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The information in this article applies to:

e Excelsior JET Professional Editon for Linux, versions 3.6 and 3.7

e Caucho Resin 3.0.X and above

This articledoes notapply to Excelsior JET 4.0 and above.

SUMMARY

This document contains step-by-step instructions for using Excelsior JET to compile the Caucho Resir
application server along with your deployed Web applications. Deployment of the entire system to end
users is also covered.

Project files and build/run scripts for this article may be fourde

INTRODUCTION

Today's state-of-the-art server-side Java applications usually run on a so-called application server. Th
application server itself is also a Java program and thus can be converted to an executable using Excelsi
JET.

A typical application server, such as Caucho Resin, loads applications for further execution through
server-specific classloading that cannot be defined before the actual server execution. As a result, de
ployed applications can not be precompiled together with the server, but have to be dynamically compilec
during the server run. The Caching JIT compiler, available only in Excelsior JET, Professional Edition,

is capable of compiling classes loaded by those server-specific classloaders, and caching the results

compilation to disk. For better performance, you may optimize the accumulated JIT cache using the JIT
cache optimizer.

To sum up, in order to compile a typical Java application server together with deployed applications into
binary executables using Excelsior JET, you have to perform three major steps:

1. Compile the application server engine to an executable. During this step, all jars constituting the
engine will be precompiled, so they need not be included in the deployment package.

2. Launch the compiled server and put some load on your applications to accumulate the JIT cache.

3. Optimize the JIT cache to a single binary executable.

Note: You would still have to include the original application jars in the deployment package, since it
can not be guaranteed that all application classes were used during load testing and thus put in the Ji
cache. Moreover, even if some class was compiled and cached, it may happen that it has to be compile
again.
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DETAILS

We will now illustrate the process of optimizing Web applications deployed onto Caucho Resin applica-
tion server. We used Caucho Resin version 3.0.8, so if you are using another version of Resin, detail
may be slightly different.

Compiling Resin

Below we assume th&esin-diris the Resin installation directorjhome/user/resin-ee-3.0.8
in the screenshots.)

1. First of all, create the directoigesin-difExcelsior . The JET-compiled Resin executable will
be placed there along with startup scripts and auxiliary files.

2. Start the JET Control Panel, clidkew on the splash screen and selbtanual settingson the
Sourcepage.

3. On the Classespage, add to the classpath all jars frdResin-diflib  and also the file
lib/tools.jar from your Sun JDK installation directory.

For each jar file you add, answeYes’ in reply to the questiorfForce the entire jars into the
project?” to make sure that all classes are compiled.

4. Specify the main classom.caucho.server.resin.Resin

| CLASSPATHEMTRIES | COMPILABLE CLASSES |

1[E /home/user/resin-ee-3.0.8/lib/ejb-20. jar

2@ /home/user/resin-ee-3.0.8/lib/isorelax. jar &
3@ /home/user/resin-ee-3.0.8/lib/jca- 15 jar

4 @ /home user/resin-ee-3.0.8/lib/jms-11 jar

5@ /home/user/resin-ee-3.0.8/lib/jmx-12 jar
6@ /home/user/resin-ee-3.0.8/lib/jsdlk-2 4. jar
7@ /home/user/resin-ee-3.0.8/lib/jst-11 jar
&0 fhome/user/resin-ee-3.0.8/lib/jta- 101 jar &
9 @ /hore/user/resin-ee-3.0.8/lib/license. jar

10 @ /hormefuser/resin-ee-3.0.8/lib/portlet-10.jar
11 /hormefuser/resin-ee-3.0.8/lib/resin-ejb. jar @
120 /home/user/resin-ee-3.0.8/lilb/resin. jar @&
13 @ /hormefuser/resin-ee-3.0.8/lib webutil jar
14O fusrfjava/j2sdil. 4.2 _04/lib/tools. jar @

| ABPLICATION MAIN CLASS |
comfcaucho/serverfresin/Resin % owse

5. You will see some warnings on tli@assegage. The reasons and remedies are as follows:

e A few Java platform classes are duplicated in Resin jars and in thetd@IK jar . To
prevent compilation errors, check the optignore conflicting classe®n theOptions page.

e Some Resin classes, even though explicitly imported, are generated and loaded on-the-fly, s
they are absent in Resin jars, and cannot be compiled statically. To ensure proper handling
of such classes at run time, sel&namic compilation in the Class absence results in
listbox.
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6. On the samé®ptions page, seledfast as the preferredlT compilation mode andEnabled (to
default directory) in the Caching JiTed classedistbox. Use of the fast JIT is preferred, because
all cached classes will be re-compiled later anyway, with the highest level of optimization.

