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A Quick Survey
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What languages do you use?

Java JavaScript C/C++ Ruby Python PHP Perl Go Erlang Haskell R
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Chris Bailey
STSM, IBM Runtime Monitoring and Diagnostics Architect

-14 years working with Java and JVM technologies
-1  year working with Node.js and V8
-6 months working with Ruby and Python

Recent work focus:
-Java monitoring, diagnostics and troubleshooting
-Java integration into the cloud
-JavaScript monitoring, diagnostics and troubleshooting

My contact information:
-baileyc@uk.ibm.com
-http://www.linkedin.com/in/chrisbaileyibm
-http://www.slideshare.net/cnbailey/
-@Chris__Bailey

Introduction to the Speakers

mailto:baileyc@uk.ibm.com
http://www.linkedin.com/in/chrisbaileyibm
http://www.slideshare.net/cnbailey/
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Language Adoption
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GitHub Adoption: Java
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modulecounts.com
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StackOverflow User Survey
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Ratings based on the number of skilled engineers, courses and third party vendors.

Tiobe Community Programming Index
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Relationship between IBM, Oracle and OpenJDKs
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IBM SDK for Java in WAS 8.5.5

•WAS 8.5.5.4 outperforms WL 12.1.3 by 32% on 
per core basis and retains Industry leadership 
on  SPECjEnterprise 2010 Benchmark 
results published on latest Intel Haswell EP 
Processors

•WAS leads on per Processor performance as 
well beating WL 12.1.3 on the latest Intel 
Haswell EP processors as per results published 
on SPEC
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Offline memory monitoring capability for:

● Garbage Collection (GC)

● Operating System memory usage

Provides ability to:

● Monitor process and system memory usage

● Identify application memory usage and leaks

● Analyse and tune GC performance

Visualization provided via Eclipse Client UI

● Available from Eclipse Marketplace

● Available from IBM Support Assistant

Headless/batch mode

● Run automated analysis

GCMV

http://marketplace.eclipse.org/content/ibm-monitoring-and-diagnostic-tools-health-center
http://www-01.ibm.com/software/support/isa/
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Eclipse UI for performance monitoring

● Available from Eclipse Marketplace

● Available from Liberty Repository

● Available from IBM Support Assistant

Provides insight into Operating System

● Environment, CPU, Memory

Provides insight into Runtimes:

● GC, Class loading, Memory usage, Threads

Provides insight into Runtime view of application:

● Method profiling, Allocation profiling, Lock profiling

Provides diagnostic control

● Dump request, trace control, profiling control

Provides API to create custom tools

● Full JavaDoc in Knowledge Centre

Health Center

http://marketplace.eclipse.org/content/ibm-monitoring-and-diagnostic-tools-health-center
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GUI based, cross platform, dump debugger

Provides ability to:

● Analyse crash dumps for root cause

● View field and values store in objects

● Understand the state of your application

Visualization provided via Eclipse Client UI

● Available from Eclipse Marketplace

● Available from IBM Support Assistant

Supports analysis of dumps created on:

● AIX, Linux, Windows or z/OS

Provides local or remote analysis using server/client

IDDE

http://marketplace.eclipse.org/content/ibm-monitoring-and-diagnostic-tools-interactive-diagnostic-data-explorer-idde
http://www-01.ibm.com/software/support/isa/
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Memory Analyzer

Application Memory Analysis Capability

● Analyses dump files

Provides ability to:

● Identify application memory leaks

● Optimize memory usage

Visualization provided via Eclipse Client UI

● Available from Eclipse Marketplace

● Available from IBM Support Assistant

Vizualization provided by Web UI

● Available in IBM Support Assistant

Headless/batch mode

● Run automated analysis

http://marketplace.eclipse.org/content/ibm-monitoring-and-diagnostic-tools-health-center
http://www-01.ibm.com/software/support/isa/
http://www-01.ibm.com/software/support/isa/teamserver.html
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Many Languages exist on the JVM

Incremental improvements to the JVM support this:

– Java 7 and JSR292 (invokeDynamic)

• new bytecode that executes a given method directly

• provides the ability at runtime to rewire what method that is.

• decouples method lookup and method dispatch

– Enables JIT optimizations to handle dynamic types

Other Languages on the JVM
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Rhino was bundled in JDK6
– Based on the Mozilla Rhino engine

– Allowed JavaScript to be embedded in Java

– Allowed JavaScript to call out to Java

– Provided jrunscript command line utility

Nashorn replaces JavaScript in JDK8
– Supports full ECMAScript 5.1 specification

– Exploits invokedynamic for 2x to 10x better performance than 
Rhino

– Provides jjs command line utility

●Avatar.js builds on Nashorn to provide Node.js support
● Allow Node.js applications to run on the JVM

Case Study: JavaScript
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Rhino was bundled in JDK6ScriptEngineManager scriptEngineManager = new ScriptEngineManager();

ScriptEngine nashorn = scriptEngineManager.getEngineByName("nashorn");

int sendVal = 7;

nashorn.put("sendVal", sendVal);

nashorn.eval(" "+

"var Thread = Java.type(\"java.lang.Thread\"); "+

"var MyThread = Java.extend(Thread, { "+

" run: function() {  "+

" print(\"Run in separate thread\"); "+

" } "+

"}); "+

"var th = new MyThread(); "+

"th.start(); "+

"th.join(); "+

"var resultVal = sendVal + 3;");

