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1 Introduction

This manual describes the steps required to run an applic#tiat uses the Satin
Divide-and-Conquer System. How to create such an applicas described in the
Satin Divide-and-Conquer Programmer’s Manual. Here, wkdigcuss how to com-
pile and run the example that is described in the Progransiviahual.

Since Satin is built on top of the Ibis Portability Layer ([RPthe Satin release con-
tains the Ibis communication library, which contains immpéntations of the IPL. Parts
of this manual may look familiar for readers that are familiath the Ibis communi-
cation library.

2 Compiling the Fibonacci example

The Fibonacci example application for the Satin Divide-&ahquer System is pro-
vided with the Satin distribution, in thexamples directory. For convenience, the
application is already compiled.

If you change the example, you will need to recompile it. Theiguires the build
systemant . Runningant in the examples directory compiles the example, and
rewrites the class files for use with Satin.

Invokingant clean compileompiles a sequential version of the application, leaving
the class files in a directory calldchp .

If, for some reason, it is not convenient to wemat to compile your application,
or you have only class files or jar files available for partsadityapplication, it is also
possible to first compile your application to class files ofijas, and then process those
using thesatincscript. This script can be found in the Satin bin directotyakes either
directories, class files, or jar files as parameter, and peasethose, possibly rewriting
them for Ibis. In case of a directory, all class files and jasfiin that directory or its
subdirectories are processed. The command sequence

$ cd $SATIN_HOME/examples
$ mkdir tmp
$ javac -d tmp -g \
-classpath ../lib/satin-2.2.jar \
src/fib/ * java
$ CLASSPATH=tmp ../bin/satinc -satin "fib.Fib" tmp
$ mkdir lib

Ihttp://ant.apache.org



$ (cd tmp ; jar c . ) > lib/satin-examples.jar
$ rm -rf tmp

creates dib directory and stores the resulting class files there, in-&lgacalled
satin-examples.jar . The SATIN_HOMEenvironment variable must be set to
the location of the Satin installation.

Note that the Satin bytecode rewritemtinc  needs to know the classes in your
application that must be rewritten for Satin. Those claasesthe main class, any class
that implements a shared object, and all classes that irsp&ens or syncs. When
using thesatinc  script, these classes must be provided as a comma-sephsated
with the-satin  option. Inbuild.xml  they are provided as theatin-classes
property.

The satinc script can also be used to give advice on locatibssgnc method invo-
cations. The examples include a special version of Fib toatestnate this feature. For
instance after calling javac, as above, you can call

$ CLASSPATH=tmp ../bin/satinc -syncadvise "fib.FibWitho utSync" tmp

which will print suggested locations for sync method invimas on standard out-
put. Note that the program ignores sync invocations thaalieady present, and also
that itis not fullproof: in obscure cases it is too consdawmeatwhich means that your ap-
plication will behave like a sequential program. If you aaéisfied that it gives proper
locations, you can have them inserted in the bytecode atiwadiy, by replacing the
satin bytecode rewriter line with:

$ CLASSPATH=tmp ../bin/satinc -syncrewriter "fib.FibWit houtSync" -satin "fib.FibWithot

3 A Satinrun

Before discussing the running of a Satin application, wé dificuss services that are
needed by the Ibis communication library.

3.1 The pool

A central concept in Ibis is theool. A pool consists of one or more Ibis instances, usu-
ally running on different machines. Each pool is generaldeup of Ibises running a
single distributed application. Ibises in a pool can comivate with each other, and,
using the registry mechanism present in Ibis, can searchtfar Ibises in the same
pool, get notified of Ibises joining the pool, etc. To cooatm Ibis pools a so-called
Ibis serveris used.

3.2 The lbis Server

The Ibis server is the Swiss-army-knife server of the Ibigjgmt. Services can be
dynamically added to the server. By default, the Ibis comication library comes
with a registry service. This registry service managesgqumissibly multiple pools at
the same time.

In addition to the registry service, the server also alldwisds to route traffic over
the server if no direct connection is possible between twtaimces due to firewalls or
NAT boxes. This is done using the Smartsockets library ofbbieproject.



The Ibis server is started with ttsatin-server script which is located in the
bin directory of the Satin distribution. Before starting a Batpplication, an Ibis
server needs to be running on a machine that is accessibfesltmodes participating
in the Satin run. The server listens to a TCP port. The portbarmoan be specified
using the--port  command line option to thsatin-server script. For a com-
plete list of all options, use thehelp  option of the script. One useful option is the
--events  option, which makes the registry print out events (such i §astances
joining a pool).