IIT compilation mode:

Fast (low overhead) [
Caching |ITed c es;

|Enabled (to default directory [

Cache directony

7. On theTarget page, choosResin-difExcelsior as the project directory and sd®ésin ” as
the name of the resulting executable.

8. Finally, on theCompile page click theBuild button answeringYes'’ in the dialog window that
appears.

After successful completion of the compilation process, close the JET Control Panel.

Patching startup scripts

Resin is a Java application and thus is normally started usingvhae tool, which allows you to specify

Java system properties on the command line. JET-compiled Resin is a binary executable that is run b
itself, so it reads Java system properties fromla&€VMPRORNvironment variable. Furthermore, JET-
compiled applications recognize a slightly different format of Java properties than th&untool

does. Thus, you have to patch one of Resin startup scripts. This section explains the workflow.

e First, copy all files from the directorResin-dirbin  to Resin-difExcelsior , then open the
file Resin-difExcelsior/wrapper.pl in a text editor.
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e Excelsior JET runtime uses '’ instead of '=" as a separator between system property name and
value. So you need to change the lines whiRlAVA_ARGSand SEXTRA_JAVA_ARGSire
defined.

You also need to temporarily set the propgglyjit.save.classes to enable subsequent
recompilation of the JIT cache.

Replace the line

$EXTRA_JAVA_ARGS="-Djava.util.logging.manager=com.caucho.log.LogManagerimpl";
with

$EXTRA_JAVA_ARGS="-Djet.jit.save.classes \

-Djava.util.logging.manager:com.caucho.log.LogManagerimpl”;

Replace the line

$JAVA_ARGS .
with

$JAVA_ARGS .

" _Dresin.home=$SERVER_ROOT $EXTRA JAVA_ARGS";

" -Dresin.home:$SERVER_ROOT $EXTRA_JAVA_ARGS";

e The JET runtime reads system properties from 388 VMPRORenvironment variable. Thus,
replace the lines

$ENV{"CLASSPATH"} = $CLASSPATH;
if ($JAVA_HOME) {
$ENV{"JAVA_HOME"} = $JAVA_HOME;

}

with the line
$ENV{"JETVMPROP"} = $JAVA_ARGS;
This Perl statement is analogous to the shell comnesapdbrt JETVMPROP=3$JAVA ARGS

e Finally, replace the lines

exec("$JAVA_EXE $JAVA_ARGS $class $conf $RESIN_ARGS");
die("Can't start java: $JAVA_EXE $JAVA_ARGS $class $conf $RESIN_ARGS");

with
exec("$SRESIN_HOME/Excelsior/Resin $conf $RESIN_ARGS");
die("Can't start java: $RESIN_HOME/Excelsior/Resin $conf $RESIN_ARGS");

so that the Resin executable is launched instead gatree tool.

Note: The above are the basic changes required to run Resin properly on the next step. Before us
ing JET-compiled Resin in production, you should edit the script more thoroughly. That is, edit the
if ($verbose) {...} block, check all the parameters passed to the script and so on.

Accumulating JIT cache

Make sure Resin is not running and invoke the sdrRpsin-difExcelsior/http.sh to launch the
JET-compiled Resin.

Now, stress test your Web application(s) to achieve the largest possible code coverage. Ideally, you
should use all features, all modes of operation, and all their combinations on large amounts of heteroge
neous input data. After that, shut down the Resin server usingtih€  key sequence.
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Note however that non-exhaustive testing does not imply that your application will not function properly
after JET-compilation. The idea is that thorough testing will result in caching of more classes, so more
classes will be optimized on the next step.

