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Chapter 1. Overview

1.1. Overview

TheProActive Resource Manager isthe softwarefor coupling distributed resourcesin order to solvelarge-scale problems. Thedistributed
resources are represented by Javavirtual machines (JV M) which can be launched on desktop computers, clustersor clouds. The resource
manager provides asingle point of accessto all resources enabling an effective way of selecting them for computations with the criteria
you need.

More precisely, the resource manager does the following:

» Deploys nodes (launch JVMs) automatically to different types of infrastructure (i.e. grid, cloud, another resource manager, etc).
» Maintains and monitors the list of resources and manages their states (i.e. deploying, lost, configuring, free, busy, down).

» Supplies computing nodes to users based on user criteria (i.e. specific operating system, available resources or licenses and many
others).

/

Note

Inthefollowing sections, theterm " ProA ctive Resource Manager" will be used to describe the whole application (including
the client interface for using the provided nodes) whereas the term "resource manager" will be used only to describe the
server part (for managing resources) of the ProActive Resource Manager.

1.2. Basic concepts

1.2.1. Server and client parts

ProActive Resource Manager is a client/server application where each part can be described as follows:

e Server - The server part of ProActive Resource Manager, called just "resource manager" from now on, selects nodes according
to user requests, restricts an access to these nodes to other users, monitors nodes states and provides up-to-date information about
resources utilization. Once nodes are selected and given to auser, it has adirect access to them. When user finishesits computation
it releases nodes by contacting the resource manager.

 Client - The person or entity requesting nodes for computation from the resource manager. The main client example is ProActive
Scheduler which requests nodes when it has jobs to execute. However, it could be anyone who wants to directly run a distributed
application on aready existing nodes having an exclusive access to them. Clients also may trigger automatic nodes deployment,
manually add and remove nodes to the resource manager.

1.2.2. Computing node

» Node - The resource manager is written in JAVA using ProActive Parallel Suite and is able to communicate with remote VMs
that are also running ProActive (the same version of ProActive that is used in the resource manager). A node inside such a VM
isjust alogica container for activities and it can be seen as an entry point to the VM. Each ProActive VM may have one or
more nodes to perform computations and it isjust a matter of how the JVM is exposed to the externa world (in term of number of
entry points). The number of running JVMs per host and nodes per VM are up to the resource providers but here thereisaways a
tradeoff between performance and reliability. The maximum performance can be achieved when only one JVM isrunning on host
and all users run their computation on this VM simultaneously having an access to the same address space in memory. If it is not
acceptable, only one node per VM can be exposed. In this case, two users cannot run their computation in parallel on asingle VM.

» Nodesdeployment - The process of launching JV Mswith ProActive nodesfor further utilization for computations. At thismoment,
users can configure proper number of JVMs per host and nodes per VM and many other parameters like infrastructure type.

» Adding nodes - Once the VMs launched, al nodes have to be registered in the resource manager in order to be used. To do that,
they send arequest to add them providing their urls.
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Acquiring nodes - When the resource manager receives the request of adding nodes, it contacts them and obtains the basic
information about each node.

Getting nodes- When aclient of the resource manager needsto run computations, it asks for nodes providing nodes criteria. Nodes
which are found, are marked as busy which means that other clients cannot use them.

Releasing nodes - Once the computations completed, client releases nodes and they become available for others.

Removing nodes - At any time, nodes could be removed from the resource manager. At this moment, VM will be killed unless
there is some activity still running there. Administrator can also remove nodes preemptively without waiting for computations to
be compl eted.

Nodes states - In order to provide an access to shared resources, the resource manager maintains different node states:
« Deploying - The deployment of the node has been triggered by the resource manager but it has not yet been added.

e Lost - The deployment of the node has failed for some reason. The node has never been added to the resource manager and
won't be useable.

< Configuring - Node has been added to the resource manager and isunder configuration. The resource manager computes several
information about the node. This step can be time consuming depending.

* Free- Nodeisavailable for computations.

* Busy - Node has been given to user to execute computations.

e Toberemoved - Nodeis busy but requested to be removed. So it will be removed once the client will release it.
« Down - Node is unreachable or down and cannot be used anymore.

1.2.3. Node source

» Node Source - A node source is defined by an infrastructure and a policy. All the nodes belonging to the same node source will

be launched on the same infrastructure, with the same manner (protocol, job submission, ...) and at the time defined by the policy
(for details see Section 4.3, “ Organizing your nodes’).

I nfrastructure manager - The part of node source responsible for node deployment to the particular infrastructure. For instance,
it may launch JVM over ssh or by submitting a specific job to the native scheduler of the system.

Palicy - The part of node source defining rules and limitations of node source utilization. All policiesrequireto define administrator
of the node source and a set of its users, so that you can limit nodes utilization. Beside, the policy definesrules of nodes deployment,
like static deployment (all nodes are launched at the moment of node source creation and never removed) or time slot deployment
(nodes are deployed for particular time) or others.

1.3. Architecture

Basically, the ProA ctive Resource Manager isaclient/server application. Clientsareremote and may administrate or monitor theresource
manager state by means of command line and graphical user interface. They also may request nodes for computations using Java API.
The communication between clients, server and nodes are performed by ProActive. Administrative actions, like node deployment, are
delegated by the resource manager core to node sources and infrastructure managers. User requests of getting nodes are processed by
selection manager which may contact nodes at the request time and execute some code there in order to know whether the node is
suitable. Once user has obtained nodes, he contacts them directly without involving the resource manager. Y et it isrequired that a user
who runs computations on nodes remains connected to the resource manager, otherwise these nodes will be released.
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Figure 1.1. The ProActive Resour ce Manager architecture
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Chapter 2. Installation guide

2.1. Requirements

The ProActive Parallel Suite consists of the following products

» ProActive Programming enabled the creation of parallel and distributed applications. If you decided to implement your parallel
computations in the application running simultaneously on nodes it has al the means to do it. The nodes in this case cannot be
shared among different users.

» ProActive Resourcing helped to organize your resources. This product includes ProActive Programming and expands its
capabilities to deploy nodes on different infrastructures and share them among users.

» ProActive Scheduling allowed to scheduleyour task flow. The scheduler includesthe ProA ctive Resourcing and, asaconsequence,
ProActive Programming and allows to represent your parallel computationsin sequence of jobs and tasks with dependencies.

Before downloading one of this product, just think of how your computations will be represented and where it will be executed.

ProActive is written in Java and requires Java 1.6 (or higher). It is strongly recommended to use Java from Oracl e! asall the testi ngis
done with it. Once Javaintalled on your system, it is required to define JAVA_HOME environment variable.

Warning
If you need a Java 1.5 version, please contact ActiveEon at contact@activeeon.com.

Depending on your network topology, firewall configuration and your needs, it may be required to open some ports for the resource
manager. For instance, when you are deploying nodes to the cloud, the resource manager has to be visible from outside.

2.2. Downloading and unpacking

Actually, ProActive does not require installation. Just download? one of the products according to your needs and unzip the archive.
That'sit. The distribution contains sources and binarieswith all dependencies. To add your cluster to the resource manager just copy this
folder to each host. By doing thisyou will be ableto start ProA ctive nodes from the resource manager just pointing to the ProActive home.

The resource manager and scheduler graphical user interfaces are written as Eclipse RCP plugins and can be embedded into Eclipse or
launched as standal one applications. Download appropriate version for your platform, unzip and runiit. It already has ProActiveinside,
so nothing has to be installed on your system (except Java of course).

1 http://java.sun.com/javase/downl oads/index.jsp
2 http://www.activeeon.com/community-downloads
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Chapter 3. User guide

This chapter describes how to connect to the resource manager and request nodes to run parallel computations. If you use ProActive
Scheduler you do not have to worry about it as scheduler does it for you. If you would like to run the computations directly on nodes,
you have to do this to connect to the existing resource manager.

All the code snippets described in this section can be found in the org.ow2.proactive.resour cemanager .exampl es.documentation package
in the Resource Manager sources.

3.1. Connecting to the resource manager

Classes which are required to connect to the resource manager are located in $RM_HOME/dist/lib/ProActive ResourceM anager-
client.jar. The ProActive library and al its dependencies are needed as well in the class path in order to communicate with the resource
manager and nodes.

RMAuthentication auth = null;
try {
/I rmAddress is a String of the form: "rmi://hostname:port/"
/I e.g. rmi://localhost:1099/
auth = RMConnection.join(rmAddress);
} catch (RMException e) {
/I The connection to the resource manager cannot be established.
e.printStackTrace();
}

ResourceManager resourceManager = null;
try {
/I (1) preferred authentication method (getting credentials from the disk)
resourceManager = auth.login(Credentials.getCredentials());
} catch (KeyException e) {
try {
/I (2) valid authentication method (creating credentials on the fly)
PublicKey pubKey = auth.getPublicKey();
if (pubKey == null) {
pubKey = Credentials.getPublicKey(Credentials.getPubKeyPath());
}

if (pubKey != null) {
/[ user and password have to be valid user and password names for the
/I resource manager
/I e.g. by default, "user" and "pwd" are valid
/I refer to ${rm.home}/config/authentification/login.cfg to see all valid
/I pairs and to add some others.
Credentials cred = Credentials.createCredentials(new CredData(CredData.parseLogin(user),
CredData.parseDomain(user), password), pubKey);
resourceManager = auth.login(cred);
}
} catch (KeyException ex) {
/I cannot retrieve the public key
ex.printStackTrace();
} catch (LoginException ex) {
/[ incorrect user name or password
ex.printStackTrace();

}
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} catch (LoginException e) {

}

[/l incorrect user name or password
e.printStackTrace();

Warning

This piece of code will not work unless you have started aresource manager with at least one computing node beforehand.
If not, go to the bin/[unix|windows]/ directory and launch the rm-start[.bat] script with the -In argument.

$ rm-start -In

To learn more about the command line interface, please refer to Section 4.2, “The command line interface”.

Connecting to the resource manager implicates using a keypair infrastructure to establish a secure channel on which the credentials
(username and password) will be sent securely. There are three ways to connect to the Resource Manager, as described in the example
above:

1. Retreive the Credentials from disk: supposes the script create-cred[.bat] was previously used to generate those credentials. It

requires knowing the location of the public key corresponding to the private key that will be used for decryption on server side.
To obtain the key, you need to contact the administrator of the Scheduler.

# use local public key to generate credentials for user 'demo’

/bin/unix $ ./create-cred -F $HOME/.proactive/rm_pubkey -o $HOME/.proactive/my_encrypted_credentials -l demo
# use rmi://example.com/RMAUTHENTICATION's public key to generate credentials for user ‘admin’ with pass
‘admin’ in non-interactive mode

/binfunix $ ./create-cred -R rmi://example.com/RMAUTHENTICATION -o $HOME/.proactive/
my_encrypted_credentials -l admin -p admin

Credentials can now be retreived when properly designated by the pa.common.auth.credentials property; i.e. using
java -Dpa.common.auth.credentials=$HOM E/.proactive/my_encrypted_credentials. Please type create-cred -h to have a
complete list of possible options.

. Create the encrypted Credentials on client side: as safe asthe previous method, but requires user input, which prevents automation,

or storing clear credentials on the disk, which can result to security breaches. This method also requires knowing the public key,
which should be offered by the Resource Manager through the Authentication object with the getPubKey() method. If the Resource
Manager does not know the public key, it can be stored locally on client side and designated by the pa.common.auth.pubkey Java
property; i.e. using java -Dpa.common.auth.pubkey=$HOM E/.pr oactive/pub.key.

. If you cannot retrieve the public key, you can use the old deprecated API, which sends clear credentials on the network, and

requires user input.

With the ResourceManager interface, you are now able to obtain the RMMonitoring interface which can be used to track resources
and their states. Once you have a reference to the ResourceManager active object, you can perform all actions according to your role
(permissions) such as shutdown of the Resource Manager if you are an administrator.

3.2. Getting and releasing nodes

Now that we have areference to the resource manager, we can get computing nodes:

[/l For running your computations, you have to get one or more nodes from the

/I resource manager. The resource manager will return you as many nodes verifying
/I the selection script as it can within the limits of the given number of nodes.
NodeSet nodeSet = resourceManager.getAtMostNodes(nbOfNodes, selectionScript);

In the example above, we have requested nbOfNodes nodes providing selectionScipt as criteria. The resource manager does not
guaranty that it will find nbOfNodes nodes, but it will provide as many nodes as it can. selectionScript be null and in this case, no
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particular selection will be performed (all nodeswill be accepted). Let us now request nodes with some criteria. Criteriaare described in
selection scripts which are executed on nodes before they are selected. All the information which is possible to get from JVMs could be
used for selection decisions. Some examples are available in the resource manager distribution in the samples/scripts/selection folder.
Here is an example of script which selects only linux machines:

String script ="" + "/* Check if OS name is Linux and their is wireless connection available */"
+"if (java.lang.System.getProperty(‘os.name’).toLowerCase().equals(linux")){"
+ " selected =true;" +"} else {" +" selected = false;" +"}";

SelectionScript selectionScript = null;
try {

selectionScript = new SelectionScript(script, “JavaScript");
} catch (InvalidScriptException e) {

e.printStackTrace();

}

In the previous example, we have written the script directly in a String object but it is fortunatly possible to write it in a file and use
thisfile for creating a SelectionScript object.

SelectionScript selectionScript = null;
try {
selectionScript = new SelectionScript(new File(PAResourceManagerProperties.RM_HOME +
"samples/scripts/selection/checkWindows.js"), new String[] {}, false);
} catch (InvalidScriptException e) {
e.printStackTrace();

}

After computations are completed, user can release nodes to make them available for other users.

/I Once your computations done, you can release nodes.
BooleanWrapper released = resourceManager.releaseNodes(nodeSet);

Finally, a user can disconnect from the resource manager as follows:

/I Once the resource manager is not needed anymore, you can disconnect.
BooleanWrapper disconnected = resourceManager.disconnect();

Static and dynamic scripts

/ There are 2 types of scripts: static and dynamic. Static scripts are executed on node only once and the resource manager
remembers the result of execution. Next time it will see the same criteria in a user request, it will use this knowledge to
select nodes without contacting them. One should prefer using static scripts for performance reasons. On the contrary,
dynamic scripts are executed each time a request came. Dynamic scripts could be those which detect free memory, current
system loading etc.

Thiswas just a short overview of Resource Manager user API. For more details, see the Resource Manager AP L

3.3. Nodes topology

If the resource manager is configured to discover nodes topology (option pa.rm.topology.enabled=trueis specified in the config file)
the user may request nodes not only with selection scripts but also with topology parameters. The following topology parameters are
available:

» ArbitraryTopologyDescriptor - no constraint on node location. This descriptor is used by default and provides the quickest way
of finding nodes.

1 http://proactive.inria.fr/rel ease-doc/ResourceM anager/api_published/
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» BestProximityDescriptor - the set of closest nodes. Could be useful for parallel communicative applications which suppose to be
executed on several nodes simultaneously. The resource manager has amatrix of distances (latencies) between all nodesit handles.
When a new selection request comes the RM starts to group nodes into clusters using agglomerative hierarchical clusteri ng®. The
process of clustering can be driven by the function used in distances recalculation between clusters while merging. For now it is
possibleto use only BestProximityDescriptor.MAX function that basically meansthat the similarity of two clustersisthe similarity
of their most dissimilar members. It is also called complete linkage clustering in which the merge criterion is non-local; the entire
structure of the clustering can influence merge decisions.

» ThresholdProximityDescriptor - the set of nodes within a threshold proximity. This descriptor guarantees that the resource

manager returnsaset of nodeswhich areinterconnected within specified proximity. Notethat previous descriptor does not guarantee

this.

SingleHostDescriptor - the set of nodes on a single host.

» SingleHostExclusiveDescriptor - the set of nodes of a single host exclusively. The host with selected nodes will be reserved for
the user.

By specifying this descriptor in Resour ceM anager .getAtM ostNodes user may get more nodes than he asked when host capacity
exceeds the requested number of nodes. For instance if a user requests 1 node but there is only a free host with 5 nodes on it, all
these 5 nodes will be provided to the user. To be more presize in the target node set 1 node will be presented in the main list and 4
nodes in the extra list (see NodeSet.getExtraNodes()). The resource manager tries to find the optimal host minimizing the waist
of resources, namely if user requested k nodes
» The machine with exact capacity will be selected if exists.
» The machine with bigger capacity will be selected if exists. The capacity of the selected machine will be the closest to k.
< The machine with smaller capacity than k will be selected. In this case the capacity of selected host will be the biggest among
all other.

