Download and Set Up (Cooperative Runtime)

HJlib provides support for multiple runtimes. In this article, we will discuss how to set up the JDK11 compatible cooperative runtime.
Instructions on the download and set up of the thread-blocking runtime is available in another article.

Here are the steps for running HJlib on Java 11 using an IDE:

Step 1: Java 11 Installation

You will also need a Java 11 installation on your machine and have your JAVA_HOME and PATH point to the new installation. Java 11 can
be downloaded and installed from the Oracle website.

For e.g., | have the following on my Mac machine's .bash_profile:
JAVA1l_HOME-=/Library/Java/JavaVirtualMachines/jdk11.0.13.jdk/Contents/Home

export JAVA_HOME=${JAVA11_HOME}
export PATH=$JAVA_HOME/bin:$PATH

On Windows the environment variables have to be set up differently, refer to this stackoverflow guestion to see how it can be done.

Step 2: HJlib JAR File

Download the JDK11 compatible HJlib jar file and save it to a local directory.

Step 3: IDE like IntelliJ or Eclipse

HJlib is a simple Java library (jar file) and can be used in any Java project. As such a simple text editor can be used to write programs that use HJlib.
However, we recommend using an IDE like IntelliJ to do the Java development using HJlib in the labs and assignments.

A free version of IntelliJ (Community Edition) can be downloaded and installed from the Jetbrains website.

Step 4: Your first project

We show how to set up a simple Maven project with a HJlib HelloWorld program in IntelliJ. Similar steps can be followed for other IDEs like Eclipse.

First, download the helloworld.zip file and unzip it into a directory of your choice (e.g. / User s/ shanmsi mani pr oj ect s/ conp322- s2015- pr oj ect s
/ hel | owor | d).

Next, import this project into IntelliJ using the File -> Import Project menu option.


https://wiki.rice.edu/confluence/display/PARPROG/HJlib+%28Thread-blocking+Runtime%29+Download+and+Set+Up
https://jdk8.java.net/download.html
http://jdk1.8.0.jdk/Contents/Home
http://stackoverflow.com/questions/2619584/how-to-set-java-home-on-windows-7
https://wiki.rice.edu/confluence/download/attachments/14433124/hjlib-cooperative-0.1.13-20170111.022154-1.jar?version=1&modificationDate=1611940845837&api=v2
http://www.jetbrains.com/idea/download/
https://wiki.rice.edu/confluence/download/attachments/14433124/helloworld.zip?version=1&modificationDate=1421309268556&api=v2
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806 Select File or Directory to Import

Select directory with existing sources,

Eclipse project (.project) or classpath (.classpath) file,
Maven project file (pom.xml),

Gradle build script (*.gradle).
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Drag and drop a file into the space above to quickly locate it in the tree.
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I Import Project

Root directory |-J'pr{:-]&|:t5,|’|:omp322 s2015-projects /helloworld | |:|
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Project format: | .idea (directory based) 1r_|
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800 Import Project

Please select project SDK.
This SDK will be used by default by all project modules.
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JIDEA IC-135.90%9 J Classpath | Sourcepath | Annotations | Documentation Paths

Name: ll.B

JLibrary/)ava/JavaVirtualMachines,/jdk1.8.0_05.jdk/Contents /Home /lib/ant-javafx.jar
fLibrary/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /lib /dt.jar
Jlibrary/)ava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /lib/javafx-mx.jar
JLibrary/lava/JavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home/lib/jconsole.jar
[Library/lava/JavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /lib /sa-jdi.jar
JLibrary/Java/)avaVirtualMachines/jdk1.8.0_05.jdk/Contents /Home /lib /tools.jar
JLibrary/Java/)avavirwalMachines/jdk1.8.0_05 . jdk/Contents/Home /jre/lib/charsets.jar
SLibrary/lava/]avaVirtualMachines/jdk1.8.0_05.jdk/Contents /Home /jre/lib/deploy.jar
fLibrary/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents /Home /jre/lib /htmlconverter.ja
[Library/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents /Home /jre/lib/javaws.jar
[Library/lava/JavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home/jre/lib/jce.jar
Jlibrary/)ava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/jfr.jar
JLibrary/)ava/JavaVirtualMachines,/jdk1.8.0_05.jdk/Contents /Home fjre/lib/jfxswt.jar
JLibrary/Java/)avavirtualMachines/jdk1.8.0_05.jdk/Contents /Home fjre/lib/jsse.jar
SLibrary/lava/lavaVirtualMachines,/jdk1.8.0_05.jdk/Contents /Home /jre/lib /manage ment-at
fLibrary/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/plugin.jar
[Library/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/resources.jar
[Library/lava/JavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/rt.jar
JLibrary/Java/)avaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home jjre/lib/ext/cldrdata.jar
JLibrary/Java/)avavirualMachines/jdk1.8.0_05.jdk/Contents /Home jjre/lib/ext/dnsns.jar
JLibrary/)ava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/ext/jfxrt.jar
fLibrary/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents /Home /jre/lib/fext/localedata.)
: [Library/lava/lavaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/ext/nashorn.jar
I JLibrary/Java/)avaVirtualMachines/jdk1.8.0_05.jdk/Contents/Home /jre/lib/ext/sunec.jar I
+ —

-

n'k'_}';'n | Cancel | | Previous | ENext}




800 . . Import Project

Please enter a name to create a new Intelli] IDEA project.

