps.AlpsController.alpsOptions()

2019-03-12 16:28:13.552 INFO 16452 --- [ main] o.s.d.r.w.BasePathAwareHandlerMapping : Mapped "{[/profile],methods=[OPTIONS]}" onto public org.springframework.http.HttpEntity<?> org.s
pringframework.data.rest.webmvc.ProfileController.profileOptions()

2019-03-12 16:28:13.552 INFO 16452 --- [ main] o.s.d.r.w.BasePathAwareHandlerMapping : Mapped "{[/profile],methods=[GET]}" onto org.springframework.http.HttpEntity<org.springframework
.hateoas.ResourceSupport> org.springframework.data.rest.webmvc.ProfileController.listAllFormsOfMetadata()

2019-03-12 16:28:13.553 INFO 16452 --- [ main] o.s.d.r.w.BasePathAwareHandlerMapping : Mapped "{[/profile/{repository}],methods=[GET],produces=[application/schema+json]}" onto public

org.springframework.http.HttpEntity<org.springframework.data.rest.webmvc.json.JsonSchema> org.springframework.data.rest.webmvc.RepositorySchemaController.schema(org.springframework.data.rest.webmvc
.RootResourceInformation)

2019-03-12 16:28:13.790 INFO 16452 --- [ main] o.s.j.e.a.AnnotationMBeanExporter : Registering beans for JIMX exposure on startup

2019-03-12 16:28:13.810 INFO 16452 --- [ main] o.s.c.support.DefaultLifecycleProcessor : Starting beans in phase 2147483647

2019-03-12 16:28:13.811 INFO 16452 --- [ main] d.s.w.p.DocumentationPluginsBootstrapper : Context refreshed

2019-03-12 16:28:13.912 INFO 16452 --- [ main] d.s.w.p.DocumentationPluginsBootstrapper : Found 1 custom documentation plugin(s)

2019-03-12 16:28:14.974 INFO 16452 --- [ main] s.d.s.w.s.ApilListingReferenceScanner : Scanning for api listing references

2019-03-12 16:28:15.330 INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: courseStudentsUsingDELETE_1
2019-03-12 16:28:15.334 INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: courseStudentsUsingGET_1

2019-03-12 16:28:15.434 INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: coursenameCoursenamesUsingDELETE_1
2019-03-12 16:28:15.437 INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: coursenameCoursenamesUsingGET_1
2019-03-12 16:28:15.469 INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: degreetypeDegreetypeUsingDELETE_1
2019-03-12 16:28:15.475 1INFO 16452 --- [ main] .d.s.w.r.o.CachingOperationNameGenerator : Generating unique operation named: degreetypeDegreetypeUsingGET_1
2019-03-12 16:28:15.740 INFO 16452 --- [ main] s.b.c.e.t.TomcatEmbeddedServletContainer : Tomcat started on port(s): 8080 (http)

2019-03-12 16:28:15.758 INFO 16452 --- [ main] c.e.s.StudentrelationaldbApplication : Started StudentrelationaldbApplication in 24.159 seconds (JVM running for 25.489)
2019-03-12 16:28:30.988 INFO 16452 --- [nio-8080-exec-1] o.a.c.c.C.[Tomcat].[localhost].[/] : Initializing Spring FrameworkServlet ‘'dispatcherServlet’

2019-03-12 16:28:30.989 INFO 16452 --- [nio-8080-exec-1] o.s.web.servlet.DispatcherServlet : FrameworkServlet ‘dispatcherServlet': initialization started

2019-03-12 16:28:31.046 INFO 16452 --- [nio-8080-exec-1] o.s.web.servlet.DispatcherServlet : FrameworkServlet ‘dispatcherServlet': initialization completed in 48 ms
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C:\Users\fad-tbl>docker --version
Docker version 18.09.2, build 6247962

C:\Users\fad-tbl>docker run hello-world

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

1b930d010525: Pull complete

Digest: sha256:2557e3c@7ed1e3826e389462d03ed9435861744621577a99efb77324bofe535
Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.
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C:\Users\fad-tbl\Documents\NetBeansProjects\studentrelationaldb\target>docker build -t student-relational-db .