» MultipleHostsExclusiveDescriptor - the set of nodes filled in multiple hosts. Hosts with selected nodes will be reserved for the

user.

By specifying this descriptor in Resour ceM anager .getAtM ostNodes user may get more nodes than he asked if the total capacity
of found hosts exceeds the requested number of nodes. For example a user requests 6 nodes from the RM that handles 3 hosts with
5 nodes on each he gets the reference to 6 nodes in the node set plus 4 extra nodes (see NodeSet.getExtraNodes()). The resource
manager triesto find the optimal host set minimizing the waist of resources, namely if user requested k nodes

« If one machine exists with the capacity k it will be selected.

« If not the resource manager finds the machine with closest capasity to k and repeats the procedure for (k - "found host capacicy")
nodes number.

« If it not possible to find exact number of nodes but it's possible to find more than they will be selected. The number of waisted
resources and number of machines will be minimized.

* Otherwise less nodes will be provided but as the closest as possible to k.

 DifferentHostsExclusiveDescriptor - the set of nodes each from a different host. All hosts with selected nodes will be reserved
for the user. For example when user asks for 5 nodes with such descriptor he will get 5 nodes from 5 different hosts an all other
nodes will be marked as busy and put into the extralist of the target node set.

The resource manager tries to find the optimal host minimizing the waist of resources, namely if user requested k nodes
It will try to select k hosts with 1 node per host
« If there are not enough of such hostsit will look for machines with 2 nodes and so on.

Letstake alook how we apply it in practice

try {
/I For running your you parallel application, you need a set of closest nodes from the

/I resource manager.
NodeSet closestNodes = resourceManager.getAtMostNodes(nbOfNodes,

2 http://en.wikipedia.org/wiki/Cluster_analysis#Agglomerative_hierarchical_clustering
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TopologyDescriptor.BEST_PROXIMITY, selectionScripts, exclution);

/I The previous request does not guarantee than nodes are interconnected with some reasonable threshold.
/I'If you want this kind of guarantee use the following request.
NodeSet thresholdNodes = resourceManager.getAtMostNodes(nbOfNodes,

new ThresholdProximityDescriptor(threshold), selectionScripts, exclution);

/l'In order to get nodes on the single host, just run
NodeSet singleHostNodes = resourceManager.getAtMostNodes(nbOfNodes,
TopologyDescriptor.SINGLE_HOST, selectionScripts, exclution);

/I'In order to get nodes on the single host exclusively, meaning that no other
/I clients use this host, run
NodeSet singleHostExclusiveNodes = resourceManager.getAtMostNodes(nbOfNodes,
TopologyDescriptor.SINGLE_HOST, selectionScripts, exclution);
/I here we can get more nodes
System.out.printin(" The number of nodes " + singleHostExclusiveNodes.size());
if (singleHostExclusiveNodes.getExtraNodes() != null) {
/I we have got the host with bigger capacity
System.out.printin(" The host capasicy is " + singleHostExclusiveNodes.size() +
singleHostExclusiveNodes.getExtraNodes().size());
} else if (singleHostExclusiveNodes.size() < nbOfNodes) {
/I we have got the host with smaller capacity
System.out.printin(" The host capasicy is "

}

+ singleHostExclusiveNodes.size());

/l'In order to get nodes on multiple hosts exclusively user may also get

/I more nodes (reflected hosts capacity) than requested.

NodeSet multipleHostsExclusiveNodes = resourceManager.getAtMostNodes(nbOfNodes,
TopologyDescriptor. MULTIPLE_ HOSTS EXCLUSIVE, selectionScripts, exclution);

} catch (TopologyException ex) {
/I topology is not enabled in the resource manager
ex.printStackTrace();

}
3.4. Limitations

When the resource manager is used in standalone mode (without ProActive Scheduler) there are two limitations:

* Remote classloading will work only with rmi protocol. So if you would like to run your application on remote nodes using another
communication protocol, you have to take care about availability of your classes on each node and probably restart the node adding
your classes to the class path.

» Application logs are forwarded to the resource manager server log file, not to the client side. In order to see them, you have to
have an access to the resource manager logs directory.

11
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Chapter 4. Administration guide

4.1.

Configuration guide

4.1.1. Main configuration file

The resource manager has a set of properties that can be changed regarding to your computing infrastructure and your needs. These
properties are set in settings.ini in the config/rm directory:

Y ou can define these variables either in settings.ini in the config/r m directory or in the the java command line using the -D option (ex:
java -Dpa.rm.node.source.ping.frequency=45000 ...). Such a property can be added in the provided scripts (rm-start[.bat] for example).

pa.rm.node.name: defines aname of the ProActive node that contains the resource manager active objects. Default isRM_NODE.

pa.rm.node.sour ce.ping.frequency: the resource manager checks whether computing nodes are still aive. This property setsthis
verification frequency in milliseconds. Default is 45000.

pa.rm.client.ping.frequency: the resource manager checks whether clients running computations on nodes are connected. When
they disconnect, nodes taken by this client are released. This property sets this verification frequency in milliseconds. Default is
45000.

pa.rm.aliveevent.frequency: the period of sending "alive" event to resource manager's listeners (in ms). Default is 300000.

pa.rm.select.script.timeout: max execution time of a selection script, in milliseconds. If execution time is longer than this value,
the resource manager assumes that computing node is not suitable for this selection script. Default is 45000.

pa.rm.nodelookup.timeout: when the resource manager lookups a node there could be a delay due to the network latency (or
sometimes firewall configuration). Default is 10000.

pa.rm.gcm.template.application.file: path of default GCM Application descriptor, used for nodes deployments in GCM based
node sources. If this file path is a relative, path is evaluated from the resource manager directory (variable pa.rm.home),
otherwise path is directly interpreted. See Section 4.3.3, “GCM customized infrastructure” part. Default is config/rnvdeployment/
GCMNodeSourceApplication.xml.

pa.rm.gcmd.path.property.name: string in the default GCM application that will be replaced by a path to a GCM deployment
descriptor. See Section 4.3.3, “GCM customized infrastructure” part. Default is gemd.file.

pa.rm.home: The resource Manager home directory. Default is ., but this property is overridden in Resource Manager launching
scripts, rm-start[.bat], in order to build an absolute path of Resource Manager installation directory.

pa.rm.nodesour ce.infrastructures: path to afile containing the list of supported infrastructures in the resource manager. Default
is config/rm/nodesour cefinfrastructures.

pa.rm.nodesour ce.policies: path to afile containing the list of supported node acquisition policiesin the resource manager. Default
is config/rm/nodesour ce/policies.

pa.rm.nodesour ce.maxthreadnumber : max number of threads in node source for parallel execution of network activities Default
is10.

pa.rm.selection.maxthreadnumber: max number of threads in selection manager for parallel script execution of nodes Default
is10.

pa.rm.monitoring.maxthr eadnumber: max number of threads in monitoring system to notify clients waiting for events. Default
is5.
pa.rm.jmx.connector name: name of the IMX Connector for the RM (default is' IMXRMAgent")

pa.rm.jmx.port: Port number used by IMX. the port used for IMX service and the RMI protocol. It will create a RMI registry
if needed.

pa.rm.account.refreshrate: The statistics cache layer refresh rate. It isrequested periodically by clients and in order to avoid data
base contacting all the time, it is stored in dedicated structures. Default is 10 secs.

pa.rm.ec2.properties: path to the Amazon EC2 account credentials properties file, mandatory when using the EC2 Infrastructure.
Default is config/rm/deployment/ec2.properties.

12
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pa.rm.auth.jaas.path: path to the Jaas configuration file which defines what modules are available for internal authentication.
Default is config/authenti cation/jaas.config.

pa.rm.auth.privkey.path: path to the Jaas configuration file which defines what modules are available for internal authentication.
Default is config/authentication/keys/priv.key.

pa.rm.auth.pubkey.path: path to the public key file which is used to encrypt credentials for authentication. Default is config/
authentication/keys/pub.key.

pa.rm.ldap.config.path: LDAP Authentication configuration file path, used to set LDAP configuration properties. Default is
config/authentication/Idap.cfg.

pa.rm.defaultloginfilename: login file name for file authentication method. Default is config/authentication/login.cfg.
pa.rm.defaultgroupfilename: group file name for file authentication method. Default is config/authentication/group.cfg.

pa.rm.authentication.loginM ethod: property that definesthe method that hasto be used for |ogging usersto the resource manager.
Default is RMFileLoginMethod.

pa.rm.db.hiber nate.configuration: hibernate configuration file. Default is config/rm/database/hiber nate/hiber nate.cfg.xml.
pa.rm.db.hibernate.dropdb: drop database before creating a new one. Default is false.

4.1.2. Users authentication

As presented before, clients of the resource manager are authenticated at connection time by providing their credentials incapsulating
encripted login and a password.

4.1.2.1. KeyPair authentication

Regardless of which method is actually used to perform the authentication, credentials need to be passed from the client to the Resource
Manager, through the network. The data will be encrypted with an AES symmetric secret key to allow unlimited credentials size, and
the AES key itself will be encrypted with an RSA keypair.

13
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Figure4.1. Credentials encryption

The Keypair can be generated with the key-gen[.bat] script:

bin/unix $ ./key-gen -p $SHOME/.proactive/priv.key -P SHOME/.proactive/pub.key

Accordingly, the Resource Manager configuration must be set so that, when started:

* parm.auth.privkey.path=$HOME/.proactive/priv.key
» pa.rm.auth.pubkey.path=$HOME/.proactive/pub.key

Although no encryption should be performed on server side, the public key should be known from the Resource Manager: indeed, aclient
can request the public key to the Resource Manager so that it may encrypt its credentials to perform authentication. This method does

14
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not require the Resource Manager's administrator to manually propagate public keysto all its users. Users can encrypt their credentials
with the create-cred[.bat] script. See Section 4.4.1, “ Start and stop the resource manager” for client-side configuration.

4.1.2.2. Select authentication method

The resource manager manages users authentication and authorization, it has to store users account/password, and check login and
password at connection. This storage of users accounts can be managed intwo ways. by files, or by LDAP. A Resource Manager property
(in config/rm/settings.ini) specifies which kind of authentication will be used:

#Property that defines the method that has to be used for logging users to the Resource Manager
#It can be one of the following values:

# -"RMFileLoginMethod" to use file login and group management

# -"RMLDAPLoginMethod" to use LDAP login management
pa.rm.authentication.loginMethod=RMFileLoginMethod

By default, authentication method is by file (RMFileLoginMethod). If you want to use the LDAP-based authentication, replace the
"RMFileLoginMethod" value by "RMLDAPLoginMethod".

4.1.2.3. Configure file-based authentication

By default, the resource manager stores users accounts, passwords, and group memberships (user or admin), in two files:

« config/authentication/login.cfg stores users and passwords accounts. Each line hasto look like user : passwd. Thedefault login.cfg
fileis given hereafter:

admin:admin
user:pwd
demo:demo

« config/authentication/group.cfg stores users membership. For each user registered in login.cfg, a group membership has to be
defined in thisfile. Each line hasto look like user :group. Group hasto be user to have user rights, or admin to have administrator
rights. Default group.cfg islike this:

admin:admin
demo:admin
user:user

Y ou can change the default paths of these two files. Edit file config/r m/settings.ini and change the two properties:

» parm.defaultloginfilename - To define a user/password file, change this line as follows. pa.r m.defaultloginfilename=/etc/rm/
mylogins.cfg

» pa.rm.defaultgroupfilenamee - To define a group membership file, change the line as follows: pa.rm.defaultloginfilename=/
etc/rm/mygroups.cfg

4.1.2.4. Configure LDAP-based authentication

The resource manager is able to connect to an existing LDAP, to check users login/password and verify users group membership. This
authentication method can be used with existing LDAP server which is aready configured. In order to use it, few parameters have
to be configured, such as path in LDAP tree users, LDAP groups that define user and admin group membership, URL of the LDAP
server, LDAP hinding method used by connection and configuration of SSL/TL S if you want a secured connection between the resource
manager and LDAP.

We assume that LDAP server is configured in the way that:

15
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« all existing users and groups are located under single domain

* users have object class specified in parameter "pa.ldap.user.objectclass’

* groups have object class specified in parameter "pa.ldap.group.objectclass’
» user and group name is defined in cn (Common Name) attribute

# EXAMPLE of user entry

#

# dn: cn=jdoe,dc=example,dc=com
# cn: jdoe

# firstName: John

# lastName: Doe

# objectClass: inetOrgPerson

# EXAMPLE of group entry

#

# dn: cn=mygroup,dc=example,dc=com

# cn: mygroup

# firstName: John

# lastName: Doe

# uniqueMember: cn=djoe,dc=example,dc=com
# objectClass: groupOfUniqueNames

settings.ini in config/r m directory, definesapath to aconfiguration filethat containsall LDAP connection and authentication properties.
Default value for this property defines a default configuration file: config/authentication/Idap.cfg. Specify your LDAP propertiesin
thisfile. Properties are explained below.

4.1.2.4.1. Set LDAP url
First, you have to define the LDAP's URL of your organisation. This address corresponds to the property: pa.ldap.url. You have to

put a standard LDAP-like URL, for example Idap://myL dap. Y ou can also set an URL with secure access: Idaps://myL dap:636. See
Section 4.1.2.4.4, “ Set SSL/TLS parameters’ for SSL/TLS configuration.

4.1.2.4.2. Define object class of user and group entities

Then you need to define how to differ user and group entities in LDAP tree. The users object class is defined by property
pa.ldap.user.objectclass and by default is "inetOrgPerson”. For groups, the property pa.ldap.group.objectclass has a default value
"groupOfUniqueNames" which could be changed.

4.1.2.4.3. Configure LDAP authentication parameters

By default, the resouce manager binds to LDAP in anonymous mode. Y ou can change this authentication method by modifying the
property pa.ldap.authentication.method. This property can have several values:

» none (default value) - the resource manager performs connection to LDAP in anonymous mode.

» simple- theresource manager performs connection to LDAP with aspecified login/password (see bel ow for user password setting).

* You can also specify a SASL mechanism for LDAPv3. There are many SASL available mechanisms: cram-md>5, digest-md5,
kerberos4... Just put sadl to this property to let the resource manager VM choose SASL authentication mechanism.

If you specify an authentication method different from 'none' (anonymous connection to LDAP), you must specify alogin/password for
authentication. There are two propertiesto set in LDAP configuration file:

» paldap.bind.login - sets user name for authentication.
 pa.ldap.bind.pwd - sets password for authentication.

16



Part | : ProActive Resource Manager Pro @ Chapter 4 : Administration guide

4.1.2.4.4. Set SSL/TLS parameters

The ProActive Resource Manager is able to communicate with LDAP with asecured SSL/TL S layer. It can be useful if your network is
not trusted, and critical information are transmitted between the rm server and LDAP, such as user passwords. First, set the LDAP URL

property pa.ldap.url toaURL of typeldaps:.//myLdap. Then set pa.ldap.authentication.method to none so asto del egate authentication
toSSL.

For using SSL properly, you have to specify your certificate and public keys for SSL handshake. Java stores certificates in a keyStore
and public keys in a trustStore. In most of the cases, you just have to define a trustStore with public key part of LDAP's certificate.
Put certificate in a keyStore, and public keys in a trustStore with the keytool command (keytool command is distributed with standard
javaplatforms):

keytool -import -alias myAlias -file myCertificate -keystore myKeyStore

myAlias is the alias name of your certificate, myCertificate is your private certificate file and myKeyStore is the new keyStore file
produced in output. This command asks you to enter a password for your keyStore.

Put LDAP certificate's public key in atrustStore, with the keytool command:
keytool -import -alias myAlias -file myPublicKey -keystore myTrustStore

myAliasisthe alias name of your certificate's public key, myPublicK ey isyour certificate's public key file and myTrustoreisthe new
trustStore file produced in output. This command asks you to enter a password for your trustStore.

Finally, in config/authentication/ldap.cfg, set keyStore and trustStore created before to their respective passwords:

» Set pa.ldap.keystore.path to the path of your keyStore.

* Set paldap.keystorepasswd to the password defined previously for keyStore.

» Set paldap.truststore.path to the path of your trustStore.

» Set paldap.truststore.passwd to the password defined previously for trustStore.