When you are done with stress testing, remgigit.save.classes property setting from
Resin-difExcelsior/wrapper.pl again:

Replace the line

$EXTRA_JAVA_ARGS="-Djet.jit.save.classes \
-Djava.util.logging.manager:com.caucho.log.LogManagerimpl";

with
$EXTRA_JAVA_ARGS="-Djava.util.logging.manager:com.caucho.log.LogManagerimpl";

Optimizing JIT cache

1. In the directoryResin-difExcelsior create the filavebapps.prj  with the following con-
tent:

-lookup=*.sym=appsym;sym
-lookup=*.bod=appbod;bod
-lookup=*.0bj=appobj
-lookup=*.$(dllext)=jittemp
-lookup=*.cache=jittemp

Imodule jit$(jetver)$(profile).cache

2. Invoke the command
jc =p webapps.prj
to create the JET-compiled version of your application.

A single, optimized binary containing your web application code and a JIT cache descriptor will
be created in the directoResin-difExcelsior/jittemp

3. InvokeResin-difExcelsior/http.sh again to make sure your optimized applications work.

Deploying

Now, if you need to deploy the optimized applications to other systems, prepare an installation package
containing Resin and your applications. To do that, launch JetPackll and follow the instructions below.

e Splash screen. ClicKew.
e On theNew page, click theNew button.

e On theFiles page, add files to the installation package as follows:

1. From theFilechooserpanel, drag the following subdirectories of the Resin directory (with
their contents) onto thBackage Fileganel:

conf lib
contrib libexec
deploy licenses

doc webapps
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.......... 1, FILECHOOQSER

WM | resin-ee-3.0.8

Makefile.in
reaclme.txt
resin. jpn

O app-default.xml
O resin.conf
E-C] contrib

O init.resin
O init.resin.in

(1 WEB-IMF
O inclex.jsp

=1
= libexec

(Japache-1.3
(Japache-2.0
O libresin.so

O libresinssl.so

—1licenses
—H_Jwebapps

resin—doc
[1 resin-coc.war

2. In the Package Filegpanel, create an empty directdexcelsior  in the root of the pack-
age.

3. Drag the following files from théexcelsior  directory in theFilechooserpanel to the
Excelsior  package directory you just created:

Resin
httpd.sh
start-httpd.sh
stop-httpd.sh
wrapper.pl
wrapper.pl.in

JetPackll shall prompt you for automatic inclusion of the existing JIT cache (which is used
by Resin executable compiled with JET) into the installation package. @éisk

[ . I ]

u.ll ache antomatic management

| start-httpd.sh
| stop-httpd.sh
webapps.prj
=l wrapper.pl

- wrapper.pl.in

doc

(1 WEB-IMF lauilcl_Resin.sh
O index.Jsp cache.prj
-] httpd.sh

jit26040.rsp
1| Resin

E:! httpd.sh

O Resin

O start-httpd.sh
e Skip theResourcegage.

e On theJRE page, choose "Use internal JRE".

e OntheJET RT page, select additional locales as appropriate.

Note: The JetPackll tool can only detect the JET runtime components that are directly used by
Resin and precompiled Web applications. If your application uses some Java 2 platform API, but
the classes accessing that APl were not loaded during JIT cache accumulation, there is a chanc
that the respective JET runtime shared libraries will not be included in the deployment package.

To prevent such situation, seléttclude JET runtime in whole" .
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| JET RUNTIME COMPONENTS |

M Include JET runtime in whale

EF T
Additional locales

e OntheTrial Run page, check the "Skip trial run” checkbox and click "Yes" in the dialog appeared.
(Trial Run must be skipped due to a limitation of the current version of JetPackll: it may only
launch executables directly, whereas the Resin application server is run from a script.)

e On theBackendpage, select "CD image" as the preferred backend type.

e On theFinish page, select the desired location of the image and clickCtieate! button.

b homejuserjResinl | l Browse

! Create!

After the packaging completes, you can tar/gzip the resulting image and test it on a machine not having
J2SE/Resin installed.
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