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The following is intended to outline our general product direction. It is intended  

for information purposes only, and may not be incorporated into any contract.  

It is not a commitment to deliver any material, code, or functionality, and should 

not be relied upon in making purchasing decisions. The development, release, 

and timing of any features or functionality described for Oracleôs products 

remains at the sole discretion of Oracle. 

 

 



ÁWeb Application Architecture 

ÁJavaScript and Node.js on the JVM 

ÁProject Avatar ï Advanced JavaScript Services 

ÁAvatar Client Framework 

ÁSummary 

Agenda 



Evolution of Web Application Architecture 
A Java EE Perspective 
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Java EE / JVM 

ÁRequest / Response 

ÁMulti-Page Application 

Browser 

HTTP 



Evolution of Web Application Architecture 
A Java EE Perspective 
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Java EE / JVM 

ÁMulti-Page Application 

ÁIn-page updates (AJAX) 

Browser 

HTTP 
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JavaScript 



Modern Web Application Architecture 
A Java EE Perspective 
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Java EE / JVM 

ÁSingle-Page Application 

ÁView/Controller in browser 

ÁModel on client and/or server 

REST/SSE/WebSocket 

Browser 

JavaScript 
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The Rise of JavaScript 

http://redmonk.com/sogrady/2014/06/13/language-rankings-6-14/ 



Java EE 7 ï The Latest in Enterprise Java 
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Java EE 7 

ÁBatch 

ÁConcurrency 

ÁSimplified JMS 

 

ÁMore annotated POJOs 

ÁLess boilerplate code 

ÁCohesive integrated  

platform 

ÁWebSockets 

ÁJSON  

ÁServlet 3.1 NIO 

ÁREST 



Node.js 

ÁPlatform built on Chromeôs JavaScript runtime V8 for easily building 

fast, scalable network applications (Ryan Dahl , 2009) 

ïperfect for DIRTy(Data Intensive Real-Time) apps 

ÁUses event-driven non-blocking I/O model 

ïThe async programming model is harder to develop to, but it allows 

scalability and high levels of concurrency 

ÁMelting pot community 

ïJava, .NET, Browser, PHP, etc é 

ïVery successful, second-most-watched project on GitHub with 60,000+ 

modules 

http://www.nodejs.org 



Node.js Programming Model 

ÁSingle threaded Event-loop 

ïCallback model 

ïNon-blocking I/O calls 

ïHeavily parallelized 

ÁMulti-threading is hard 

ïThousands of concurrent 

connections 

ïDeal with deadlocks and 

race conditions 

ÁBlocking on I/O is bad 

Minimal Web Server Example : 



Node.js Event Loop 

Single-Threaded 

Event Loop 

Resource- 

Intensive 

Operations 

Network 

File System 

Network 

Compute 

Client 

Requests 

(Http) 



http://bijoor.me/2013/06/09/java-ee-threads-vs-node-js-which-is-better-for-concurrent-data-processing-operations/ 

Ressource Utilization: sync vs. async I/O 

ÁNode.js, Vert.x are based on an async programming model 

ÁJava EE introduces many new async API 

- Servlet, EJB, JAX-RS, Concurrency for Java EE, ... 



Evolution of Web Application Architecture 
Mobile-enabling existing services 

N
o

d
e

.js
 

ÁProject-based end-to-end JavaScript 

ÁRapid prototyping & API layer 

ÁLeverage backend resources 

- Aggregate & transform content 

- Return JSON to browser 

REST/SSE/WebSocket 

Browser 

JavaScript 
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Java EE / JVM Server Client 



Evolution of Web Application Architecture 
Mobile-enabling existing services 

What if we could run Node.js 

alongside Java EE in 

the same JVM? 
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Java EE / JVM 

REST/SSE/WebSocket 

Browser 

JavaScript 
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Server Client 



ÁECMAScript 5.1 compliant 

ÁBundled with JDK 8 

ïReplaces Rhino 

in earlier JVMs 

ïFaster (2x ï 10x) 

ÁNew command-line tool jjs  to run JavaScript 

ÁSeamless Java ăĄ JavaScript interoperability 

JavaScript on the JVM 

Project Nashorn 

http://download.java.net/jdk8/docs/technotes/guides/scripting/nashorn/index.html 



Avatar.js 

ÁPlatform for server side JavaScript applications 

ÁRequires Nashorn (JDK 8) 

Á95% Node.js compatibility 

ïUse popular packages (Express, async, commander, etc) 