4.1.2.4.5. Use fall back to file authentication

Y ou can use simultaneously file-based authentication and L DA P-based authenti cation. Then Resource Manager can check user password
and group membership in login and group files, as performed in FileLogin method, if user or group is not found in LDAP. It uses
pa.rm.defaultloginfilename and pa.rm.defaultgr oupfilename files to authenticate user and check group membership. There are two
rules:

 If LDAP group membership checking fails, fall back to group membership checking with group file. To activate this behavior set
pa.ldap.group.member ship.fallback to true, in LDAP configuration file.

 If auserisnot found in LDAP, fall back to authentication and group membership checking with login and group files. To activate
this behavior, set pa.ldap.authentication.fallback to true, in LDAP configuration file.

4.1.3. User authorization

All users authenticated in the resource manager have they own role according to granted permissions. In the resource manager, we
use standard Java Authentication and Authorization Service (JAAS) to address these needs. Security support on the method call
level is provided by ProActive programming. This mechanism will not be discussed here and is described in details in the ProActive
Programming documentation®.

On the resource manager, level permissions allow to:

 perform user actions, like get/rel ease nodes, add/remove node, etc.
* access node sources and limit nodes utilization to particular user/group

1 http://proactive.inriafr/trunk/Programming/AdvancedFeatures/multiple_html/Security.html
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Usersare organized in groups and after authenti cation each of them has asingle UserPrincipal and some GroupPrincipals (may not have
them). Using this principals, the permissions are granted in the security policy file, like the following:

grant principal org.ow2.proactive.authentication.principals.UserNamePrincipal “john" {
permission

org.ow2.proactive.permissions.MethodCallPermission “org.ow2.proactive.resourcemanager.core.RMCore.getAtMostNodes";
permission

org.ow2.proactive.permissions.MethodCallPermission “org.ow2.proactive.resourcemanager.core.RMCore.releaseNodes";

k

This means that user "john" can request nodes for computations and release them. It cannot perform any administrative actions (they
have to be listed explicitly).

Permissions could be granted to groups and in this case will be applicable to al group members. For example, we may define a group
of users who provides computing resourses. We allow them to call add/remove nodes methods, so that they will be able to add their
nodes to the resource manager.

grant principal org.ow2.proactive.authentication.principals.GroupNamePrincipal "providers" {
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getAtMostNodes";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getExactlyNodes";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.releaseNode";
permission

org.ow2.proactive.permissions.MethodCallPermission “org.ow2.proactive.resourcemanager.core.RMCore.releaseNodes";

permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.addNode";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.removeNode";

permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getNodesList";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getNodeSourcesLi
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getFreeNodesNum
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getTotalNodesNun
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getTotalAliveNode
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getRMState";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getState";
permission

org.ow2.proactive.permissions.MethodCallPermission “org.ow2.proactive.resourcemanager.core.RMCore.isActive";
permission

org.ow2.proactive.permissions.MethodCallPermission “org.ow2.proactive.resourcemanager.core.RMCore.isAlive";
permission

org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.getMonitoring"”;
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permission
org.ow2.proactive.permissions.MethodCallPermission "org.ow2.proactive.resourcemanager.core.RMCore.disconnect”;

k

But having the permission of add/remove method call is not enough to actually add nodes. As all the nodes in the resource manager
are organized in node sources user has to have the node source administration permission. This permission cannot be granted in java
security policy file and defines at node source creation time by specifying which group or user will use nodes from this source and
administrate them.

There is a permission which authorized to perform any actions. For this needs, we have implemented custom
org.ow2.proactive.permissions.AllPermission to seperate an absulute freedom inside the resource manager from JVM. The following
isthe usage of this permission in group of administrators:

grant principal org.ow2.proactive.authentication.principals.GroupNamePrincipal “admin” {
permission org.ow2.proactive.permissions.AllPermission;

¢

The longest security check is at the moment of removing node. Here we verify that the user

» can call removeNode method
 can administrate the node source where the node is
* isthe one who added the node (or has AllPermission)

In order to use IMX monotoring interface, the standart javax.management.MBeanPermission has to be granted. Through IMX, we
expose an account data as well and for non-admin users we show them only their accounts

grant principal org.ow2.proactive.authentication.principals.GroupNamePrincipal “user" {

/I AuthPermission is requires for those who would like to access any mbean

permission javax.security.auth.AuthPermission "getSubject”;

permission javax.management.MBeanPermission "-#-[-]", "queryNames";

permission javax.management.MBeanPermission "javax.management.MBeanServerDelegate#-
[JMImplementation:type=MBeanServerDelegate]”, "addNotificationListener";

permission

javax.management.MBeanPermission "org.ow2.proactive.scheduler.core.jmx.mbean.MyAccountMBeanImpl#**:*]", "*";
permission

javax.management.MBeanPermission "org.ow2.proactive.resourcemanager.core.jmx.mbean.MyAccountMBeanImpl#*[*:*]",
permission

javax.management.MBeanPermission "org.ow2.proactive.resourcemanager.core.jmx.mbean.RuntimeDataMBeanImpl#*[*:*]

)

The default java security file used with the resource manager islocated in config directory $RM _HOM E/config/security.java.policy-
server.

4.2. The command line interface

This part explains how to launch the ProActive Resource Manager and interact with it using command line interface (CLI). In order to
use this interface the JAVA_ HOME environment variable has to be defined.
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4.2.1. Launching the resource manager

To start the resource manager, run the rm-start[.bat] or rm-start-clean[.bat] script in bin/[os]/ directory. The second script drops all
the data from data base used to store the history of RM. When launching the resource manager, it is possible to specify few arguments:
* -In or --localNodes, start the resource manager with 4 local nodes

» -d or --deploy, followed by alist of GCM deployment files (GCMD, see below for GCM utilisation) deploys ProActive nodes
described there.

* -h or --help - prints the command line help.
4.2.2. Interacting with the resource manager

rm-client[.bat], in bin/[os] directory, provides a way to connect to the resource manager and manipulate it in command line mode.
This scrips supports a bunch of options:

$RM_HOME/bin/unix$ rm-client -h

usage: rm-client [-a <node URLs> | -cn <names> | -d <node URLs> | -In | -Ins | -ma | -ni <nodeURL> | -r <names> | -rp | -
s | -stats | -t | -ua <username>] [-c

<arg>] [-env <filePath>] [-f] [-g] [-h] [-i <params>] [-] <login>] [-ns <nodes URLs>] [-p <params>] [-sf <filePath
argl=vall arg2=val2 ...>] [-u

<rmURL>]
-a,--addnodes <node URLs> <ctl> Add nodes by their URLs
-c,--credentials <arg> Path to the credentials (/homel/jlscheef/.proactive/security/creds.enc).
-cn,--createns <names> <ctl> Create new node sources
-d,--removenodes <node URLs> <ctl> Remove nodes by their URLs
-env,--environment <filePath> Execute the given script and go into interactive mode
-f,--force <ctl> Do not wait for busy nodes to be freed before nodes removal, node source
removal and shutdown actions

(-d, -r and -s)

-g,--qui Start the console in a graphical view
-h,--help Display this help
-i,~-infrastructure <params> Specify an infrastructure when node source is created
-l,--login <login> The username to join the Resource Manager
-In,--listnodes <ctl> List nodes handled by Resource Manager. Display is : NODESOURCE
HOSTNAME STATE NODE_URL
-Ins,--listns <ctl> List node sources on Resource Manager. Display is : NODESOURCE TYPE
-ma,--myaccount <ctl> Display current user account informations
-ni,--nodeinfo <nodeURL> <ctl> Display node information
-ns,--nodesource <nodes URLs> <ctl> Specify an existing node source name for adding nodes
-p,--policy <params> Specify a policy when node source is created
-r,--removens <names> <ctl> Remove given node sources
-rp,--reloadpermissions <ctl> Reload the permission file
-s,--shutdown <ctl> Shutdown Resource Manager
-sf,--script <filePath argl=vall arg2=val2 ...> <ctl> Execute the given javascript file with optional arguments.
-stats,--statistics <ctl> Display some statistics about the Resource Manager
-t,--topology <ctl> Displays nodes topology.
-u,--rmURL <rmURL> The Resource manager URL (default rmi://localhost:1099/)
-ua,--useraccount <username> <ctl> Display account information by username

NOTE : if no <ctl> command is specified, the controller will start in interactive mode.

When new node source is created custom infrastructure or policy can be specified:

« -infrastructure parameter allowsto list or specify an infrastructure. In order to see the list of supported infrastructures run
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$RM_HOME/bin/unix$ rm-client -l admin -cn myns -infrastructure

Available node source infrastructures:

Name: Local Infrastructure

Description: Deploys nodes on Resource Manager's machine

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.Locallnfrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] credentials maxNodes[4] nodeTimeout[5000] paProperties

Name: CLI Infrastructure

Description: Creates remote runtimes using custom scripts

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.CLIInfrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] interpreter[bash] deploymentScript removalScript hostsList
nodeTimeOut[60000] maxDeploymentFailure[5]

Name: Default Infrastructure Manager

Description: Default infrastructure

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.DefaultinfrastructureManager
Parameters: <class name> rmuUrl[rmi://slave1:2007/]

Name: SSH Infrastructure

Description: Creates remote runtimes using SSH

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.SSHinfrastructure

Parameters: <class name> rmUrl[rmi://slave1:2007/] sshOptions javaPath[jdk/bin/java]
schedulingPath[SCHEDULER_HOME] nodeTimeOut[60000] maxDeploymentFailure[5] targetOs[Linux] javaOptions
rmCredentialsPath hostsList

Name: Generic Batch Job Infrastructure

Description: Acquires nodes from a GENERIC resource manager.

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.GenericBatchJoblInfrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] javaPath[jdk/bin/java] sshOptions
schedulingPath[SCHEDULER_HOME] javaOptions maxNodes[1] nodeTimeOut[300000] serverName rmCredentialsPath
submitJobOpt implementationClassname implementationFile

Name: GCM Infrastructure

Description: [DEPRECATED] Infrastructure described in GCM deployment descriptor

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure. GCMinfrastructure
Parameters: <class name> rmuUrl[rmi://slave1:2007/] descriptor

Name: GCM Customised Infrastructure

Description: [DEPRECATED] Handles hosts from the list using specified gcm deployment descriptor
template with HOST java variable contract (see proactive documentation)

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure. GCMCustomisedInfrastructure
Parameters: <class name> rmuUrl[rmi://slave1:2007/] descriptor hostsList timeout[60000]

Name: LSF Infrastructure

Description: Acquires nodes from a LSF resource manager.

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.LSFInfrastructure

Parameters: <class name> rmUrl[rmi://slave1:2007/] javaPath[/jdk/bin/java] sshOptions
schedulingPath[SCHEDULER_HOME] javaOptions maxNodes[1] nodeTimeOut[300000] serverName rmCredentialsPath
submitJobOpt

Name: Virtual Infrastructure
Description: Virtualized Infrastructure node acquisition
Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.Virtuallnfrastructure
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Parameters: <class name> rmUrl[rmi://slave1:2007/] infrastructure VMMUrl VMMUser VMMPwd VMTemplate VMMax][0]
hostCapacity[0] PAConfig RMCredentials

Name: PBS Infrastructure

Description: Acquires nodes from a PBS resource manager.

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.PBSinfrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] javaPath[jdk/bin/java] sshOptions
schedulingPath[SCHEDULER_HOME] javaOptions maxNodes[1] nodeTimeOut[300000] serverName rmCredentialsPath
submitJobOpt[-l "nodes=1:ppn=1"]

Name: EC2 Infrastructure

Description: Handles nodes from the Amazon Elastic Compute Cloud Service.

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.EC2Infrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] configurationFile RMCredentialsPath nodeHttpPort[80]

Name: WinHPC Infrastructure

Description: Windows HPC infrasturcure

Class name: org.ow2.proactive.resourcemanager.nodesource.infrastructure.WinHPClInfrastructure

Parameters: <class name> rmuUrl[rmi://slave1:2007/] maxNodes[1] serviceUrl[https://<computerName>/HPCBasicProfile]
userName password trustStore trustStorePassword javaPath[jre/bin/java] rmPath[SCHEDULER_HOME]
RMCredentialsPath javaOptions extraClassPath timeout[60000]

Choose the one you need and add the corresponding parameters to the command line.
» -policy parameter allowsto list or specify a policy. First seethelist of available policies:

$RM_HOME/bin/unix$ rm-client -l admin -cn myns -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.DefaultinfrastructureManager -policy

Available node source policies:

Name: Release Resources When Scheduler Idle

Description: Releases all resources when scheduler is idle for specified

time. Acquires them back on job submission.

Class name: org.ow2.proactive.scheduler.resourcemanager.nodesource.policy.ReleaseResourcesWhenSchedulerldle
Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] schedulerUrl schedulerCredentialsPath idleTime[60000]

Name: Cron Load Based Policy

Description: Triggers new nodes acquisition when scheduler is overloaded within a time slot defined in crontab syntax.
Class name: org.ow2.proactive.scheduler.resourcemanager.nodesource.policy.CronLoadBasedPolicy

Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] schedulerUrl schedulerCredentialsPath
refreshTime[1000] minNodes[0] maxNodes[10] loadFactor[10] nodeDeploymentTimeout[10000] acquisionAllowed[* * * *
*] acquisionForbidden[* * * * *] preemptive[false] allowed[false]

Name: EC2 Policy

Description: Allocates as many resources as scheduler required according

to loading factor. Releases resources smoothly.

Class name: org.ow2.proactive.scheduler.resourcemanager.nodesource.policy.EC2Policy

Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] schedulerUrl schedulerCredentialsPath
refreshTime[1000] minNodes[0] maxNodes[10] loadFactor[10] nodeDeploymentTimeout[2400000]

Name: Time Slot Policy

Description: Acquires and releases nodes at specified time.

Class name: org.ow2.proactive.resourcemanager.nodesource.policy. TimeSlotPolicy

Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] acquireTime[7/18/11 10:31:13 AM CEST]
releaseTime[7/18/11 11:31:13 AM CEST] period[86400000] preemptive[true]
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Name: Cron Slot Load Based Policy

Description: Keeps all nodes up and running within specified time slot and acquires node on demand when scheduler is
overloaded at another time.

Class name: org.ow2.proactive.scheduler.resourcemanager.nodesource.policy.CronSlotLoadBasedPolicy

Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] schedulerUrl schedulerCredentialsPath
refreshTime[1000] minNodes[0] maxNodes[10] loadFactor[10] nodeDeploymentTimeout[10000] deployAllAt[* * * * *]
undeployAllAt[* * * * *] preemptive[false] acquireNow][false]

Name: Scheduler Loading Policy

Description: Allocates as many resources as scheduler required according

to loading factor. Releases resources smoothly.

Class name: org.ow2.proactive.scheduler.resourcemanager.nodesource.policy.SchedulerLoadingPolicy
Parameters: <class name> nodeUsers[ALL] nodeProviders[ME] schedulerUrl schedulerCredentialsPath
refreshTime[1000] minNodes[0] maxNodes[10] loadFactor[10] nodeDeploymentTimeout[10000]

Name: Static Policy

Description: Static nodes acquisition.

Class name: org.ow2.proactive.resourcemanager.nodesource.policy.StaticPolicy
Parameters: <class name> nodeUsers[ALL] nodeProviders[ME]

Name: Cron Policy

Description: Acquires and releases nodes at specified time.

