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Pacemaker Cloud



Scope
• Refactor the pacemaker 

application as a cloud hosted 
service exposing a REST API 

• Use the Play Framework to 
provide sufficient (but not too 
much) abstraction layers 

• Use the Heroku cloud hosting 
service to deploy the 
application 

• Attempt to keep the much of 
the model and service 
implementations from the 
console version intact. 

• Keep the app ‘Reactive’



Reactive Application



Typesafe Stack









Lab 08 - Pacemaker 2 (Play)

• Install Play 

• User Model 

• Parsers 

• Controllers 

• Routes 

• Testing 

• Deploy to Heroku 

• Database on Heroku 

• Database Evolutions



Install Play (1)

• Download and 
install the latest 
version of the Play 
Framework 
(currently 2.2.1) 

http://www.playframework.com 

• This will involve 
simply unzipping 
the archive, and 
placing the 
unzipped folder on 
the path.



Install Play (2)



Install Play (3)



Pacemaker 1 User model

(removed 
activity for 
the 
moment)

public class User 	
{	
  static Long   counter = 0l;	
   	
  public Long   id;	
  public String firstName;	
  public String lastName;	
  public String email;	
  public String password;	
 	
  public User()	
  {	
  }	
  	
  public User(String firstName, String lastName, String email, String password)	
  {	
    this.id        = counter++;	
    this.firstName = firstName;	
    this.lastName  = lastName;	
    this.email     = email;	
    this.password  = password;	
  }	
 }	
 // equals, toString, hashCode	
}



Pacemaker 2 User Model

• Uses JPA annotations 
to manage 

• DB Table generation 

• ID management 

• Relationships to 
other Models (not 
included yet)

@Entity	
@Table(name="my_user")	
public class User extends Model	
{	
  @Id	
  @GeneratedValue	
  public Long   id;	
  public String firstname;	
  public String lastname;	
  public String email;	
  public String password;	
      	
  public User()	
  {	
  }	
  	
  public User(String firstname, String lastname, String email, String password)	
  {	
    this.firstname = firstname;	
    this.lastname  = lastname;	
    this.email     = email;	
    this.password  = password;	
  }	
//  same equals, toString, hashCode	
}	



Pacemaker 2 User Model

• Equip User class with 
simple database search 
and management methods 

• All ‘static’ metods

public class User extends Model	
{	
  //…	
  public static User findByEmail(String email)	
  {	
    return  User.find.where().eq("email", email).findUnique();	
  }	
  	
  public static User findById(Long id)	
  {	
    return find.where().eq("id", id).findUnique();	
  }	
  	
  public static List<User> findAll()	
  {	
    return find.all();	
  }	
  	
  public static void deleteAll()	
  {	
    for (User user: User.findAll())	
    {	
      user.delete();	
    }	
  } 	
!
  public static Model.Finder<String, User> find 	
    = new Model.Finder<String, User>(String.class, User.class);	
}



Parsers

• Carry over 
general 
approach 
from 
pacemaker 1

public class JsonParser	
{	
  private static JSONSerializer  userSerializer = new JSONSerializer();	
!
  public static User renderUser(String json)	
  {	
    return new JSONDeserializer<User>().deserialize(json, User.class); 	
  }	
  	
  public static String renderUser(Object obj)	
  {	
    return userSerializer.serialize(obj);	
  }	
}

Specialise 
serialisation for 

JSON

transform the 
model into 

various formats



Pacemaker 1 - 
PacemakerAPI

• Responsible for : 

• maintaining data 
structures 

• exposing core features 
to clients

public class PacemakerAPI	
{	
  private Map<Long,   User>   userIndex       = new HashMap<>();	
  private Map<String, User>   emailIndex      = new HashMap<>();	
  private Map<Long, Activity> activitiesIndex = new HashMap<>();	
      	
  private Serializer serializer;	
  	
  public PacemakerAPI(Serializer serializer)	
  {	
    this.serializer = serializer;	
  }	
  	
  @SuppressWarnings("unchecked")	
  public void load() throws Exception	
  {	
    serializer.read();	
    activitiesIndex = (Map<Long, Activity>) serializer.pop();	
    emailIndex      = (Map<String, User>)   serializer.pop();	
    userIndex       = (Map<Long, User>)     serializer.pop();	
  }	
  	
  public void store() throws Exception	
  {	
    serializer.push(userIndex);	
    serializer.push(emailIndex);	
    serializer.push(activitiesIndex);	
    serializer.write(); 	
  }	
  	
  public Collection<User> getUsers ()	
  {	
    return userIndex.values();	
  }	
  	
  public  void deleteUsers() 	
  {	
    userIndex.clear();	
    emailIndex.clear();	
  }	
  	
  public User createUser(String firstName, String lastName, String 
email, String password) 	
  {	
    User user = new User (firstName, lastName, email, password);	
    userIndex.put(user.id, user);	
    emailIndex.put(email, user);	
    return user;	
  }	
  	

Implement the 
core application 

features as 
represented by the 

Model. 