Project name: Ihelloworld| ]

Project file location: |--;'pmjectsfcomp322—52[}lS—pmjectsfhellnwarld ‘ E

® ~ Cancel Previous ] w

First enable the project view, then right-clicking on the root folder to change the module settings.
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We will be using Java 8 lambdas while developing with HJlib, so we need to ensure the language level settings in the project:



Project Structure

806
< Project name:
[ |

Project Settings helloworld

Modules Project SDK:
This SDK is default for all project modules.

Libraries A module specific SDK can be configured for each of the modules as required
Facets | [ 1.8 (java version "1.8.0_05") s | New.. | | Edit |
Artifacts Project language level:

Platform Settings This language level is default for all project modules.
SDKs A module specific language level can be configured for each of the modules as required
Global Libraries | 8 - Lambdas, type annotations etc. Ll
Problems Project compiler output:

This path is used to store all project compilation results.

A directory corresponding to each module is created under this path.

This directory contains two subdirectories: Production and Test for production code and test sources, respectively.
A module specific compiler output path can be configured for each of the modules as required

I JUsers/shamsimam/projects/comp322-s2015-projects/helloworld/out I I:‘

Notice, the library dependencies have already been resolved thanks to maven:

Project Structure
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. . 11l Maven: edu.rice:hjlib-cooperative:0.1.4-SNAPSHOT
Project Settings
M i nitjunit:4.11 v g
1 Classes
roject il Maven: org.hamcrest:hamerest-core:1.3 ]
Modules il Maven: org.ow2.asm:asm-all:5.0.3
v Sources
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Platform Settings
SDKs
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Problems

You will need to note the path of the HJlib jar file as we will need it to be able to run the Hel | oWor | d. j ava program from IntelliJ.
On my machine it is at/ User s/ shansi manf . n2/ r eposi t ory/ edu/ ri ce/ hj | i b-cooperative/0. 1. 4- SNAPSHOT/ hj | i b- cooper ati ve-

0. 1. 4- SNAPSHOT. j ar

Open the HelloWorld.java file in the editor and attempt to run it by right clicking on it and choosing the Run option:




e an g G o qua g e wnpsee oo renueeor o

EJ Project a Q= | " Helloworld »

v helloworld [labl] (~/projects/comp322-s2015-projects/helloworld) | 9 package edu.rice.comp322;
> Jidea i
v Osre 3 mimport ...
v main 6
v java 7 =V e
¥ [Hedu.rice.comp322 8 * <predu.rice.comp322.Helloorld class.</p>
"% Helloworld 9 *
> test 16 * Bauthor <a href="http://shams.web.rice.edu/">Shams Imam</a> (shams@rice.edu)
© .gitignore 1 & %
Il labLiml 12 public class HelloWorld {
I pom.xmil 13
=l README 14 ©  public static void main(final String[] args) {
» HliExternal Libraries 15
16! launchHabaneroApp(() -> |
17 B ~ Copy Reference oRC
18 @l finish((Q -> { [l Paste LAY
19 e async(() > { | Paste from History... RV
20 busyWaitAndPrint(,  Ppaste Simple Wiy av
21 i3 Column Selection Mode {r38mm *
22:al async(() > | ) _
23 busyWaitAndPrint(,  Find Usages XF7
24 D; Analyze >
259 async(() —» { Refactor >
26 busyWai tAndPrint(| S
Foldin >
27 s S
28 ol async(() > { GoTo >
29 busyWaitAndPrint{  Generate... ~N
30 bH
31 1 ¥ Compile 'HelloWorld.java' {+3F9
32 ’ = Create 'HelloWorld.main()"...
33 b; Run 'HelloWorld.main()" ALF10
e 1 ! # Debug 'HelloWorld.main()' ~£+F9
35 Run 'HelloWorld.main()' with Coverage
36 pr'iva‘_ce stnjjtic \fo':ld bus;_/ﬂaitAndPr" Local History »
37 final int limit = (int) (Math
38 for (int 1 = @; 1 < limit; i+  Compare with Clipboard
39 Math. random(); File Encoding
40 }
. ® Create Gist...
41 System. out. ntl ;
ystem. out.println(message); € Add to .gitignore file
42 o }
AT HE |