Class name: org.ow2.proactive.resourcemanager.nodesource.policy.CronPolicy

Parameters: <class name> nodeUsers[ALL] nodeProviders|[ME] nodeAcquision[* * * * *] nodeRemoval[* * * * *]
preemptive[false] forceDeployment[false]

Then select the appropriate one and specify it in the command line. Example:

>rm-client -| admin -cn myns -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.DefaultinfrastructureManager rmURL -policy
org.ow2.proactive.resourcemanager.nodesource.policy.StaticPolicy ALL ME

4.2.2.1. Interactive mode

Another way to interact with the resource manager is using the interactive mode of the controller. Interactive mode correspond to a
JavaScript console, which is able to manage the resouce manager. To start it in this mode, just launch the bin/[os]/r m-client[.bat]
command without any parameter. Once connected, type ? or help() to get the list of provided functions:

exMode(display,onDemand) Change the way exceptions are displayed (if display is true, stacks are displayed - if
onDemand is true, prompt before displaying stacks)

addnode(nodeURL, nsName) Add node to the given node source (parameters is a string representing the node URL
to add and an optional string representing the node source in which to add the node)

removenode(nodeURL,preempt) Remove the given node (parameter is a string representing the node URL, node is
removed immediately if second parameter is true)

createns(nsName, infr,pol) Create a new node source with specified name, infrastructure and policy (e.g.
createns('myname’, ['infrastrucure’, 'param1l’, ...], ['policy’, 'param1’, ...]))

removens(nsName,preempt) Remove the given node source (parameter is a string representing the node source
name to remove, node source is removed immediately if second parameter is true)

listnodes() List every handled nodes

listns() List every handled node sources

listinfrastructures() List supported infrastructures

listPolicies() List available node sources policies

shutdown(preempt) Shutdown the Resource Manager (RM shutdown immediately if parameter is true)
jmxinfo() Display some statistics provided by MBean
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exec(scriptFilePath) Execute the content of the given script file (parameter is a string representing a script-file
path)

setLogsDir(logsDir) Set the directory where the log are located, (default is RM_HOME/.logs
viewlogs(nbLines) View the last nbLines lines of the logs file, (default nbLines is 20)

refreshPermissions() Reload permissions policy file

exit() Exits RM controller

4.2.2.1.1. execute actions in a Java script file

Y ou can script a sequence of commands to send to Resource Manager in ajavascript file:

[* set exec mode in order to not display stack trace, and not ask for either.*/
exMode(false,false);

[* remove a node source, preemptively */
removens('my node source" true);

[* create a new node source with GCMD and static nodes acquisition*/

createns("my_node_source",

['org.ow2.proactive.resourcemanager.nodesource.infrastructure.GCMInfrastructure', 'rmURL’, '‘path_to_descriptor'],
['org.ow2.proactive.resourcemanager.nodesource.policy.StaticPolicy', 'ALL", 'ME']);

[* wait for a while */
java.lang.Thread.sleep(10000);

[* check that deployment has succeed */
listnodes();

Then run this script by typing in interactive mode;

> exec("myScript.js");
4.3. Organizing your nodes

The ProActive Resource Manager supports nodes aggregation from heterogeneous environments. As a node is just a VM running
somewhere, the process of communication to such nodes is unified and defined by ProActive library. The only part which has to be
defined is the procedure of nodes deployment which could be quite different depending on infrastructures and their limitations. After
installation of the server and node partsit is possible to configure an automatic nodes deployment. Basically, you can say to the resource
manager how to launch JVMs with ProActive nodes and when.

Note

/ Lets give an example here. Y ou have a cluster of linux-x64 machines permanently at your disposal with ssh accessto al
hosts and a cluster running Windows HPC where you would like to run computations periodically (let us say from 12 to 14
every day). In order to describe such akind of behavior, we create 2 node sources using GUI or command lineinterface. The
first one isthe node source with "ssh infrastructure” and static deployment policy. The command would be the following:

$RM_HOME>./bin/unix/rm-client --createns "MyCluster" -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.SSHinfrastructure
rmURL sshOptions javaPath schedulingPath nodeTimeout attempt targetOS javaOptions rmCreds hostsList

The semantic of this command is quite straight forward, namely the resource manager tries immediately to launch the
command of JVM creation through ssh using aspecial classwhich creates ProActive nodesinside JVMs and register them
in the resource manager. Static node acquisition is default and you do not have to explicitly specify it.
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The procedure of deployment on Windows HPC is more tricky because it involves the native scheduler and in order to
take into account other users of the cluster, we have to go through it. Basically, what the resource manager doesis contact
the windows scheduler exposed as a web service (it requires additional configuration of windows cluster) and submit a
job launching the VM process with ProActive. Here we also describe when the deployment has to be triggered using
time slot policy.

$RM_HOME>./bin/unix/rm-client --createns "WindowsCluster" -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure. WinHPClInfrastructure

rmURL maxNodes serviceUrl userName password trustStore trustStorePassword javaPath rmPath
RMCredentialsPath javaOptions extraClassPath timeout

-policy org.ow2.proactive.resourcemanager.nodesource.policy. TimeSlotPolicy nodesAvailableTo
administrator acquireTime releaseTime period preemptive

As you can see in the example above, in order to create a node source, you have to define two entities infrastructure manager and
node sour ce policy.

I nfrastructuremanager isresponsiblefor communicating with an infrastructure. When anew node hasto be deployed, aninfrastructure
manager will launch new JVM or just request an already existing nodes running somewhere. All these details are specific to the
infrastructure manager implementation.

Warning

ProActive Scheduling supports only one node per JVM. So that if you're configuring the resource manager to be used with
scheduler take it into account. In the following, the term "node" always refers to a single node deployed in a dedicated
JVM.

Node sour ce policy isaset of rules and conditions which describes when and how many nodes have to be acquired or released. Policies
use node source API to manage the node acquisition.

Node sources were designed in away that:

 All logic related to node acquisition is encapsulated in the infrastructure manager.
» Conditions and rules of node acquisition is described in the node source policy.
» Permissions to the node source. Each policy has two parameters:

nodeUsers - utilization permission defined who can get nodes for computations from this node source. It has to take one of
the following values:

* "ME" - Only the node source creator

e "users=user1,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group?2). It is possible to specify only groups or only users.

e« "ALL" - Everybody

nodeProviders- Provider permission defines who can add nodes to this node source. It should take one of the following values:

« "ME" - Only the node source creator

e "users=user 1,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

The user created the node sourceisthe administrator of thisnode source. It can add and removed nodesto it, remove the node source
itself, but cannot use nodes if usage policy is set to PROVIDER or PROVIDER_GROUPS (unlessit's granted AllPermissions).

* New infrastructure manager or node source policy can be dynamically plugged into the Resource Manager. In order to do that, itis
just required to add new implemented classesin the class path and update corresponding list in the configuration file [RM_HOME]/
config/rm/nodesource).

In the resource manager, there is always a default node source consisted of DefaultInfrastrucureManager and Static policy. Itisnot able
to deploy nodes anywhere but makes it possible to add existing nodes to the RM.
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4.3.1. Default infrastructure

Default infrastructur e manager isdesigned to be used with ProActive agent. It cannot perform an automatic deployment but any users
(including an agent) can add already existing nodes into it. In order to create a node source with this infrastructure, run the following

command:

$RM_HOME>./bin/unix/rm-client --createns defaultns -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.DefaultinfrastructureManager rmURL

The only parameter to provide is the following one:
* rmURL - the URL of the resource manager.

4.3.2. Local infrastructure

Local Infrastructure Manager can be used to start nodes locally, i.e, on the host running the Resource Manager. In order to create a
node source with this infrastructure, run the following command:

$RM_HOME->./bin/unix/rm-client --createns localns -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.Locallnfrastructure RMUrl credentialsPath

numberOfNodes timeout javaProperties

 RMUrl - Url of the resource manager server (can leave it empty to use default value, i.e, the url of the resource manager you
connect to)

 credentialsPath - The absolute path of the credentials file used to set the provider of the nodes.

» number OfNodes - The number of nodes to deploy.

« timeout - The length in ms after which one anode is not expected anymore.

» javaProperties - Thejava properties to setup the ProActive environment for the nodes

4.3.3. GCM customized infrastructure

GCM customized infrastructur e can deploy/remove a single node to/from the infrastructure described in GCM descriptor. It makes
possible to use this insfrastructure manager together with more precise policies such as "scheduler aware policy" (see below). In order
to create such node source user has to specify GCMD and hosts list. GCMD has to define a deployment of a single node and does not
have to have an explicit host names. Instead of this, ${ HOST} variable must be used and at the moment of deployment the resource
manager associates host to the gcmd (see $RM_HOME/config/rm/deployment/deployment_ssh_hosts_list_template.xml).

$RM_HOME>./bin/unix/rm-client --createns gcmns -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure. GCMCustomisedInfrastructure rmURL config/rm/
deployment/deployment_ssh_hosts_list_template.xml config/rm/deployment/hostslist nodeTimeout

This infrastructure needs 4 arguments, described hereafter:

e RMUrl - Url of the resource manager server

» descriptor - path to atemplate GCM Deployment descriptor file where the ${HOST} variable is used.
* hostsList - path to afile containing alist of hosts (one host per line).

* timeout - The length in ms after which one anode is not expected anymore.

Even if GCM and GCM Customized infrastructures used the sasme GCM Application descriptor file, only GCM Customized makes an
optimal usage of it. The main difference comes from the fact that the GCM Customized infrastructure manager predicts the deployment
of the nodes by giving them a name. This name can directly be set by the infrastructure manager filling in a variable contract (name
jvmargDefinedByIM) of the xml descriptor file.

4.3.4. SSH infrastructure

This infrastructure allows to deploy nodes over ssh. Having alist of hosts the resource manager construct the ssh command to launch
remote JVMs. Java path and rm distribution path on remote hosts have to be specified together with other parameters. Example:
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This infrastructure needs 10 arguments, described hereafter:

Rm Url - The resource manager's url that will be used by the deployed nodes to register by themself.

SSH Options - Options you can pass to the SSHClient executable ( -I inriato specify the user for instance)

Java Path - Path to the java executable on the remote hosts.

Scheduling Path - Path to the Scheduling/RM installation directory on the remote hosts.

Node Time Out - A duration after which one the remote nodes are considered to be lost.

Attempt - The number of time the resource manager tries to acquire a node for which one the deployment fails before discarding
it forever.

Target OS- Oneof 'LINUX', 'CYGWIN' or ' WINDOWS' depending on the machines (in Hosts List file) operating system.
Java Options - Java options appended to the command used to start the node on the remote host.

Rm Credentials Path - The absolute path of the 'rm.cred' file to make the deployed nodes able to register to the resource manager
( config/authentication/rm.cred ).

Hosts List - Path to a file containing the hosts on which resources should be acquired. This file should contain one host per line,
described as a host name or a public IP address, optionally followed by a positive integer describing the number of runtimes to
start on the related host (default to 1 if not specified). Example:

rm.example.com
test.example.net 5
192.168.9.10 2

4.3.5. Command Line infrastructure

Thisgeneric infrastructure allowsto deploy nodes using deployment script written in arbitrary language. Theinfrastructure just launches
this script and waits until the ProActive nodeisregistered in the resource manager. Command lineinfrastructure could be used when you
prefer to describe the deployment process using shell scripts instead of Java. Script examples could be found in RM_HOM E/samples/
scripts/deployment. The deployment script has 4 parameters: HOST_NAME, NODE_NAME, NODE_SOURCE_NAME, RM_URL.
The removal script has 2 parameters: HOST_NAME and NODE_NAME.

This infrastructure needs 7 arguments, described hereafter:

Rm Url - The resource manager's url that will be used by the deployed nodes to register by themself.
Interpreter - Path to the script interpreter (bash by default).

Deployment Script - A script that launches a ProActive node and register it to the RM.

Removal Script - A script that removes the node from the resource manager.

Hosts List - Path to a file containing the hosts on which resources should be acquired. This file should contain one host per line,
described as a host name or a public IP address, optionally followed by a positive integer describing the number of runtimes to
start on the related host (default to 1 if not specified). Example:

rm.example.com
test.example.net 5
192.168.9.10 2

Node Time Out - The length in ms after which one a node is not expected anymore.
Max Deployment Failure - the number of times the resource manager tries to relaunch the deployment script in case of failure.

4.3.6. Windows HPC infrastructure

The deployment through Windows HPC scheduler. In order to make it functional, the Windows HPC has to be configured according to
this guide”. After exposing windows native scheduler as aweb service it is possible to contact it from Java and submit any command.
In our case, it isacommand launching JVM on one of the cluster nodes.

$RM_HOME>./bin/unix/rm-client --createns winhpc -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure. WinHPClInfrastructure rmURL 8 https://cluster_name/

2 http://technet.microsoft.com/en-ug/library/cc972837(WS.10).aspx
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HPCBasicProfile username password trustStore trustStorePassword javaPath rmPath RMUrl RMCredentialsPath
javaOptions extraClassPath nodeTimeout

This infrastructure needs 12 arguments, described hereafter:

e RMUrl - Url of the resource manager server

» maxNodes - Maximum number of nodes to deploy.

* serviceUr! - Url of the WinHPC web service.

» userName - username for the web service connection

e password - password for the web service connection

* trustStore - name of the trustStore

e trustStorePassword - password of the trustStore

* javaPath - Path to the java executable on the WinHPC server.

e rmPath - Path to the Resource Manager directory on the WinHPC server.

* RMCredentialsPath - Path to the RM Credentias

 javaOptions - Java options appended to the command used to start the node on WinHPC server.
» extraClassPath - Extra class path to be added.

« timeout - The length in ms after which one a node is not expected anymore.

4.3.7. Amazon EC2 Infrastructure
4.3.7.1. Overview

The Elastic Compute Cloud, aka EC2, is an Amazon Web Service, that allows its users to use machines (instances) on demand on the
cloud. An EC2 instance is a Xen virtual machine, running on different kinds of hardware, at different prices, but always paid by the
hour, allowing lots of flexibility. Being virtual machines, instances can be launched using custom operating system images, called AM|
(Amazon Machine Image). For the Resource Manager to use EC2 instances as computing nodes, a specific EC2 Infrastructure as well
as AMI creation utilities are provided.

In order to use EC2 instances in the Resource Manager, it is recommended to take the following steps:

» Section4.3.7.2, “AWS Account” describes the minimum configuration needed to deploy nodes on EC2

e Section 4.3.7.3, “Deploying Nodes’ gives asimple example with the default provided configuration, once your AWS account and
local configuration are setup.

4.3.7.2. AWS Account

To use the EC2 Infrastructure in the Resource Manager, proper Amazon credentials are needed. This section describes briefly how to
obtain them, and how to use them to configure your environment.

1. First, you need to create an AWS account at http://aws.amazon.com/.

2. With your new AWS account, sign up for EC2 at http://aws.amazon.com/ec?/.

3. Now, you need to obtain the credentials. On the AWS website 3 point your browser to the Y our Web Services Account button,
adrop down list displays. Click View Access Key Identifiers.

4. Usethisinformationtofill inthe propertiesAWS AKEY (AccessKey), AWS SKEY (Secret Key) and AWS USER (numerical
EC2 user ID) in thefile located in /config/r m/deployment/ec2.pr operties. Those thee parameters should never change, except if
you need for some reason to handle multiple EC2 accounts. Other properties in the configuration file are:

» AMI: Defines which AMI will be deployed on instances. The value to provide is the unique AMI Id, ami-XXX. If no default
value is provided, you need to find a public ProActive AMI corresponding to the release you are using.

* INSTANCE_TYPE: One of ml.small, ml.large, ml.xlarge, cl.medium, cl.xlarge, which defines what kind of hardware the
instance will be running on. m1 instances are memory focused, whereas cl instances are for more CPU intensive tasks. This
property defaultsis ml.small, the cheapest and slowest of all.

s http://aws.amazon.com/
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Warning

Only ml.xlarge and cl.xlarge instances are able to launch x86_64 AMI. When trying to run such AMI, if
INSTANCE_TYPE is not one of the xlarge, it will be forced to m1.xlarge. If you want to control the cost of your
instances, do not run x86_64 AMIs.
* MAX_INST: Setsamaximum number of instances that can be deployed simultaneously on this infrastructure, which is useful
to control the cost of instances.

4.3.7.3. Deploying Nodes

Using the Scheduler and the Resource Manager with an EC2 NodeSource requires specific configuration. EC2 instances, indeed, are
located on a private network, behind a NAT device: this allows fast communications between two EC2 instances, but thisis an issue
when using the RMI protocol. The workaround is to use a PAMR router, or the HTTP protocol.

For that reason, the HTTP protocol is forced for communications going from the RM to the EC2 nodes. On the other way, from EC2
to the RM, using HT TP communications is also the simplest, also RMISSH is possible but requires manual configuration for deploying
RSA keys. To configure your RM with HTTP, al you need to specify is a configuration file with the following properties, for both
Resource Manager and Scheduler.

<prop key="proactive.net.nolocal" value="true"/>

<prop key="proactive.communication.protocol" value="http" />
<prop key="proactive.http.port" value="PORT" />

<prop key="proactive.net.noprivate" value="true" />

<prop key="proactive.uselPaddress" value="true" />

Note that you need to specify a different port for both configurations. Sample configurations can be found in /samples/ec2.