3.2.1 Hubs

The Ibis server is a single point which needs to be reachate évery Ibis instance.
Since sometimes this is not possible due to firewalls, amditihubscan be started to
route traffic, creating a routing infrastructure for theiSastances. These hubs can
be started by using satin-server script with tHeub-only ~ option. In addition, each
hub needs to know the location of as many of the other hubs sslpe. This infor-
mation can be provided by using thdwub-addresses option. See the-help
option of the satin-server script for more information.

3.3 Running the example: preliminaries

When the Ibis server is running, the Satin application itsaif be started. There are a
number of requirements that need to be met before Ibis (argi$htin) can be started
correctly. In this section we will discuss these in detail.

Several of the steps below require the usagsystem propertiesSystem prop-
erties can be set in Java using #ie option of thejava command. Be sure to use
appropriate quoting for your command interpreter.

As an alternative to using system properties, it is alsoipleso use a java prop-
erties file?. A properties file is a file containing one property per linsyaily of the

formatproperty = value . Properties of Ibis can be set in such a file as if they
were set on the command line directly.
Ibis and Satin will look for a file nameithis.properties in the current work-

ing directory, on the class path, and at a location specifitidtiveibis.properties.file
system property.

3.3.1 Add jar files to the classpath

The Satin implementation is provided in a single jar fileirsr, appended with the
version of Satin, for instanceatin-2.2.jar . Satin interfaces to Ibis using the Ibis
Portability Layer, oiPL. Both Satin and the IPL depend on various other librariek. Al
jar files in $SATINHOME/Iib need to be on the classpath.

3.3.2 Configure Log4j

Ibis and Satin use the Log4J library of the Apache projectitat plebugging informa-
tion, warnings, and error messages. This library must bilizied. A configuration

file can be specified using theg4j.configuration system property. For exam-
ple, to use a file namddg4j.properties in the current directory, use the follow-
2http://java.sun.com/j2se/1.5.0/docs/apiljava/util/P roperties.html



ing command line option:Dlog4j.configuration=file:log4j.properties
For more info, see the log4j website

3.3.3 Set the location of the server and hubs

To communicate with the registry service, each lbis instameeds the address of the
Ibis server. This address must be specified by usinghilseserver.address
system property. The full address needed is printed onwgbenf the Ibis server.

For convenience, it is also possible to only provide an afjrport number pair,
e.g. machine.domain.com:5435 or even simply a host, e.docalhost . In
this case, the default port number (8888) is implied. The& pomber provided must
match the one given to the Ibis server with thgort  option.

When additional hubs are started (see Section 3.2.1), thatibns must be pro-
vided to the Ibis instances. This can be done usingiltieehub.addresses
property. lbis expects a comma-separated list of addreddasbs. Ibis will use the
first reachable hub on the list. The address of the Ibis sesvappended to this list
automatically. Thus, by default, the Ibis server itselfé$ed as the hub.

3.3.4 Setthe name and size of the pool

Each Ibis instance belongs to a pool. The name of this pool beugrovided using the
ibis.pool.name property. With the help of the Ibis server, this name is theadu
to locate other Ibis instances which belong to the same [&inte the Ibis server can
service multiple pools simultaneously, each pool must lzareique name.

It is possible for pools to have a fixed size. In these so-dallesed worldpools,
the number of lbises in the pool is also needed to functionectly. This size must
be set using théis.pool.size property. This property is normally not needed.
When it is needed, but not provided, Ibis will print an error.

3.3.5 Satin system properties

Satin recognizes the following system properties, whiaghaither be provided on the
command line, or in &is.properties file as discussed above:

satin.closed Only use the initial set of hosts for the computation; do rioiva
further hosts to join the computation later on. This recgiireibis.pool.size
property as well, as discussed above.

satin.stats Display some statistics at the end of the Satin run. Thissl#fault.
satin.stats=false Don't display statistics.
satin.detailedStats Display detailed statistics for every member at the end

of the Satin run.

satin.alg  =algorithm Specify the load-balancing algorithm to use. The possible
values foralgorithmare: RS for random work-stealing, CRS for cluster-aware
random-work stealing, and MW for master-worker.

Shttp://logging.apache.org/log4;



satin.ft.naive Fault tolerance in Satin is implemented by recomputing jobs
lost as a result of processor crashes. To improve the pesforenof the algo-
rithm, a Global Result Table (GRT) may be used, in which itesofl so-called
"orphan” jobs are stored, which otherwise would have to lseatided. The
results of orphan jobs are reused while recomputing johisifosrashes. The
satin.ft.naive property specifies that Satin is to use the naive version of
its fault tolerance implementation, without a GRT. This me¢hat sub-jobs of
lost jobs will all be recomputed. The default is that a GRTded

3.3.6 The satin-run script

To simplify running a Satin application, satin-run script is provided with the
distribution. This script can be used as follows

satin-run  java-flags class parameters

The script performs the first two steps needed to run an ajgit using Satin. It
adds all required jar files to the class path, and configurg4j.ldt then rungava
with any command line options given to it. Therefore, anyitioldal options for Java,
the main class and any application parameters must be gaisliffava was called
directly.