Since we are running Hel | oWor | d. j ava without configuring the javaagent option, it is likely to intermittently fail with an error as follows: j ava. | ang.
Error: Calling function not instrunmented

AR 1
Run HelloWorld

p 4 /Library/lava/lavaVirtualMachines/jdkl.8.0_05.jdk/Contents/Home/bin/java ...
java.lang.Error: Calling function not instrumented
+

u at edu.rice.hj.continuation.Coroutine.yield(Coroutine. java:57)
TR at edu.rice.hj.continuation.CoroutineHelper.yieldWithReasen( CoroutineHelper. java:28)

= at edu.rice.hj.runtime.baseruntime.DataDrivenContrel. pauseOnDdc(OatabrivenControl. java: 87)
EH at edu.rice.hj.runtime.baseruntime.DataDrivenContrel.pauseOnDdc(DatalrivenControl . java:62)
i1 & at edu.rice.hj.runtime.baseruntime.FinishState.waitForFinish(finishState. java:134)

& at edu.rice.hj.runtime.baseruntime.HabaneroActivity.stopFinish(HabaneroActivity. java:351)
=l i) at edu.rice.hj.runtime.baseruntime.BaseRuntimes$3. run{BaseRuntime. fava:218)

________ at edu.rice.hj.runtime.baseruntime.HabaneroActivityFactory$2.executeBody(HabaneroActivityFactory. java:43)

- at edu.rice.hj.runtime.baseruntime.SuspendableActivity.executeBodyGuarded(SuspendableActivity. java:189)

at edu.rice.hj.runtime.baseruntime.InvocationStrategy$SuspendablelnvocationStrategy$DefaultStrategy3DefaultCoreutineProto. coExecute(InvocationStrategy. java:138)
X at edu.rice.hj.continuation.Coreutine.run{Coroutine. java:156)

2 at edu.rice.hj.runtime.baseruntime.SuspendableActivity.processCoroutine(SuspendableActivity. java:77)

: at edu.rice.hj.runtime.baseruntime.InvocationStrategy$SuspendableInvocationStrategy3AbstractSuspendableStrategy. executeTask(InvocationStrategy. java: 186)
at edu.rice.hj.runtime.baseruntime.SuspendableActivity.executeTask(SuspendableActivity. java:77)

at edu.rice.hj.runtime.baseruntime.HabanercActivity.run(HabaneroActivity. java:157)

at java.util.concurrent.ForkJoinTask$RunnableExecuteAction.exec(ForkJoinTask. java:1423)

at java.util.concurrent.ForkJoinTask.doExec(ForkioinTask. java:289)

at java.util.concurrent.ForkJoinPool$WorkQueue. runTask(ForkJoinPool. java:987)

Or the following error:

Error occurred during initialization of VM
agent library failed to init: instrument

To fix this error, we need to correct set up the javagent JVM option before attempting to run Hel | oWor | d. j ava.

Java agents provide services that allow Java programming language agents to instrument programs running on the JVM. To run HJlib programs under the
cooperative runtime we need to configure the JVM to use agents available in the HJlib jar. An agent is started by adding this option to the command-line:

- j avaagent : jarpath[=options]


http://docs.oracle.com/javase/7/docs/api/java/lang/instrument/package-summary.html

We need to configure this in IntelliJ to be able to successfully run HJlib programs. Below is an image of what the configuration looks like after editing the
run configuration:

[

B 0.0 — —— . - -7_ " . — . _____Run/Debug Configurations — -
+ - H%¥a~@Ol2 Name: | HelloWorld | | Share [ Single instance only
w [ Application .
Helloworld ALY Code Coverage | Logs

» - Defaults
Main class: edu.rice.comp322.HelloWorld I:‘
VM options: I—javaagsnt:jUssrs,’shamsimamj'.m2![9pusitulv,'eduj'ri(s,,’hjlib—mupsrativs!ﬂ.1.4—SNAPSHOTIhjlib—(tmperative—ﬂ.l.4—SNAPSHOT.jar I
Program | |
Working directory: |jUssrs,’shamsimam!pmjs(tsImmp322—52015—pmj9(tsIhelluwurld ‘ D
Environment variables: I:‘
Use classpath of module: | [z labl :]
[_] Use alternative JRE: -

[_| Enable capturing form snapshots

~ Before launch: Make
1% Make

T Py e s
["] Show this page

oy

@ | Cancel | | Apply J[ 0K ]

Now we can run the program by clicking on the green play button.
Running the file on my machine produces the following output for example:

lap: 1

Run HelloWorld

b 4+ fLibrary/Java/JavavirtualMachines/jdkl.8.@_@5. jdk/Contents/Home/bin/java ...
objc[76742]: Class JavalLaunchHelper is implemented in both /LibrarysJavasJavaVirtualMac
B 3 First

=% Fourth
= | % i Second
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