Using this configuration, you can start a Resource Manager and a Scheduler using the /bin/unix/rm-start script. An EC2 NodeSource
can now be added using the command line interface of the Resource Manager:

$RM_HOME>./bin/unix/rm-client --createns ec2 -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.EC2Infrastructure ./config/rm/deployment/ec2.properties
rmUrl RMCredentialsPath nodeHttpPort

Y ou will need to specify:

» configurationFile - EC2 configuration file such as /config/r m/deployment/ec2.properties, which you should have filled with
your AWS credentials beforehand.

* rmUrl - afully qualified URL conforming to protocol://I P:port/, where IP is the public IP of the machine where the Resource
Manager is launched. Protocol and port are mandatory, as these values will be used to configure the ProActive runtime of the EC2
instances at boot. It describes the protocol and port used for communications from the instance to the Resource Manager.

» RMCredentialsPath - to register on the Resource Manager, nodes need these credentials to log in. That can be found in /config/
authentication/login.cfg when using default configuration.

» nodeHttpPort - As stated before, the EC2 node will expose itself with the HTTP protocol. Y ou can configure which port it will
use. Thisisuseful if the machine on which the RM is started has restrictive firewall rules for outgoing connections.

Once the Resource Manager is up and running with its EC2 NodeSource, new jobs can be added by using /bin/unix/scheduler-admin,
or the Scheduler GUI.

4.3.8. Load Sharing Facility (LSF) infrastructure

This infrastructure knows how to acquire nodes from LSF by submitting a corresponding job. 1t will be submitted through SSH from
the RM to the L SF server. Asan alternative, you may consider using the GCM Customized infrastructure instead, which provides more
control over the deployment, but requires more configuration.
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$RM_HOME>./bin/unix/rm-client --createns Isf -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.LSFInfrastructure rmURL javaPath sshOptions
schedulingPath javaOptions maxNodes nodeTimeout LSFServer RMCredentialsPath bsubOptions

where:

 RMUrl - URL of the Resource Manager from the L SF nodes point of view - this is the URL the nodes will try to lookup when
attempting to register to the RM after their creation.

 javaPath - path to the java executable on the remote hosts (ie the L SF daves).

e SSH Options - Options you can pass to the SSHClient executable ( -l inriato specify the user for instance)

 schedulingPath - path to the Scheduling/RM installation directory on the remote hosts.

 javaOptions - Java options appended to the command used to start the node on the remote host.

» maxNodes - maximum number of nodesthisinfrastructure can simultaneously hold from the L SF server. That isuseful considering
that L SF does not provide a mechanism to evaluate the number of currently available or idle cores on the cluster. This can result
to asking more resources than physically available, and waiting for the resources to come up for a very long time as the request
would be queued until satisfiable.

* Node Time Out - The length in ms after which one a node is not expected anymore.

» Server Name- URL of the L SF server, whichisresponsible for acquiring L SF nodes. This server will be contacted by the Resource
Manager through an SSH connection.

* RM Credentials Path - Encrypted credentialsfile, as created by the create-cred[.bat] utility. These credentials will be used by the
nodes to authenticate on the Resource Manager.

» Submit Job Opt - Optionsfor the bsub command client when acquiring nodes on the L SF master. Default value should be enough
in most cases, if not, refer to the documentation of the L SF cluster.

4.3.9. Portable Batch System (PBS) infrastructure

Thisinfrastructure knows how to acquire nodes from PBS (i.e. Torque) by submitting a corresponding job. It will be submitted through
SSH from the RM to the PBS server. As an alternative, you may consider using the GCM Customized infrastructure instead, which
provides more control over the deployment, but requires more configuration.

$RM_HOME>./bin/unix/rm-client --createns pbs -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.PBSInfrastructure rmURL javaPath sshOptions
schedulingPath javaOptions maxNodes nodeTimeout PBSServer RMCredentialsPath qsubOptions

where:
* RMUrl - URL of the Resource Manager from the PBS nodes point of view - thisis the URL the nodes will try to lookup when
attempting to register to the RM after their creation.
 javaPath - path to the java executable on the remote hosts (ie the PBS slaves).
e SSH Options - Options you can pass to the SSHClient executable ( -l inriato specify the user for instance)
» schedulingPath - path to the Scheduling/RM installation directory on the remote hosts.
» javaOptions - Java options appended to the command used to start the node on the remote host.

» maxNodes- maximum number of nodesthisinfrastructure can simultaneously hold from the PBS server. That isuseful considering
that PBS does not provide a mechanism to evaluate the number of currently available or idle cores on the cluster. This can result
to asking more resources than physically available, and waiting for the resources to come up for a very long time as the request
would be queued until satisfiable.

* Node Time Out - The length in ms after which one a node is not expected anymore.

« Server Name- URL of the PBS server, whichisresponsible for acquiring PBS nodes. This server will be contacted by the Resource
Manager through an SSH connection.

* RM Credentials Path - Encrypted credentialsfile, as created by the create-cred[.bat] utility. These credentials will be used by the
nodes to authenticate on the Resource Manager.

« Submit Job Opt - Optionsfor the gsub command client when acquiring nodes on the PBS master. Default value should be enough
in most cases, if not, refer to the documentation of the PBS cluster.
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4.3.10. Generic Batch Job infrastructure

Generic Batch Job infrastructure provides users with the capability to add the support of new batch job scheduler by providing
a class extending org.ow2.proactive.resourcemanager.nodesource.infrastructure.BatchJoblnfrastructure. Once you have written that
implementation, you can create a node source which makes usage of this infrastructure by running the following command:

$RM_HOME>./bin/unix/rm-client --createns pbs -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.GenericBatchJoblnfrastructure rmURL javaPath
sshOptions schedulingPath javaOptions maxNodes nodeTimeout BatchJobServer RMCredentialsPath subOptions
implementationName implementationPath

where;

* RMUTrl - URL of the Resource Manager from the batch job scheduler nodes point of view - thisis the URL the nodes will try to
lookup when attempting to register to the RM after their creation.

 javaPath - path to the java executable on the remote hosts (ie the slaves of the batch job scheduler).

» SSH Options - Options you can pass to the SSHClient executable ( -l inriato specify the user for instance)

 schedulingPath - path to the Scheduling/RM installation directory on the remote hosts.

 javaOptions - Java options appended to the command used to start the node on the remote host.

» maxNodes - maximum number of nodes this infrastructure can simultaneously hold from the batch job scheduler server.

* Node Time Out - The length in ms after which one anode is not expected anymore.

» Server Name - URL of the batch job scheduler server, which is responsible for acquiring nodes. This server will be contacted by
the Resource Manager through an SSH connection.

* RM Credentials Path - Encrypted credentialsfile, as created by the create-cred[.bat] utility. These credentials will be used by the
nodes to authenticate on the Resource Manager.

» Submit Job Opt - Options for the submit command client when acquiring nodes on the batch job scheduler master.

* implementationName - Fully qualified name of the implementation of
org.ow2.proactive.resourcemanager.nodesource.infrastructure.BatchJobl nfrastructure provided by the end user.
» implementationPath - The absolute path of the implementation of

org.ow2.proactive.resourcemanager.nodesource.infrastructure.BatchJobl nfrastructure.
4.3.11. Virtualized infrastructure
4.3.11.1. Hardware Virtualization Overview

Virtualized Infrastructure here means a part of an Infrastructure that runs a virtualization software. This virtualized infrastructure can
then be used as aresource pool for Resource Manager execution. A brief introduction to the installation and the use of the virtualization
software handled by the Resource Manager isgiven below. Thefollowing section isdedicated to explain the use of the Resource Manager
for such an infrastructure.

Hardware virtualization allows to run several operating systems on a unique machine. This is done thanks to a specific software called
“Virtual Machine Monitor” (VMM). Every virtualization solution needs a particular operating system to work (“Dom0” in case of bare
metal, VMM and “host OS’ in case of hosted virtualization, wewill dig deeper with thislater on). The VMM can either emulates specific
hardware devices or grants access to real hardware to the virtual machine (or guest operating systemi.e. VM). One thus benefits from
many features for different purposes. We identify 2 kinds of VMM:

» Typelhypervisor (or bare metal).

Thistype of hypervisor is named "bare metal" because it does not need any operating system beneath to work. Depending on what
kind of product you use, you will benefit from different drivers for different hardware and, maybe, will not be able to get the
software functional because of unsupported hardware (see a description at: http://en.wikipedia.org/wiki/Hypervisor). Most often,
you will need a“DOM 0" virtual machine, which isin fact the operating system that stands for your workspace to manage your
virtual infrastructure. The virtual machine monitor (VMM) itself isasmall footprint software (about 50M o) which will only check
and schedule underlying hardware access. To set up your virtual environment you need an extra software (xm for XenOss, xe for
XenServer, vmx for ESX ...) which is usable directly from your DOM 0. This type of hypervisor is, in general, more efficient
and faster than other hypervisors as it implements its own hardware access policy at the lowest possible level and since you avoid
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overhead induced by an underlying operating system. Here are some well-known type 1 hypervisors: XenServer®, Hyper-V°, xVM
Server®, VMware ESX/ESXi’, Xen 0SS

e Type2hypervisor (or hosted).

This type of hypervisor is running on top of an operating system and is seen as a common process like every virtual machine
containers. We can thus measure the host operating system overhead that treat the guest operating system asachild process whereas
it was more a "brother” in the case of type one hypervisor. Furthermore, every kind of virtualization process cannot be used in
hosted virtualization for some reasons (browse http://en.wikipedia.org/wiki/Platform virtualization for more details). Here are the
main type 2 hypervisors: Virtua box®, VMware Server'®, Kvm**

Themost important point auser hasto beinformed of isthe network part. We can essentially distinguish three sorts of network provisions:

» Bridge Networking - Here, the network routing is made at the 3rd level of the OSI/ISO stack. Y our computer's NI C binded to your
company/internet network is setup in “PROMISCUOUS MODE” to intercept not only packet intended for the host/domoO 1P but
also for newly created Virtual interfaces designed to provide network to virtual machines. Depending on what kind of virtualization
product you use, you may have to create the virtual interfaces by yourself (brctl/openvpn on linux systems & Network Manager on
Windows). With this solution, your guest operating systems are part of the company network like your host computer. That means
afully point-to-point connectivity between both hardware/virtual machine on your network.

« Nat/Route - The network routing is also made at the 3rd level of the OSI/ISO stack. This time, a newly created virtual interface
will ensure POST/PRE-ROUTING & MASQUERADE for your virtual machine to have network access. It isreally easy to find
such configuration example on the internet (Here for linux for instancelz).

* NAT user - Thistime network routing is made at the virtualization software layer. For the outer world (the host machine included),
the virtual machines are unreachable. Most often, the associated subnet has the netmask 10.0.0.1/24, 10.0.0.1 & 10.0.0.2 arethe IPs
for the host machine (only seen by the virtual machines) and every virtual machines belongs to its own subnet (virtual machines
cannot speak to each other).

4.3.11.2. Virtualized Infrastructure Management

The way RM Nodes belonging to a virtualized infrastructure are acquired is divided in three steps:

» Contact the virtual machine manager and ask it to clone and power on the virtual machines that will be used to run RM Nodes.
To get that done, you must provide the pieces of information required: the url of the virtual machine monitor (this one depends on
the underlying virtual infrastructure, we will dig deeper into this subject later), a user of the virtual machine monitor aswell as his
password, the template virtual machine you want to use (most of the cases, the name of the virtual machine as it appears in your
virtual infrastructure management tool), the maximum number of thisinstance the virtual machine monitor can handle. Some other
information are needed but are related to the virtual infrastructure such as the host capacity (the number of RM Node that will be
launched per virtual machine), the Resource Manager's url and credentials to be able to register the created RM Nodes.

» Start the RM Nodes once the virtual machine starts. This step requires the retrieval of the information provided in the previous
step from the inside of the virtual machine. To get that done we provide template daemon files located in scripts/virtualization (rm-
node-starter.bat & rm-node-starter.sh). These scripts needs additional tools to work. To get more information about how it works,
refer to the section of the corresponding virtualization tool VMware, XenServer, Virtualbox or Hyper-V.

» Register RM Nodein the Resource Manager. This step can be done either by remote node registration or by local node registration.
In the first case, the newly started nodes remotely connect to the Resource Manager and register themselves as available (this
method is applied if you provide the Resource Manager's url). The latter ensures alocal node registration, this means that once the
RM Nodes are started, they communicate their url to the virtual machine monitor. The Resource Manager on its side "polls’ the
virtual machine monitor to know when the newly created RM Nodes are available and registers them. This second method is more
attractive if you want to use Scheduler aware policies for example because the Resource Manager will cache available nodes for

4 http://community.citrix.com/cdn/xs

5 http://www.microsoft.com/hyper-v-server/en/us/default.aspx
6 http://www.sun.com/software/products/xvmserver/index.xml
’ http://www.vmware.com/products/vi/esx/

8 http://www.xen.org/

° http://www.virtual box.org/

10 http://www.vmware.com/products/server/

1 http://ww.qumranet.com/

2 http://www.revsys.com/writings/quicktips/nat.html

32


http://community.citrix.com/cdn/xs
http://www.microsoft.com/hyper-v-server/en/us/default.aspx
http://www.sun.com/software/products/xvmserver/index.xml
http://www.sun.com/software/products/xvmserver/index.xml
http://www.vmware.com/products/vi/esx/
http://www.xen.org/
http://en.wikipedia.org/wiki/Platform_virtualization
http://www.virtualbox.org/
http://www.vmware.com/products/server/
http://www.qumranet.com/
http://www.revsys.com/writings/quicktips/nat.html
http://community.citrix.com/cdn/xs
http://www.microsoft.com/hyper-v-server/en/us/default.aspx
http://www.sun.com/software/products/xvmserver/index.xml
http://www.vmware.com/products/vi/esx/
http://www.xen.org/
http://www.virtualbox.org/
http://www.vmware.com/products/server/
http://www.qumranet.com/
http://www.revsys.com/writings/quicktips/nat.html

Part | : ProActive Resource Manager Pro @ Chapter 4 : Administration guide

futur reuse. In case of remote registration, you must ensure that the Resource Manager is able to contact RM Nodes (that means
that the communication protocol used for communication is well suited for the kind of network connection used. For example, in
case of NAT User, you will have to use ProActive Message Routing Protocol i.e. PAMR).

Here is a snapshot of the panel for the information keyboarding that you can find in the Resource Manager GUI:

Create a node source

Node source name : i+ ,a1hox-windows
Node source infrastructure
Type : | Virtual Infrastructure ~
Virtualized Infrastructure node acquisition
Infrastructure Virtualbox Wirtual Infrastructure Type
VMM Url http:fivboxwebsrvAddress:1808 | Hypervisor's url
VMM User somelser Hypervisor's user
VMM Pwd rrrrene Hypervisor's user's password
VM Template myDebian Template virtual machine
VM Max 1 The maximum number of vm
Host Capacity 2 The number of node per virtual machine
PA Config Juserfjmguilla/nome/Desktop/PAN | Choose file
RM Url The RM's url
RM Credentials Choose file | | Create
Load from file
Node source policy
Type : V
oK Cancel

Figure4.2. Virtual Infrastructure NodeSour ce creation dialog

Note

/ The "Load from file" button allows you to fill fields providing afile of "key = value" entries. The key must be the field
names without whitespaces (case sensitive, an example can be found in config/rm/deployment/vmm.properties).

or

$RM_HOME>./bin/unix/rm-client -uc --createns virtual -infrastructure
org.ow2.proactive.resourcemanager.nodesource.infrastructure.Virtuallnfrastructure RMUTrl infrastructure VMMUTrl
VMMUser VMMPwd VMTemplate VMMax hostCapacity PAConfig RMCredentials

where:
* RMUrl field holds the Resource Manager's url that will be used to connect remotely, from the virtual machine, by the RM Nodes
to register themself asavailable. If you do not fill thisfield, local node registration will be used.
* infrastructure - Kind of virtualized infrastructre to manage. For the time being, only vmware, xenserver and virtualbox are
supported.
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e VMMUTrI - Url of the Hypervisor.

* VMMUSser - Hypervisor's user name.

* VMM Pwd - Hypervisor's password name.

* VMM Template - Template virtual machine.

* VMMax - The maximum number of virtual machine.
 hostCapacity - The number of nodes per virtual machine.