Pacemaker 2 - 
PacemakerAPI

• Data structures 
now in 
Database, so 
responsibilities 
simplified 

• Logic very 
similar to 
pacemaker 1

public class PacemakerAPI extends Controller	
{  	
  public static Result users()	
  {	
    List<User> users = User.findAll();	
    return ok(renderUser(users));	
  }	
!
  public static Result user(Long id)	
  {	
    User user = User.findById(id);  	
    return user==null? notFound() : ok(renderUser(user)); 	
  }	
  	
  public static Result createUser()	
  {	
    User user = renderUser(request().body().asJson().toString());	
    user.save();	
    return ok(renderUser(user));	
  }	
  	
  public static Result deleteUser(Long id)	
  {	
    Result result = notFound();	
    User user = User.findById(id);	
    if (user != null)	
    {	
      user.delete();	
      result = ok();	
    }	
    return result;	
  }	
  	
  public static Result deleteAllUsers()	
  {	
    User.deleteAll();	
    return ok();	
  }	
  //…	
}



public class PacemakerAPI extends Controller	
{  	
  public static Result users()	
  {	
    List<User> users = User.findAll();	
    return ok(renderUser(users));	
  }	!
  public static Result user(Long id)	
  {	
    User user = User.findById(id);  	
    return user==null? notFound() : ok(renderUser(user)); 	
  }	
  	
  public static Result createUser()	
  {	
    User user = renderUser(request().body().asJson().toString());	
    user.save();	
    return ok(renderUser(user));	
  }	
  	
  public static Result deleteUser(Long id)	
  {	
    Result result = notFound();	
    User user = User.findById(id);	
    if (user != null)	
    {	
      user.delete();	
      result = ok();	
    }	
    return result;	
  }	
  	
  public static Result deleteAllUsers()	
  {	
    User.deleteAll();	
    return ok();	
  }	!!!
  //…	
}

@Entity	
@Table(name="my_user")	
public class User extends Model	
{	
  @Id	
  @GeneratedValue	
  public Long   id;	
  public String firstname;	
  public String lastname;	
  public String email;	
  public String password;	
      	
  public User()	
  {	
  }	
  	
  public User(String firstname, String lastname, 	
              String email,     String password)	
  {	
    this.firstname = firstname;	
    this.lastname  = lastname;	
    this.email     = email;	
    this.password  = password;	
  }	
//  same equals, toString, hashCode	
}	

public class JsonParser	
{	
  private static JSONSerializer  userSerializer = new JSONSerializer();	!
  public static User renderUser(String json)	
  {	
    return new JSONDeserializer<User>().deserialize(json, User.class); 	
  }	
  	
  public static String renderUser(Object obj)	
  {	
    return userSerializer.serialize(obj);	
  }	
}



NO MORE CODE ! 
(for this version)



Routes

• Defines HTTP routes that will be published by this app. 

• Route matches http verb + url -> controller.method 

• Any browser (or application that can ‘speak’ http) can access 
the application services through these routes.

GET     /                                     controllers.Application.index()	
!
GET     /api/users                            controllers.PacemakerAPI.users()	
DELETE  /api/users                            controllers.PacemakerAPI.deleteAllUsers()	
POST    /api/users                            controllers.PacemakerAPI.createUser()	
!
GET    /api/users/:id                         controllers.PacemakerAPI.user(id: Long)	
DELETE /api/users/:id                         controllers.PacemakerAPI.deleteUser(id: Long)	
PUT    /api/users/:id                         controllers.PacemakerAPI.updateUser(id: Long)



GET     /                                     controllers.Application.index()

public class Application extends Controller	
{	
  public static Result index()	
  {	
    return ok(index.render("Your new application is ready."));	
  }	
}



GET     /api/users                            controllers.PacemakerAPI.users()

public class PacemakerAPI extends Controller	
{  	
  public static Result  users()	
  {	
    List<User> users = User.findAll();	
    return ok(renderUser(users));	
  }	
…	
}



GET    /api/users/:id                         controllers.PacemakerAPI.user(id: Long)

public class PacemakerAPI extends Controller	
{  	
  public static Result user(Long id)	
  {	
    User user = User.findById(id);  	
    return user==null? notFound() : ok(renderUser(user)); 	
  }	
…	
}



POST    /api/users                            controllers.PacemakerAPI.createUser()
public class PacemakerAPI extends Controller	
{  	
  public static Result createUser()	
  {	
    User user = renderUser(request().body().asJson().toString());	
    user.save();	
    return ok(renderUser(user));	
  }	
…	
}

‘Postman’ 
Chrome 

extension



GET    /api/users/:id                         controllers.PacemakerAPI.user(id: Long)

public class PacemakerAPI extends Controller	
{  	
  public static Result user(Long id)	
  {	
    User user = User.findById(id);  	
    return user==null? notFound() : ok(renderUser(user)); 	
  }	
…	
}

‘Postman’ 
Chrome 

extension



Browse Database

• h2 database browser 

• Be able to browse tables dynamically



Deployment
Change Database 

Connection Strings 

!

Commit application to 
(local) git repository 

!

Push to heroku 

Test using generated 
heroku hosted public url



Browse Database on Heroku



Database Evolutions

• Every time to make a change 
to the model, the database 
must be ‘evolved’ 

• This is done via play 
generated evolution scripts 

• These scripts must be run 
before application starts. 

• Multiple dialects of SQL - 
Fun and Games!  (see lab 
exercises)



Except where otherwise noted, this content is 
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Attribution-NonCommercial 3.0 License. 
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creativecommons.org/licenses/by-nc/3.0/