System.out.println(nashorn.get("resultVal");

Case Study: JavaScript
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Single Threaded Event based JavaScript framework
–Uses non-blocking asynchronous I/O

Wraps the Chrome V8 JavaScript engine with I/O interfaces

–Libuv provides interaction with OS/system

Designed to build scalable network applications
–Suited for real time delivery of data to distributed client

Available on a growing set of platforms
-Windows, Linux x86, Linux ARM, Mac OS, Solaris
-Linux POWER, zLinux, AIX

libuvV8

Node Bindings

Node Standard Library

C

JavaScript

Server Side JavaScript: Node.js
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Support for Node.js on 
Nashorn

Binary builds available from 
Maven
–Avatar-js.jar
–Avatar-js library (64bit)

Number of common NPM 
modules are supported

NPM required to 
dependencies

Issues for native NPMs
– No native V8 APIs From https://avatar-js.java.net/

Case Study: JavaScript and Avatar.js
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Running Octane r33
– The “SpecJVM98” of the JavaScript world

– Actually a JavaScript benchmark rather than a Node.js 
benchmark

– So more comparing Nashorn to V8

 Run on a 8 CPU Windows using:

– Node.js v0.10.31

– HotSpot 8u20

 Settings are “out of the box” with no attempt to tune

Case Study: Avatar.js vs Node.js
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Avatar.js

●Duration: 1m 56s

●Peak memory: 2830MB

Case Study: Octane Benchmark
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Node.js

●Duration: 24s

●Peak memory: 268MB

Case Study: Octane Benchmark



32

Avatar.js

●Duration: 1m 56s

●Peak memory: 2830MB

Node.js

●Duration: 24s

●Peak memory: 268MB

Node.js is 4.8x faster

Avatar.js is >10x bigger

Case Study: Octane Benchmark
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Avatar.js peak is:
– 920MB / 1.85GB

Node.js peak is:
– 200MB / 220MB

 Extra 700+MB of Object Heap

 Extra 1GB of non-Object Heap

Case Study: Garbage Collection



34

Interpretation of JavaScript at the Java layer means stacks are 
large and anonymous

Case Study: Avatar.js Stack Traces
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Nashorn and Avatar.js

Nashorn JavaScript engine delivered in JDK8

–Utilizes new JVM level features 

for performance

Avatar.js provides Node.js support on Nashorn

Results of “Octane” JavaScript benchmark*:

–Node.js is 4.8x faster

–Avatar.js is >10x larger

* Using Java 8 pre-u40

Feb 12th, 2015: Avatar is “put on hold”
https://blogs.oracle.com/theaquarium/entry/project_avatar_update

https://blogs.oracle.com/theaquarium/entry/project_avatar_update
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Ruby programming language on the JVM
– High performance

– Real threading

– Vast array of libraries

– Platform independent

 Ruby 2.2 API compatible

 Homepage: http://www.jruby.org/

 Download: http://www.jruby.org/download

Case Study: JRuby

http://www.jruby.org/
http://www.jruby.org/download
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Case Study: JRuby

Source: http://benchmarksgame.alioth.debian.org/
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Case Study: JRuby

Source: http://benchmarksgame.alioth.debian.org/
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The Ecosystem is Polyglot

Hardware Platforms

Language 
Developers

Runtime Stacks

Cloud Providers

Service Providers

Want to ensure quality implementations of language runtimes on their HW 
platforms and drive innovation to exploit hardware

Want high performance infrastructure but lack expertise.  Lack a common point of 
investment for runtime acceleration on all platforms

Want hardware platform benefits to showcase their stack regardless of the 
language runtime engine

Need a premium deployment platform where the language runtime showcases 
their density, performance, scaling and reliability

Leverage the platform capabilities to accelerate computation and communication 
regardless of language runtime
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Bluemix is Polyglot
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Cloud Foundry Foundation

Founding member & Platinum Sponsor

IBM is working in Open Technologies

Docker Community

Working with Docker on defining an 
open engagement model

OpenStack Foundation

Founding member & Platinum Sponsor

Node.js Foundation

Founding member & Platinum Sponsor
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Node.js Foundation
– Founding Member and Platinum Sponsor

– Alongside Joyent, Linux Foundation, Microsoft, PayPal and Fidelity

IBM SDK for Node.js v1.2
– Open source ports of Google V8 JavaScript engine

• Support for POWER and zLinux

– Runtimes available for all platforms to provide consistency

• AIX, Linux (Intel, POWER, System z, Windows, Mac OS X)

– http://www.ibm.com/developerworks/web/nodesdk/

● IBM Monitoring and Diagnostics Tools

– Live monitoring: Health Center

– GC log analysis: GCMV

– Dump analysis: IDDE

IBM SDK for Node.js

http://www.ibm.com/developerworks/web/nodesdk/
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Questions?
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Today's Sessions

Monday March 23rd

11:00 – 12:00 Introduction to the IBM Monitoring and Diagnostic Tools for 
Java and JavaScript

Wilberforce Ian Partridge

13:30 – 14:30 Virtualization Aware JVM

Wilberforce Tim Ellison

14:40 – 15:40 Java vs JavaScript for Enterprise Web Applications

Wilberforce Chris Bailey

16:00 – 17:00 What's new in IBM Java 8 SE?

Wilberforce Tim Ellison
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ibm.biz/wug15feedback

http://ibm.biz/wug15feedback
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