» PAConfig - File describing ProActive properties used to update RM Nodes environment. Y ou can thus dynamically precise the
node's environment like a precise network communication protocol.

* RMCredentials- Encrypted credentialsfile, as created by the create-cred[.bat] utility. These credentials will be used by the nodes
to authenticate on the Resource Manager.

4.3.11.2.1. VMware Products

This section deals with VMware products (Virtual Infrastructure compliantl3). To use this kind of products for Resource Manager
Node acquisition, you must first create your virtual machine, then, copy your Resource Manager distribution inside the virtual machine.
Next, use one of the scripts that we provide (scripts/virtualization/rm-node-starter.[sh|bat]) to register a new service on your virtual
machine. Note that for both case, you have to get python installed and available in the PATH variable, and especially for windows,
you must use the AutoEXnt software'®. Y ou also need to install VMware Guest Tools (from vi web management interface, right panel,
install guest tools), and have them available in the PATH variable. Y ou must modify the rm-node-starter scriptsin the virtual machine
to match your current Resource Manager setup.

Once you have your virtual machine template correctly installed, you can use it from the Resource Manager as a RM Node pool.
The Infrastructure field appearing on the snapshot above must contain the value "vmware'. The VMM Ur| field holds the address
of your VMware virtual machine monitor. For VMware Virtua Infrastructure compliant products, most often, it is either http://
your Address: 8222/sdk or https:.//youAddress. 8333/sdk by default. If you decide to provide a VM Max number greater than 1, the
Resource Manager is allowed to clone the template virtual machinefor provisionning. The clonefeaturefor VMware product is provided
by the product itself. The clone virtual machine shares the entire set of device of the cloned virtual machine. The templates virtual
disk(s) is(are) attached to the clone in independent-nonpersistent mode, that means that every power off on the clone will erase every
data modification made since last startup. Note that during the clone up time, the template virtual machine cannot be used anymore as
the virtual disk(s) is(are) locked by the clone. When the clone virtual machines are not used anymore, they are destroyed. If a problem
occurs during destruction time, the best way to come back to a clean environment state is to detach every virtual disk from the clone
virtual machines (not from the template) and to remove every clone (check the "Delete this virtual machine's files from the disk" when
confirmation is asked. Thisway, al disks but the template one will be removed).

4.3.11.2.2. XenServer

This section deals with Citrix's XenServer product. To use thiskind of products for Resource Manager Node acquisition, you must first
create your virtual machine, then, copy your Resource Manager distribution inside the virtual machine. Next, use one of the scripts
that we provide (scripts/virtualization/rm-node-starter.[sh|bat]) to register anew service on your virtual machine. Note that for both
cases, you have to get python installed and available in the PATH variable, and especially for windows, you must use the AutoEXnt
software™®. Y ou must modify the rm-node-starter scriptsin the virtual machine to match your current Resource Manager setup.

Because Citrix does not provide any equivaent of VMware guest tools, we use the embeded mysgl server to hold deployment
information. To be able to access these data from the inside of the virtual machine, we use the python XenAPI.py lib to connect to
the running XenServer and get the pieces of information. They are stored in the XenServer DataStore at the VirtualMachine object
level as a Hashtable. All the data holded by this table are retrieved thanks to one of the virtual machine MAC address (XenServer
ensures that every allocated MAC address is different). Thus, to be sure that the Node acquisition will be effective, you must ensure the
uniqueness of MAC address for your entire virtual infrastructure. Y ou also need to fill the associated server information located in the
file scripts/virtualization/xenserver/xenserver.py in the virtual machine, xenServer Address: the url of the XenServer running your
virtual machine, xenSer ver User | D: the username you use to connect to your XenServer and his password: xenSer ver User PWD.

13 http://www.vmware.com/products/vi/
14 http://www.microsoft.com/Downl oads/detail s.aspx ?Familyl D=9d467a69-57ff-4ae7-96ee-b18c4790cffd& displaylang=en
= http://www.microsoft.com/Downl oads/detail s.aspx ?Familyl D=9d467a69-57ff-4ae7-96ee-b18c4790cffd& displaylang=en
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Once you have your virtual machine template correctly installed, you can use it from the Resource Manager as a RM Node pool. The
I nfrastructur efield appearing on the snapshot above must contain the value "xenserver". The VMM Ur| field holds the address of your
XenServer. By default thisisthe http url of the server. If you decideto provideaVM Max number greater than 1, the Resource Manager
is allowed to clone the template virtual machine for provisionning. The clone feature is provided by the virtual machine monitor. The
way XenServer clone avirtual machine relies on the underlying disk store file system type. If you want to enable efficient clone feature
(using differential disks) you must ensure that the virtual disks used by your template virtual machine are stored on a EXT3 base store
(the default storeis LVM base). To change this characteristic refer to this good tutorial 16,

4.3.11.2.3. xXVM Virtualbox

This section deals with Sun's xXVM Virtualbox product. To use thiskind of products for Resource Manager Node acquisition, you must
first create your virtual machine, then, copy your Resource Manager distribution inside the virtual machine. Next, use one of the scripts
that we provide (scripts/virtualization/rm-node-starter.[sh|bat]) to register anew service on your virtual machine. Note that for both
case, you have to get python installed and available in the PATH variable, and especially for windows, you must use the AutoEXnt
software!’. You also need to install Virtualbox Guest Tools (from Virtual Machine window devices, install guest additions), and have
them available in the PATH variable. Y ou also must modify the rm-node-starter scriptsin the virtual machine to match your current
Resource Manager setup.

Once you have your virtual machine template correctly installed, you can use it from the Resource Manager as a RM Node pool. The
Infrastructur efield appearing on the snapshot above must contain the value "virtualbox". The VMM Ur| field holds the address of the
vboxwebsrv program shipped with xXVM Virtualbox. We recommend to run it with a -t parameter set to 20. Note that the default value
for the -p parameter is 18083, that means that the default VMM Url would be http://vboxwebsrvAddress: 18083. We also notices that
some vboxwebsrv rel eases had some troubles with authentication. If it isyour case, just submit the following command:

VBoxManage setproperty websrvauthlibrary null

and restart vboxwebsrv. If you decide to provide a VM Max number greater than 1, the Resource Manager is alowed to clone the
template virtual machinefor provisionning. The clonefeatureisnot provided by xVM Virtualbox itself. To emulateit, you must snapshot
the template virtual machine. The snapshot for Virtualbox isin fact the creation of a new differential disk hierarchy. That means that
every newly created virtual machine attached to this snapshot will create a new differential disk. When the clone virtual machines are
not used anymore, they are destroyed. If a problem occurs during destruction time, the best way to come back to a clean environment
state is to remove every clone virtual machine and from the virtual disk management window, remove every virtual disk belonging to
the snapshot hierarchy of the template virtual machine that is not attached to a virtual machine.

4.3.11.2.4. Microsoft Hyper-V

This section deals with Microsoft's Hyper-V product. To use this kind of products for Resource Manager Node acquisition, you must
first create your virtual machine, then, copy your Resource Manager distribution inside the virtual machine. Next, register one of the
scripts that we provide (scripts/virtualization/rm-node-starter.[sh|bat]) as a new service on your virtual machine. Note that for both
case, you have to get python installed and available in the PATH variable, and especially for windows, you must use the AutoEXnt
software'®. You also need to install Hyper-V guest drivers ( if not available, fill scripts/virtualization/hyperv/hyperv.py properties
to be able to connect to the Hyper-V host ). Y ou also must modify the rm-node-starter scripts in the virtual machine to match your
current Resource Manager setup.

Once you have your virtual machine template correctly installed, you can use it from the Resource Manager as a RM Node pool. The
Infrastructur e field appearing on the snapshot above must contain the value "hyperv-wmi" or "hyperv-winrm" depending on what kind
of management tool you want to use. See one of the following instructions to set the appropriated tool:

» WMI: itisbased on DCOM, so you have to allow DCOM communication through your firewall

« WinRM: uses http, you must set up the host configuration like explained in this tutorial *®

The VMM Url field holds the address of the Hyper-V host and depends on the protocol you want to use. For WinRM, use a url like:
http(s)://your .host.com/wsman, for WMI, use the FQDN of your server. If you decide to provide aVM Max number greater than 1,

16 http://www.tokeshi.com/index.php?option=com_content& task=view&id=5025

1 http://www.microsoft.com/Downl oads/detail s.aspx ?Familyl D=9d467a69-57ff-4ae7-96ee-b18c4790cffd& displaylang=en

18 http://www.microsoft.com/Downl oads/detail s.aspx ?Familyl D=9d467a69-57ff-4ae7-96ee-b18c4790cffd& displaylang=en

1 http://bl ogs.dirteam.com/bl ogs/sanderberkouwer/archive/2008/02/23/remotel y-managing-your-server-core-usi ng-winrm-and-winrs.aspx
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the Resource Manager is allowed to clone the template virtual machine for provisionning. The clone feature is not provided by Hyper-V
itself. To emulate it, we create a new virtual machine with a differencing hard disk attached to the template virtual machine's hard disk.
When the clone virtual machines are not used anymore, they are destroyed, and so do the attached differencing hard disks. If a problem
occurs during destruction time, the best way to come back to aclean environment state isto remove every clonevirtual machine by hand
with their associated differencing hard disks. Note that when you clone a virtual machine, you cannot use the template virtual machine
anymore without jeopardizing the integrity of the clone virtual machine.

4.3.12. Static policy

Static node source policy starts node acquisition when nodes are added to the node source and never removes them. Nevertheless,
nodes can be removed by user request.

For using this policy, you have to precise the following parameters:

nodeUser s - utilization permission defined who can get nodes for computations from this node source. It has to take one of the

following values:

* "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

« "ALL" - Everybody

4.3.13. Time slot policy

Timedot policy isaimed to acquire nodes for particular time with an ability to do it periodically.

For using this policy, you have to precise the following parameters:

nodeUsers - utilization permission defined who can get nodes for computations from this node source. It has to take one of the

following values:

*« "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

« "ALL" - Everybody

acquireTime - Absolute acquire date (e.g. "6/3/10 1:18:45 PM CEST").

releaseTime - Absolute releasing date (e.g. "6/3/10 2:18:45 PM CEST").

period - period time in millisecond (default is 86400000).

preemptive - Preemptive parameter indicates the way of releasing nodes. If it is true, nodes will be released without waiting the
end of jobs running on (default is false).

4.3.14. Cron policy

Cron policy isaimed to acquire and remove nodes at specific time defined in the cron syntax.

For using this palicy, you have to precise the following parameters:
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nodeUsers - utilization permission defined who can get nodes for computations from this node source. It has to take one of the

following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

« "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeAcquision - The time policy will trigger the deployment of all nodes (e.g. "0 12 * * *" every day at 12.00).

nodeRemoval - The time policy will trigger the removal of all nodes (e.g. "0 13 * * *" every day at 13.00).

preemptive - Preemptive parameter indicates the way of releasing nodes. If it is true, nodes will be released without waiting the

end of jobs running on (default is false).

forceDeployment - If for the example above (the deployment starts every day at 12.00 and the removal starts at 13.00) you are

creating the node source at 12.30 the next deployment will take place the next day. If you'd like to force the immediate deployment

set this parameter to true.

4.3.15. "Remove nodes when scheduler is idle" policy

" Remove nodeswhen scheduler isidle" policy removesal nodes from the infrastructure when the scheduler isidle and acquires them
when a new job is submitted. This policy may be useful if there is no need to keep nodes alive permanently. Nodes will be released
after a specified "idle time". This policy will use a listener of the scheduler, that is why its URL, its user name and its password have
to be specified.

For using this policy, you have to precise the following parameters:

nodeUser s - utilization permission defined who can get nodes for computations from this node source. It has to take one of the

following values:

e "ME" - Only the node source creator

e "users=user1,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group?). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=user1,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group?). It is possible to specify only groups or only users.

e "ALL" - Everybody

scheduler Url - Url of the Scheduler

scheduler CredentialsPath - Path to the credentials used for scheduler authentification.

idleTime - idle time in millisecond to wait before removing all nodes (default is 60000).

Note

/ This policy is available only when using the ProActive Scheduler.

4.3.16. "Scheduler loading" policy

" Scheduler loading" policy acquires/releases nodes according to the scheduler loading factor. This policy alows to configure the
number of resources which will be always enough for the scheduler. Nodes are acquired and released according to scheduler loading
factor which isanumber of tasks per node. In the same manner as the previous policy, this one also requires scheduler URL, user name
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and password. It isimportant to correctly configure maximum and minimum nodes that this policy will try to hold. Maximum number
should not be greater than potential nodes number which is possible to deploy to underlying infrastructure. If there are more currently
acquired nodes than necessary, policy will rel ease them one by one after having waited for a"release period” delay. This smooth release
procedure isimplemented because deployment time is greater than the release one. Thus, this waiting time deters policy from spending
al itstimetrying to deploy nodes.

For using this policy, you have to precise the following parameters:

nodeUsers - utilization permission defined who can get nodes for computations from this node source. It has to take one of the
following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group?). It is possible to specify only groups or only users.

e "ALL" - Everybody

scheduler Url - Url of the Scheduler

scheduler CredentialsPath - Path to the credentials used for scheduler authentification.
refreshTime - time between each calculation of the number of needed nodes.
minNodes - Minimum number of nodes to deploy

maxNodes - Maximum number of hodes to deploy

loadFactor - number of tasks per node. Actualy, if this number is N, it does not means that there will be exactly N tasks executed
on each node. Thisfactor isjust used to compute the total number of nodes. For instance, et us assume that this factor is 3 and that
we schedule 100 tasks. In that case, we will have 34 (= upper bound of 100/3) started nodes. Once one task finished and the refresh
time passed, one node will be removed since 99 divided by 3 is 33. When there will remain 96 tasks (asuming that no other tasks
are scheduled meanwhile), an other node will be removed at the next calculation time, and so on and so forth...

nodeDeploymentTimeout - The node deployment timeout.

Note

/ This policy is available only when using the ProActive Scheduler.

4.3.17. "Cron load based" policy

The" Cron load based" policy triggers new nodes acquisition when scheduler is overloaded (exactly like with " Scheduler loading"
policy) only within atime slot defined using crontab syntax. All other time the nodes are removed from the resource manager.

For using this palicy, you have to precise the following parameters:

nodeUser s - utilization permission defined who can get nodes for computations from this node source. It has to take one of the
following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group?2). It is possible to specify only groups or only users.

« "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.
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« "ALL" - Everybody

scheduler Url - Url of the Scheduler

scheduler CredentialsPath - Path to the credentials used for scheduler authentification.
refreshTime - time between each calculation of the number of needed nodes.
minNodes - Minimum number of nodes to deploy

maxNodes - Maximum number of nodes to deploy

loadFactor - number of tasks per node. Actualy, if this number is N, it does not means that there will be exactly N tasks executed
on each node. Thisfactor isjust used to compute the total number of nodes. For instance, |et us assume that thisfactor is 3 and that
we schedule 100 tasks. In that case, we will have 34 (= upper bound of 100/3) started nodes. Once one task finished and the refresh
time passed, one node will be removed since 99 divided by 3 is 33. When there will remain 96 tasks (asuming that no other tasks
are scheduled meanwhile), an other node will be removed at the next calculation time, and so on and so forth...

nodeDeploymentTimeout - The node deployment timeout.

acquisionAllowed - The time when the policy starts to work as the " scheduler loading” policy (e.g. "0 12 * * *" every day at
12.00).

acquisionForbidden - The time policy removes all the nodes from the resource manager (e.g. "0 13 * * *" every day at 13.00).

preemptive - Preemptive parameter indicates the way of releasing nodes. If it is true, nodes will be released without waiting the
end of jobs running on (default is false).

allowed - If true acquisition will beimmediately allowed.

Note

/ This policy is available only when using the ProActive Scheduler.

4.3.18. "Cron slot load based" policy

The" Cron dot load based" policy triggers new nodes acquisition when scheduler isoverloaded (exactly likewith " Scheduler loading”
policy) only within atime slot defined using crontab syntax. The other time it holds all the available nodes.

