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NetBeans Founder – 20 years ago

NetBeans Initial Architect – up to 2001

Practical API Design book – published 2008

Java/JavaScript/co. Interop – 2012 - now

Oracle Labs: Graal/Truffle – 2015 - now5
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Program Agenda
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Short & mostly incorrect history

What is a JIT compiler?

Why write JIT compiler in Java?

Inevitable polyglot destiny
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It all begins in MatFyz

 MatFyz 1992-1998 & Xelfi 1995-1997

 NetBeans & Roman Staněk

 IDE vs. Platform

 Sun Microsystems 1999

 Open Source – May 2000 

 Oracle 2010

 JDeveloper & OSGi
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Safe Harbor Statement

The preceding and 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 Oracle’s products remains at the sole discretion of 
Oracle.
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http://chrisseaton.com/rubytruffle/jokerconf17/

http://chrisseaton.com/rubytruffle/jokerconf17/
http://chrisseaton.com/rubytruffle/jokerconf17/
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https://www.youtube.com/watch?v=Hqw57GJSrac

https://www.youtube.com/watch?v=Hqw57GJSrac
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https://www.youtube.com/watch?v=Hqw57GJSrac

https://www.youtube.com/watch?v=Hqw57GJSrac
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$ git clone https://github.com/oracle/graal.git --branch vm-20.0.0

$ cd graal/compiler
$ mx --java-home=$JAVA_HOME build

$ git clone https://github.com/graalvm/mx.git
$ (cd mx; git checkout 5.252.3)
$ export PATH=`pwd`/mx:$PATH

$ export JAVA_HOME=/bin/jdk-11.0.5/
$ export PATH=$JAVA_HOME/bin:$PATH
$ java -version
java version "11.0.5" 2019-10-15 LTS

Setting up Graal
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$ cd graal/compiler
$ mx --java-home=$JAVA_HOME netbeansinit
$ netbeans –open src/org.graalvm.*

$ unzip netbeans-11.3-bin.zip
$ export PATH=`pwd`/netbeans/bin:$PATH

Setting up IDE
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Demo
Graal Sources in NetBeans
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$ javac Demo.java
$ java -XX:+PrintCompilation -XX:CompileOnly=Demo::workload -cp . Demo
...
     78    1       3       Demo::workload (4 bytes)
     78    2       1       Demo::workload (4 bytes)
     78    1       3       Demo::workload (4 bytes)   made not entrant
...
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$ cd graal/compiler
$ mx build && mx unittest GraalAPITest
Updating/creating ./mxbuild/linux-amd64/graaljdks/jdk11-cmp
$ /mxbuild/linux-amd64/graaljdks/jdk11-cmp/bin/java \
  -XX:+UnlockExperimentalVMOptions -XX:+EnableJVMCI \
  -XX:+UseJVMCICompiler -XX:-TieredCompilation  -XX:+PrintCompilation 
  -XX:CompileOnly=Demo::workload \
  -agentlib:jdwp=transport=dt_socket,server=y,address=8000,suspend=y \
  -cp . Demo
...
  8642   17             Demo::workload (4 bytes)
...
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The JVM compiler interface



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |

$ cd graal/compiler
$ mx build && mx unittest GraalAPITest
Updating/creating ./mxbuild/linux-amd64/graaljdks/jdk11-cmp
$ /mxbuild/linux-amd64/graaljdks/jdk11-cmp/bin/java \
  -XX:+UnlockExperimentalVMOptions -XX:+EnableJVMCI \
  -XX:+UseJVMCICompiler -XX:-TieredCompilation  -XX:+PrintCompilation 
  -XX:CompileOnly=Demo::workload \
  -agentlib:jdwp=transport=dt_socket,server=y,address=8000,suspend=y \
  -cp . Demo
…
Going to compile workload
  8642   17             Demo::workload (4 bytes)
...
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The Graal graph
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getX()

+

getY()

getX() + getY()
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$ cd graal/compiler
$ idealgraphvisualizer –open . # right click & open project

$ unzip /Downloads/idealgraphvisualizer-20.0.0-all.zip
$ export PATH=`pwd`/idealgraphvisualizer/bin:$PATH

Setting IGV
https://www.oracle.com/downloads/graalvm-downloads.html

https://www.oracle.com/downloads/graalvm-downloads.html
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$ ./mxbuild/linux-amd64/graaljdks/jdk11-cmp/bin/java \
  -XX:+UnlockExperimentalVMOptions \
  -XX:+UseJVMCICompiler -XX:-TieredCompilation \  
  -XX:CompileOnly=Demo::workload \
  -Dgraal.Dump=:1 -Dgraal.PrintGraph=Network \
  -cp . Demo
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From bytecode to machine code
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Bytecode in…
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The bytecode parser…
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Emitting assembly…
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Machine code out…
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$ ./mxbuild/linux-amd64/graaljdks/jdk11-cmp/bin/java \
  -XX:+UnlockExperimentalVMOptions \
  -XX:+UnlockDiagnosticVMOptions \
  -XX:+UseJVMCICompiler -XX:-TieredCompilation \  
  -XX:CompileOnly=Demo::workload -XX:+PrintAssembly \
  -cp . Demo
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Optimisations
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Canonicalisation



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |

Global value numbering
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Lock coarsening
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A final tier compiler
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http://cr.openjdk.java.net/~jrose/metropolis/Metropolis-Proposal.html

http://cr.openjdk.java.net/~jrose/metropolis/Metropolis-Proposal.html
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Your own specific optimisations
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Ahead of time compilation



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |



Copyright © 2017, Oracle and/or its affiliates. All rights reserved.  |

Truffle
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Summary
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Safe Harbor Statement

The preceding is intended to provide some insight into a line of research in Oracle Labs. 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. Oracle reserves the right to 
alter its development plans and practices at any time, and the development, release, and 
timing of any features or functionality described in connection with any Oracle product or 
service remains at the sole discretion of Oracle.  Any views expressed in this presentation 
are my own and do not necessarily reflect the views of Oracle.
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