ïUses same portability libraries as Node.js 

ÁJava bindings for libuv and http-parser 

ïLimitation: No Chrome v8 native APIs 

ÁAvatar.js Advantages 

ïLeverage JVM, Java frameworks and libraries, Security manager 

Node.js on the JVM 



Avatar.js = Node.js + Java 

ÁNode.js Programming Model 

ïCode in JavaScript 

ïSingle event loop / thread 

ïRequire (import) Node modules 

ÁInvoke Java code 

ïJava types and libraries 

ïnew java.lang.Thread(); 

ïnew com.mydom.MyObj() 

 

Leverage Java, including Threads 

Java 

JavaScript 

java.lang.Thread 

java.util.SortedSet 

java.math.BigInteger 

Node App 

JVM Process 

com.mydom.MyObj 

ǊŜǉǳƛǊŜ όΨŜȄǇǊŜǎǎΩύ 



 

Pictures web app with Node.js and Avatar.js 

Demo 



ÁNode.js compatible open-source framework by RedHat 

ïcompatibility achieved by implementing process.binding(C/C++ 

dependencies in newer Node.js code) in Java 

ÁComponents 

ïDynJS: JavaScript runtime (for now slower than Nashorn) 

ïNetty: asynchronous event-driven network application framework 

ïVert.x 

ÁNo distribution available yet 

ÁSimilar to avatar.js 

http://nodyn.io 

Nodyn 



ÁSimilar in spirit to Servlets, but focused on REST, WebSocket, Server 

Sent Event (SSE) endpoints 

ÁUse familiar Node.js event-driven programming model and modules 

ÁLayers on Avatar.js NodeJS-compatible runtime 

ÁAdds integrated enterprise features 

 

 

A Server Side JavaScript Services Framework 

Project Avatar ï the Backend  



Avatar Architecture - Server 
Server side 

Server Database 

Data 

Notification 

JDK 8 / Nashorn 

Avatar Runtime 

Node Modules 

Avatar Modules 

Server Runtime (Java EE) 

Application 

Services 

= Java framework 

= JavaScript framework 

= Application code 

Avatar.js 



Project Avatar ï Backend Features 

ÁOut-of-the-box support for REST, WebSocket, SSE communications 

ÁMulti-threading, lightweight message passing, shared state 

ÁHTTP listener / load-balancer is managed by framework (unlike Node) 

ÁModel Store ï Object Relational Mapping 

ÁDataProvider API 

ï Simple key-value based collection abstraction 

ï FileDataProvider, JPADataProvider, NoSqlDataProvider 

ÁMessaging integration with JMS on Java EE container 

ï Through configuration of SSE- and WebSocket communication types 

 

Leveraging the JVM and Java EE in the Node.js programming model 



WebSocket Service Example 

// Load avatar module 

var avatar = require(óorg/glassfish/avatarô);  

 

// Register service instance 

avatar.registerSocketService( 

    {url:  ówebsocket/chatô},   

    function() {  

     this.data = {transcript : óô}; 

 

     this.onMessage = function (peer, message) { 

         this.data.transcript += message; 

         this.data.transcript += ó\nô; 

         peer.getContext().sendAll(this.data); 

     }; 

   }); 

 

 



With JMS integration 

WebSocket Service Example 

// Load avatar module 

var avatar = require(óorg/glassfish/avatarô);  

 

// Register service instance 

avatar.registerSocketService({ 

    url: "/websockets/jmschat/{chatroom}", 

    jms: { 

        connectionFactoryName: "jms/AvatarConnectionFactory", 

        destinationName: "jms/AvatarTopic", 

        messageSelector: "chatroom='#{this.chatroom}'", 

        messageProperties: { 

            chatroom: "#{this.chatroom}" 

        } 

    } 

}, 

function() { this.onMessage(peer, message) { é }}; 

 



Avatar Services Scalability 
Multi-core, state sharing, data storage 

Java 

JVM Process 

HTTP Load Balancer 

JavaScript 
Services Services Services Services 

shared state 

Database 

Data 

Notification 

JSON JSON JSON JSON 



Shared State 

ÁTwo Models 

ïMessageBus 

ÁPublish/subscribe message passing 

ï Shared State 

ÁSimple map API 

ÁApplication-scoped instance 

ÁSession-scoped instance 

ïNamed 

ï Leased, with configurable timeout 

ÁProvide required serialization, concurrency, and caching  

 

 

Lightweight inter-thread communication 