For using this policy, you have to precise the following parameters:

nodeUsers - utilization permission defined who can get nodes for computations from this node source. It has to take one of the
following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2" - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

scheduler Url - Url of the Scheduler

scheduler CredentialsPath - Path to the credentials used for scheduler authentification.

refreshTime - time between each calculation of the number of needed nodes.

minNodes - Minimum number of nodes to deploy

maxNodes - Maximum number of nodes to deploy

loadFactor - number of tasks per node. Actually, if this number is N, it does not means that there will be exactly N tasks executed
on each node. Thisfactor isjust used to compute the total number of nodes. For instance, |et us assume that thisfactor is 3 and that
we schedule 100 tasks. In that case, we will have 34 (= upper bound of 100/3) started nodes. Once one task finished and the refresh
time passed, one node will be removed since 99 divided by 3 is 33. When there will remain 96 tasks (asuming that no other tasks
are scheduled meanwhile), an other node will be removed at the next calculation time, and so on and so forth...
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nodeDeploymentTimeout - The node deployment timeout.

acquisionAllowed - The time when the policy starts to work as the " scheduler loading” policy (e.g. "0 12 * * *" every day at
12.00).

acquisionForbidden - The time policy removes all the nodes from the resource manager (e.g. "0 13 * * *" every day at 13.00).

preemptive - Preemptive parameter indicates the way of releasing nodes. If it is true, nodes will be released without waiting the
end of jobs running on (default isfalse).

allowed - If true acquisition will be immediately allowed.
Note

/ This palicy is available only when using the ProActive Scheduler.

4.3.19. Amazon EC2 policy

Allocates resources according to the Scheduler |oading factor, rel eases resources considering that EC2 instances are paid by the hour.

For using this policy, you have to precise the following parameters:

nodeUser s - utilization permission defined who can get nodes for computations from this node source. It has to take one of the

following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

nodeProviders - Provider permission defines who can add nodes to this node source. It should take one of the following values:

e "ME" - Only the node source creator

e "users=userl,user2;groups=groupl,group2” - Only specific users or groups (for our example userl, user2, groupl and
group2). It is possible to specify only groups or only users.

e "ALL" - Everybody

scheduler Url - Url of the Scheduler

scheduler CredentialsPath - Path to the credentials used for scheduler authentification.

preemptive - Preemptive parameter indicates the way of releasing nodes. If it is true, nodes will be released without waiting the

end of jobs running on (default isfalse).

refreshTime - time between each calculation of the number of needed nodes.

loadFactor - number of tasks per node. Actually, if this number is N, it does not means that there will be exactly N tasks executed

on each node. Thisfactor isjust used to compute the total number of nodes. For instance, et us assume that this factor is 3 and that

we schedule 100 tasks. In that case, we will have 34 (= upper bound of 100/3) started nodes. Once one task finished and the refresh

time passed, one node will be removed since 99 divided by 3 is 33. When there will remain 96 tasks (asuming that no other tasks

are scheduled meanwhile), an other node will be removed at the next calculation time, and so on and so forth...

releaseDelay - Delay between each node release. This time is useful since the deploying time is important. Let us assume that a

node has to be removed. If this releaseDelay did not exist (or if it was set to 0), this node would be removed instantaneously. Let

us assume assume that right after this removal, another task is scheduled, requiring anew node. In that case, we would lose alot of

time removing the previous node and deploying another one whereas the task could have been scheduled on the same node. This

releaseDelay therefore represents the time to wait before effectively removing a node.

Note

/ This policy is available only when using the ProActive Scheduler.

4.3.20. Custom infrastructure/policy

The resource manager provides the way to create your own custom policy or infrastructure. In order to do it:
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e First implement you policy extending from org.ow2.proactive.r esour cemanager .nodesour ce.policy.NodeSour cePolicy or
infrastructure extending from org.ow2.proactive.r esour cemanager .nodesour ce.infrastructure.InfrastructureManager. To
add the parameter which will be visiblein GUI/CLI just put @Configur able annotation to the corresponding field.

* Second put you classes into S(RMHOM E/addons directory so that the resource manager will find them.

» Andfinally update the configuration file. For newly created policy put the nameinto $RM HOM E/config/r m/nodesour ce/palicies.
For the infrastructure do the same in $RM HOM E/config/r m/nodesour cefinfrastructures.

When you start the resource manager your infrastructure/policy will bein thelist of supported ones.

4.4. Administration with Java API

The ProActive Resource Manager can be used directly from the Java code through its Java API. This chapter explains how to do that,
namely how to start and stop the resource manager, add existing nodes and deploy new nodes with GCM deployment descriptors.

4.4.1. Start and stop the resource manager
Resource Manager can be started locally using a static method of RM Factory class:

/I Creates initializer for the resource manager.

/I The 6 following lines are mandatory for starting RM in a clean JVM

// But each variable can be set as JVM argument (i.e. -Dvar=value) instead of as API.
RMinitializer init = new RMInitializer();

/l PAResourceManagerProperties.RM_HOME is empty. You have to start your
Il application with -Dpa.rm.home=<YOUR_RM_HOME_DIR>
System.out.printin(* RM home directory =" + PAResourceManagerProperties.RM_HOME);
init.setRMHomePath(PAResourceManagerProperties.RM_HOME.toString());
init.setLog4jConfiguration(PAResourceManagerProperties.RM_HOME + "config/log4j/rm-log4j-server");
init
.setJavaSecurityPolicy(PAResourceManagerProperties.RM_HOME +
"config/security.java.policy-server");
init.setProActiveConfiguration(PAResourceManagerProperties.RM_HOME +
"config/proactive/ProActiveConfiguration.xml");
init.setResourceManagerPropertiesConfiguration(PAResourceManagerProperties.RM_HOME +
"config/authentication/login.cfg");

/I Starts an empty RM...
System.out.printin(* Starting RM, please wait...");

RMAuthentication auth = null;

try {
auth = RMFactory.startLocal(init);

} catch (Exception e) {
/[ TODO Auto-generated catch block
e.printStackTrace();

}

/I Retrieves connection URL for RM: auth.getHostURL()
String rmUrl = auth.getHostURLY();
System.out.printin(* RM successfully started at : " + rmUrl);

In order to perform any operations with the Resource Manager, you have to authorize and acquire ResourceManager interface. This
action is the same as the one we saw in Section 3.1, “Connecting to the resource manager”. Refer to that section to know how to get
a reference towards the resource manager in order to be able to perform actions authorized by your permissions. For example, as an
administrator, you are able to shutdown the resource manager:
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resourceManager.shutdown(true);

This method terminates all RM's active objects and stops JVM where RMCore is running on. The boolean parameter that it takes in
argument defines whether the Resource Manager stops immediately, even if there are some busy nodes (i.e. some nodes have been
provided to an application) or waits until applications give them back.

4.4.2. Register an existing node

ResourceManager provides away to add ProActive nodes that are already deployed. Nodes are added using their URLSs.

String nodeUrl = "rmi://kisscool.inria.fr:1099/MyNode";
BooleanWrapper isAdded = resourceManager.addNode(nodeUrl);

/

Note

The snippet here above has the same behavior as:

BooleanWrapper isAdded = resourceManager.addNode(nodeUrl, "Default™);

The second parameter stands for the name of the nodesource to which one the node is added.
To start anode, you can use the rm-start-node script:

$RM_HOME/bin/[os]> rm-start-node -n MyNode

The script prints the url of the node that you must provide to the addNode method. Y ou can also directly make the node
register itself to the resource manager. In this case you need to provide the appropriate url of the resource manager and the
credentials you want to use either specifying afile, an environment variable or the value:

$RM_HOME/bin/[os]> rm-start-node -n MyNode -r rmi://kisscool.inria.fr:1099/ -f $RM_HOME/config/
authentication/rm.cred

Inthe example above, -r rmi://kisscool .inria.fr:1099/ stands for the url of the resource manager and -f $RM_HOME/config/
authentication/rm.cred is the credentials file (use -s to provide the name of a nodesource).

4.4.3. Remove a node from the resource manager
Y ou can remove a hode from Resource Manager with the code:
BooleanWrapper isRemoved = resourceManager.removeNode(nodeUrl, true);

Thefirst parameter isthe URL of the node to remove and the second one is aboolean. If thisboolean is set to true, the resource manager
removesimmediately the node even if it isbusy. If this boolean is set to false and the node is busy, the resource manager waits until the
user using the node releases it. Once the node is released the RM removesiit.

4.4.4. Create a node source

Y ou can create different node sources using the ResourceM anager interface. Let us take alook at the following example to know how
to create one of them:

/I creating infrastructure manager parameters

String javaPath = System.getProperty('java.home™) + “/bin/java”;

String javaOptions = "";

Object[] infrastructureParameters = new Obiject[] { javaPath,
PAResourceManagerProperties.RM_HOME.toString(), “rmi”, “1099", javaOptions,
"kisscool.inria.fr".getBytes() };
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Object[] policyParameters = new Object[] { "ALL", "ME" };

resourceManager.createNodeSource(" My SshNodeSource”, SSHInfrastructure.class.getName(),
infrastructureParameters, StaticPolicy.class.getName(), policyParameters);

while (resourceManager.getState().getTotalINodesNumber() != 1) {
System.out.printin(“waiting....");
Thread.sleep(1000);

}
System.out.printin(“ok™");

The node source is created with the ssh infrastructure manager and a static policy. The ssh infrastructure takes 6 parameters. the
path to the java executable, the Resource Manager home directory, the protocol and the port that will be used to access created
nodes, the list of Java options and finaly, the list of hosts. For the static policy, 2 parameters has to be provided: the permission
for node utilization and the permission for providing nodes. The provider permission specifies users who can add nodes to this node
source and is one of the followings: "ME", "users=userl,user2;groups=groupl,group2", "ALL". The utilization permission defines
who can obtain nodes for computations from this node source and must be one of the followings: "ME" (node source creator),
"users=userl,user2;groups=groupl,group2”, "ALL". In the previous example, only the user who has created the node source, that is
"admin”, can add nodesto it but all users can use them.

/

4.5. Accounting

Note

In order to know the needed parameters for every infrastructure type and policy, you can use the command line interface.
Please read Section 4.2.2, “Interacting with the resource manager”

The users (clients) of the Resource Manager may request and offer nodes for computation. To keep track on how much node time was
consumed or contributed by a particular user, the Resource Manager associates a user to an account.

More precisely, the nodes can be manipulated by the following basic operations available to the users:
» The ADD operation is aregistration of a node into the Resource Manager initiated by a user considered as a node provider.

A node can be added, through the API, as a result of a deployement process, through an agent or manually from the command
line interface.

 The REMOVE operation is the unregistration of a node from the Resource Manager.

A node can be removed, through the API, by a user or automatically if it is unreachable by the Resource Manager.
* The GET operation is a node reservation, for an unknown amount of time, by a user considered as a node owner.

For example, the ProActive Scheduler can be considered as a user that reserves anode for atask computation.
» The REL EASE operation on areserved node by any user.

The following accounting data is gathered by the Resource Manager:
e The used node time: The amount of time other users have spent in using the resources of a particular user.

More precisely, for a specific node owner, it is the sum of all timeintervalsfrom GET to REL EASE.
» The provided node time: The amount of time a user has offered resources to the Resource Manager.

More precisely, for a specific node provider, it isthe sum of all timeintervals from ADD to REMOVE.
» Theprovided node count: The number of provided nodes.

The accounting information can be accessed through aJMX client or through the Resource Manager GUI.
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4.6. The JMX interface

The IMX interface for remote management and monitoring provides information about the running ProActive Resource Manager and
alowsthe gzs(t)ar to modify its configuration. For more details about JM X concepts, please refer to official documentation about the JIM X
architecture™ .

Accounts
Manager

MyAccount AllAccounts Management RuntimeData
MBean MBean MBean MBean

MBean Server

ProActive Remote Objects

RMI Connector
Connector

Figure 4.3. Structur e of the Resour ce Manager JM X interface

The following aspects (or services) of the Resource Manager are instrumented using MBeans that are managed through a IMX agent.

» The Resource Manager Cor e exposes various runtime information using the RuntimeDataM Bean such as:
¢ The Resource Manager status
* Available/Free/Busy/Down nodes count
< Average activity/inactivity percentage
» The Accounts Manager exposes accounting information using the MyAccountM Bean and AllAccountsM Bean such as:
¢ The used node time
e The provided node time
¢ The provided node count
 Various management operations are exposed using the M anagementM Bean such as:
¢ Setting the accounts refresh rate
* Refresh al accounts
* Reload the permission policy file

2 http:/fjava.sun.com/j 2se/1.5.0/docs/guidelj mx/overview/architecture.htm
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Asshown on Figure 4.3, “ Structure of the Resource Manager IMX interface” , the MBean server can be accessed by remote applications
using one of the two available connectors:

» The standard solution based on Remote Method Invocation (RMI) protocol isthe RMI Connector accessible at the following url:
service:jmx:rmi:///jndi/rmi://HOSTNAM E:PORT/IJIMXRMAgent

where
« HOSTNAME isthe hostname on which the RM is started

e PORT (5822 by default) is the port number on which the IMX RMI connector server has been started. It is defined by the
property pa.rm.jmx.port .

» The ProActive Remote Objects Connector provides ProActive protocol aware connector accessible at the following url:
service:jmx:ro:///ijndi/PA_PROTOCOL://[HOSTNAME:PORT/JMXRMAgent

where

« PA_PROTOCOL isthe protocol defined by the proactive.communication.protocol property

¢ HOSTNAME isthe hosthame on which the RM is started

¢ PORT isthe protocol dependent port number usually defined by the property proactive. PA_PROTOCOL .port

The name of the connector (IMXRMAgent by default) is defined by the property rm.jmx.connectorname.

The IMX url on which to connect can be obtained from the Authentication API of the RM or by reading the log file located in
$RM_HOME!/.logs/RM.log . In that log file, the address you have to retrieve is the one where the IMX RMI connector server has
been started:

[INFO 2010-06-17 10:23:27,813] [RM.AbstractJIMXHelper.boot] Started IMX RMI connector server at service:jmx:rmi:///
jndi/rmi://kisscool.inria.fr:5822/IMXRMAgent

Once connected, you'll get an accessto RM statistics and accounting.

For example, to connect to the Resource Manager IMX Agent with the popular JConsole tool, just enter the url of the standard RMI
Connector as shown on the Figure 4.4, “ Connection using JConsole” , as well as the username and the password.
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JEunsuIE: Mew Connecktion il

New Connection =

Java
{” Local Process:
Mame PID
arg.owz , proactive, scheduler, util, console, SchedulerCo,.. 10056« |
15158
org.objectweb, proactive . core. runtime, SkartPARUnkime. .. 7180
034 Soag
arg.owe, proactive, scheduler, util, Scheduler sk arter 7rE0
4740 lI

{* Remote Process:

Isewice:jm:-c:rmi:,l',l',l'jnu:li,l'rmi:,l',l'u:uptimus.activeenn.cnm:SEEEE,I'JMHFLMP.QEHI:

Usage: =hostname:=: zport= OF service:jmx: =protocol=: =sap=

Username: |admin Password: [t

Conneck Cancel

Figure 4.4. Connection using JConsole

Then depending on the allowed permissions browse the attributes of the MBeans.
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Java Monitoring & Management Console _ O] x|
Conneckion  ‘Window  Help
admin@service:in‘m:rn indi,/rmi:// optimus.activeeon.com:5822 / IMXRMAgent ;l ilil
Owervier | Memary) | Threads | (Easses!| ¥ sdmmary | MBeans | £
@ JMImplementation rAtkribute values
E{f) ProfctiveResourceManager Mame value
=03 Allaccounts =
| [-Attribukes Discard chart | =
EI@ Management 8
[H-attribukes
[=l-Operations AvailableNodesCount
- refreshallaccounts T « 7
-setDefaultAccountingRefreshRateInSeconds AvailableModesCount
- refreshPermissionPolicy 6
[=1 (8 Mydccount
[=-Attributes =
- UsedModeTime
- ProvidediodeTime 18:39 18:40
- ProvidediodesCount
Connected AverageActivity 8.953289212368306
[=}-[@ RuntimeData Averagelnactivity 91.04671084351233
| - BusyModesCounk 0
- PwailablenodesCount Discard chart
- FreeModesCount =
- BusyModesCounk
- ToBeReleasedrodesCount
- DownhodesCount
s DownflodesZount 1
- MaxBusyModes
- MaxToBeReleasediodes
- MaxDowniodes DownMNedesCount
-~ Averagefctivity o a
-fveragelnactivity 18:39 18:40 -
~Skatus
FreeModesCount 5
MaxBusyNodes 4
MaxDownkodes 0 ;l

Figure 4.5. Browse M Bean attributes

4.7. Resource Manager Graphical User Interface

Resour ce Manager Eclipse Plugin isagraphical client for remote monitoring and control of the ProActive Resource Manager. This
stand alone application allows you to perform administrative actions on Resource Manager, deployment and monitoring of computing
nodes, creation of node sources and removal of nodes.