The satin-run script needs the location of the Satin distribution. Thistrhe
provided using the SATINHOME environment variable.

3.4 Running the example on Unix-like systems

This section is specific for Unix-like systems. In particukhe commands presented
are for a Bourne shell or bash.

We will now run the example. All code below assumes the SAHEME envi-
ronment variable is set to the location of the Satin distriu

First, we will need an Ibis server. Start a shell and rurstien-server script:

$ $SATIN_HOME/bin/satin-server --events

By providing the--events  option the server prints information on when Ibis
instances join and leave the pool.

Next, we will start the application two times. One instand® act as the "Satin
master”, the other one will be a "Satin client”. Satin willtdemine who is who auto-
matically. Therefore we can using the same command linedtr tmaster and client.
Run the following command in two different shells:

$ CLASSPATH=$SATIN_HOME/examples/lib/satin-examples. jar \
$SATIN_HOME/bin/satin-run \
-Dsatin.closed -Dibis.server.address=localhost \
-Dibis.pool.size=2 -Dibis.pool.name=test \
fib.Fib 32

This sets the CLASSPATH environment variable to the jar ffléhe application,
and calls satin-run. You should now have two running instaraf your application.
One of them should print:

Running Fib 32
application time fib (32) took 10.787 s
application result fib (32) = 2178309



or something similar, followed by some Satin statistics.

As said, the satin-run script is only provided for conveninTo run the application
without satin-run, the command below can be used. Note kigtonly works with
Java 6. For Java 1.5, you need to explicitly add all jar file$SATIN_.-HOME/Iib to
the classpath.

$ java \
-cp \
$SATIN_HOME/lib/"  *":$SATIN_HOME/examples/lib/satin-examples.jar \
-Dibis.server.address=localhost \
-Dibis.pool.name=test -Dibis.pool.size=2 \
-Dsatin.closed \
-Dlog4j.configuration=file:$SATIN_HOME/log4j.proper ties \
fib.Fib 32

3.5 Running the example on Windows systems

We will now run the example on a Windows XP system. All codeobedssumes the
SATIN_.HOME environment variable is set to the location of the Sdistribution.

First, we will need an Ibis server. Start a command promptain and run the
satin-server script:

C:\DOCUME™1\Temp> "%SATIN_HOME%"\bin\satin-server --e vents

Note the quoting, which is needed when SATHOME contains spaces.

By providing the--events  option the server prints information on when Ibis
instances join and leave the pool.

Next, we will start the application two times. One instand® act as the "Satin
master”, the other one will be a "Satin client”. Satin willtdemine who is who auto-
matically. Therefore we can using the same command linedtr imaster and client.
Run the following command in two different shells:

C:\DOCUME™1\Temp> set CLASSPATH=%SATIN_HOME%\examplesilib\satin-examples.jar
C:\DOCUME"1\Temp> "%SATIN_HOME%"\bin\satin-run

"-Dsatin.closed" "-Dibis.server.address=localhost"

"-Dibis.pool.size=2" "-Dibis.pool.name=test"

fib.Fib 32

This sets the CLASSPATH environment variable to the jar ffléhe application,
and calls satin-run. You should now have two running instaraf your application.
One of them should print:

Running Fib 32
application time fib (32) took 10.787 s
application result fib (32) = 2178309

or something similar, followed by some Satin statistics.

As said, the satin-run script is only provided for conveninTo run the application
without satin-run, the command below can be used. Noteligbhly works with Java
6. For Java 1.5, you need to explicitly add all jar files in %8AHOME%\lib to the
classpath.



C:\DOCUME"1\Temp> java
-cp "%SATIN_HOME%\ib\ *";"%SATIN_HOME%"\examples\lib\satin-examples.jar
-Dibis.server.address=localhost
-Dibis.pool.name=test -Dibis.pool.size=2
-Dsatin.closed
-Dlog4j.configuration=file:"%SATIN_HOME%"\log4j.pro perties
fib.Fib 32

4 Further Reading

The Ibis web pagéttp://www.cs.vu.nl/ibis lists all the documentation and
software available for Ibis, including papers, and slidiegresentations.

For detailed information on developing a Satin applicaser the Satin Program-
mers Manual, available in the docs directory of the Satitritistion.