The Resource Manager Eclipse Plugin is availablein two forms:

« A Java stand alone application based on Eclipse Rich Client Platform (RCP) %!, available for any platform (Windows, Linux,

Mac OSX, Solaris...).

« Asetof Eclipse? plugins: with all the functionalities of the stand alone application.

4.7.1. Launching the Resource Manager GUI

Depending on the way you get the RM plugin, just follow one of these steps.

e If you are using the stand alone application, just start it using the provided executable. ("ResourceManager” on unix,
"ResourceManager.exe”" on Windows).

2 http://wiki.eclipse.org/index.php/Rich_Client_Platform

2 http://www.eclipse.org
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« If you are using the Eclipse plugins set, install it as an eclipse plugin and restart Eclipse. To do this, copy al the jar files from
the plugins/ directory of your Resource Manager RCP distirbution into the plugins/ directory of your Eclipse distribution and

restart Eclipse.

Then, go to Window->Open Per spective->Other...->Resour ce M anager (it could be already opened asit isthe default perspective).

Once started, the first screen displayed is the following one:

RBesourceManager Admin  Window Help
g
L 3 I | @ Tree Explorer

Node Source  Host State | Since URL

o Connect toaresource manager

url - |nni:J'.lshairlese.irlria.fr:luggi

Iogin.|demo ~ | password H

0K Cancel

& Statistics &2 | @ Info = O | @ Compact View i3

Node Status Count

disconnected

Figure 4.6. Resource Manager startup screen

4.7.2. Connect to an existing Resource Manager

A Resource Manager has to be already started before connecting the Resource Manager GUI. If no RM has been started, please refer
to Section 4.2.1, “Launching the resource manager”.

Normally, when starting the GUI, a connection dialog box should appear on top of the main screen. If not, right click on Resource
Explorer area and select "Connect" on the pop-up menu. Clicking on this action, the following dialog box will show up:

login : | demo

Connect to a resource manager

Url : [rmiz/fkisscool.inria.fr: 1099/

~ | password : sses

Ok Cancel

Figure4.7. Connection screen

Enter the URL of an existing Resource Manager and login information. Y ou can use for example "demo" as alogin and "demo" again
as a password. This user is an administrator so you will be able to perform any action such as management of nodes and node sources,
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shutdown of resource manager and so on... without any permission problems. Regular users can only get information about resources
and their states. The URL is composed of the protocol, the host name on which the RM is started and the port on which it islistening.

Y ou are now connected and ready to perform administrative actions on the remote Resource Manager.
4.7.3. Resource Manager main views
4.7.3.1. Tree view
Once you are connected, you will see all the information about RM resources through this view. This view presents all nodes handled

by Resource Manager, their URLS, and their states. It uses a tree representation: tree's roots represents node sources, the second level

displays host names and, finally, |eafs show nodes deployed on this host. For each node, you can see its URL, and its state represented
by an icon.
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§ ProActive Resource Manager GUI -

Fle Connection Actions Window Help

[+ v @@ nE | o

-
& Tab Explorer & Tree Explorer 3 @ =8

= 3¢ test [Infrastructure:SSH Infrastructure 2, Policy: St‘atic Policy]
@ deploying://test/SSH-test-1
+ [E1192.168.1.20
~ rmi://slavel:2007/PA_|WVMBT75244654
. rmi://192.168.1.20:2007/55H-test-0
- [E1192.168.1.19
= rmi://slavel:2007/PA_|WVMBT75244654
. rmi://192.168.1.19:2007/55H-test-3
~ [E1192.168.1.22
- rmi://slavel:2007/PA_|WVMBT5244654
. rmi://192.168.1.22:2007/55H-test-2
= 3¢ gtest [Infrastructure:SSH Infrastructure 2, Policy: Static Policy
- [E1192.168.1.19
= rmi://slavel:2007/PA_|WVMBT75244654
@ rmi://192.168.1.19:2007/55H-qtest-7
— 3¢ testq [Infrastructure:SSH Infrastructure 2, Policy: Static Policy
&% deploying://testq/SSH-testq-10
& deploying://testg/SSH-testg-11
@ deploying://testg/SSH-testg-9
&% deploying://testq/SSH-testg-8

h

& Statistics (j‘ Compact View (f Info 2% =0

Node S5H-gtest-4

URL : rmi://192.168.1.20:2007/S5H-qgtest-4
Mode source ; gtest

Provider : demo

Owner : demo

State : Configuring

T R

[ Wrap lines

connected

Figure4.8. Treeview
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4.7.3.2. Tab view

Thetable view is view where each line corresponds to one node.

L 3 ProActive lResource Manager. Client) =X
ResourceManager Admin  Window Help
- 0@ el &
& Tab Explorer i3 @ Tree Explorer =0
Node Source | Host State  Since URL Provide
GCMLocalNodet shainese.inriafr @ | 1/3/11612PM | rmiyfshainese.inriafr:2017/PA_VM2078803224_ demo
GCMLocalNodes shaineseinriafr (@ | 1/3/11 612 PM | rmi//shainese inria fr:2017/PA_VM1758147937_( demo
GCMLocalNodet shainese.inriafr @ 1/3/11612PM | rmiyfshainese.inriafr:2017/PA_VM2002240838_ demo
GCMLocalNodes shaineseinriafr (@ | 1/3/11 612 PM | rmi//shainese inriafr:2017/PA_JVM234342848 G demo
>
&' Statistics &2 = 8 | @ info 32 | ® Compact View =g
Node Status Count Node PA_|VM234342848_GCMNode-0
. Deplovi o URL : rmi://shainese.inriafr:2017/
epioying PA_|VM234342848_GCMNode-0
® | Lost 0 Node source : GCMLocalNodes
N Provider : demo
@ | Configuring 0 Owner : nobody
@ Free 4 State : Free
O Busy 0
. Down 0
Total 4
<] Wrap lines
connected
Figure4.9. Tab view

4.7.3.3. Compact view

The compact view is a view where all nodes are displayed in a compact form. It isin particular very useful when you have a great
number of nodes to monitor and you want aglobal view.
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ResourceManager Admin

ProActive Resource Manager! Elient

Window Help

v+ m 0@ vm ad

— B X

& Tab Explorer‘f Tree E)r.plorer[ﬂf Compact View 3 ‘

=0

E0rZ000000000-00Z0CCZ00C0CZ0000=00=20
ezoozoozoO0:z0O0z00Z00ZOO=ZOOZOO=0

@ Statistics E’S‘

Node Status
Deploying
Lost
Configuring
Free

Busy

00000

Down
Total

Count

& Info &2

Node PA_|VM234342848_GCMNode-0
URL : rmi:f/shainese.inriafr:2017/
PA_JVM234342848_GCMNode-0
Node source : GCMLocalNodes
Provider : demo

Owner : nobody

State : Free

Wrap lines

connected

4.7.3.4. Topology view

Figure 4.10. Compact view

Thetopology view visualizes hodes according to network latencies between them. Thisview allowsto see groups of hodes closeto each
other, latencies between al the nodes and of course the information about free/busy nodes.
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ProActive Resource Manager GUI

ResourceManager Admin  Window Help
v @@ & |a®
&
Wisibility filter Dj
38
Density ik 1520
oo |
Threshold )| 56
495 g —
Show edges O
A6
481
waa
a7T
A6
501
473
613
connected 5 & & 2 &

Figure 4.11. Compact view
4.7.3.5. Node icons
In every view, anode is represented by a round icon changing according to its state:
Node is deploying, its deployment has been triggered but the node didn't registered yet.
Nodeislost. The deployment of the node failed. The node won't be added to the resource manager.
Node is configuring. The node registered to the resource manager and is under configuration. This step can be time consuming
depending above al on the nodes already managed by the resource manager.
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Nodeisfree, ready to be provided for performing atask (to the Scheduler or another application).
Nodeis busy, it currently performs atask execution.
Nodeisto bereleased, it currently performs atask execution, and has to be released at the end of this execution.

Nodeisdown, it is unreachable by Resource Manager or is broken. A failure has occurred on the node (network failed, computer
got down, Java runtime that manages this node got down...).

4.7.3.6. Toolbar

Every view provides atool bar with different available actions:

Connect Create node source
Shutdown

[4] [4] [6] [9]

~ @O0 > v

[1] [3] 51 | [ (8]

Remove node

i |
Disconnect Remove node source

Figure 4.12. Resour ce Explorer view tool bar
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[1] Connect - Open the connection dialiog box.
[2] Disconnect - Leave the current Resource Manager.
[3] Add node - Add an existing node to Resource Manager providing its URL.

[4] Remove node - Remove selected nodes. Using the tree view, it is possible for example to remove al the nodes belonging to
aJVM, ahost or anode source.

[5] Create Node Sour ce - Create a new node source. See Section 4.7.4.1, * Create a Node Source”.
[6] Remove Node Sour ce - Remove a node source from Resource Manager, and release all its nodes.

[7] Shutdown Resource Manager - Stop Resource Manager application, remove all the nodes, and stop Resource Manager
daemon.

[8] Runtime information - Show runtime information in the form of graphics.
[9] Accouting information - Show accounting information in the form of graphics.

All these actions are explained hereafter.

4.7.4. Main actions

4.7.4.1. Create a Node Source

Thisaction allowsto create anew Node Source in Resource Manager. A Node SourceisaRM's component that is able to handle a set of
nodes (See Section 4.3, “Organizing your nodes’). In the dialog, fill in the node source name, then select infrastructure type and policy.

__ Create a node source

Mode source name : l

Mode source infrastructure

Type : |

i»

MNode source policy

Type : |

i»

[ oK ]|. Cancel '|

Figure 4.13. Node Sour ce creation dialog box

In this section, we will not describe all infrastructures and policies since the descriptions of every parameter have already been given in
Section 4.3, “Organizing your nodes’. We will only give the example of the SSH infrastructure and the Scheduler loading policy.

4.7.4.1.1. SSH infrastructure example

SSH Infrastructure provides a basic but functional way to acquire resources through an SSH connection. Although such acquisition can
be achieved using a GCM descriptor, this infrastructure can in some situations be easier to use for SSH-only use-cases.
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To acquire nodes, this infrastructure needs to start runtimes on remote hosts. To do so, it needs to know some information, assumed
to be true for all hosts:

Rm Url - The resource manager's url that will be used by the deployed nodes to register by themself.

SSH Options - Options you can pass to the SSHClient executable ( -I inriato specify the user for instance)
Java Path - Path to the java executable on the remote hosts.

Scheduling Path - Path to the Scheduling/RM installation directory on the remote hosts.

Node Time Out - A duration after which one the remote nodes are considered to be lost.

Attempt - The number of time the resource manager tries to acquire a node for which one the deployment fails before discarding
it forever.

Target OS- Oneof 'LINUX', 'CYGWIN' or 'WINDOWS depending on the machines (in Hosts List file ) operating system.
Java Options - Java options appended to the command used to start the node on the remote host.

Rm Credentials Path - The absolute path of the 'rm.cred’ file to make the deployed nodes able to register to the resource manager
( config/authentication/rm.cred ).

Hosts List: The path to a file containing the hosts on which resources should be acquired. This file should contain one host per
line, described as a host name or a public IP address, optionally followed by a positive integer describing the number of runtimes
to start on the related host (default to 1 if not specified). Example:

rm.example.com
test.example.net 5
192.168.9.10 2
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kode source name : |

kade source infrastructura

Type : | S5H Infrastructurs 2 B ]

Creates remate runtimes using S5H

Rrri Lirl |rr'1 iskavel: 1099/ Trie URL of Che ressurce manages
Ssh Cptions | Cptions far the ssh command
to log in the remote hosts
|awa Path |.'l.i.E”J',ﬁﬁquilla.-'hnme.lhm.u‘idk;.'5. ahsnlube path of the java
executable on the remote hosts
Scheduling Path [,"..ISA‘;'I|'_|I1'Igl.ll||q':|n'hﬂl"1E."l|'l’t'lk‘SpaE!. Absolute path of the Reseurce Manager [or Scheduler)
reat directony an the remate hosts
Mode Teme Out |rj|:||::|::u in ms. After this timeout expired
Lhe node 15 considerad Lo be losk
Attempt 5 ] The nurnber of falad attempt to deploy
anede before discarding it
Target 0= Linus ] Linuz, Cyogwin or Windows degpendng an
' the operating system of the remota hosts
Java Options ' | options for the java command
' launching the node an the remote hosts
R Credentigls Path [ Chonse ﬁlel Create
Hosts List [ || choose dle

' Load from file || Save ta ﬁ|E.

Wode sowrce palicy

Type : +

| cancel | oK

Figure4.14. SSH infrastructure configuration panel
Tip

In order to fill in al the fields at once, it is possible to load or to save a file with the list of parameters and values. This
= file should be of the following form:

# My comments
paraml=valuel
param2=value2
# and so on...

4.7.4.1.2. Scheduler loading policy

This policy alowsto configure the number of resources which will be always enough for the scheduler. Nodes are acquired and rel eased
according to scheduler loading factor whichisanumber of tasks per node. In the samemanner asthe previouspolicy, thisone al so requires
scheduler URL, user name and password. It isimportant to correctly configure maximum and minimum nodes that this policy will try
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to hold. Maximum number should not be greater than potential nodes number which is possible to deploy to underlying infrastructure.
If there are more currently acquired nodes than necessary, policy will release them one by one after having waited for a"release period"
delay. Thissmooth release procedure isimplemented because deployment timeis greater than release one. Thus, thiswaiting time deters
policy from spending all itstime trying to deploy nodes.

Create a node source

Node source name : | |

MNode source infrastructure
Type : v

Node source policy

Type : | Scheduler Loading Policy ~

Allocates as many resources as scheduler required according
to loading factor. Releases resources smoothly.

Nodes Available To | ALL | USER|GROUP|ALL

Administrator 'USER | USER|GROUP|ALL

Scheduler Url | |

Scheduler Credentia | | Choose file | Create

Refresh Time 110000 | refresh frequency (ms)

Min Nodes 0 |

Max Nodes 1100 |

Load Factor 10 | number of tasks per node

Release Delay |1DDD | delay between each node release (in ms)

Load from file || Save to file

| oK | Cancel

Figure 4.15. Scheduler loading policy configuration panel
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This policy is only available when using the Resource Manager with the ProActive Scheduler
Tip
In order to fill in all the fields at once, it is possible to load or to save a file with the list of parameters and values. This

file should be of the following form:

# My comments
paraml=valuel
param2=value2
# and so on...

4.7.4.2. Remove a Node Source

In order to remove a node source, select its namein removal dialog and press OK:

Remove a node source

>

Node source ; [émy node source

wait tasks end on busy nodes

[ oK l [Cancell

Figure 4.16. Node Sour ce removal dialog box

4.7.4.3. Add node by URL

Y ou can add existing node to any Node Source by providing its URL :

. Add node by its url >

Node source : [ Default ]

Node url : [ ]

L]

[ oK l [Cancell

Figure4.17. Add Node by URL

Choose a Node Source's name from your nodes sources list, and fill the node's URL to add. Node will be added and managed by the
node source that you have chosen.
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4.7.4.4. Remove a node

" Remove a node

Node : [érmi:ﬂpaquitu.inn’a.fr:5541}’PA_JVM11!]!]81?385_GCMNudE vt

[] preemptively

oK l [ Cancel

Figure 4.18. Node removal dialog
Choose the node to remove in the list. As explained before, node's removal can be preemptive or not. If you don't choose a preemptive
removal and if the nodeis busy, then it will just put to the "to remove" state, and will be removed at tasks' end.

« If the node to remove is handled by a Static node Source and the node's Java Virtual Machine contains only the node to remove
(RM does not handle other node from the same VM), then the VM iskilled.

« If thenodeto removeishandled by a dynamic Node Source, then the node's VM iskilled only if the node'sremoval is preemptive.

4.7.4.5. Shutdown

~ shutdwon Resource Manager

Are you sure to shutdown Resource manager ?

[]iWait tasks ends on busy nodes:

o]

Figure 4.19. RM shutdown dialog box

A dialog asks you to confirm RM's shutdown. All nodes are removed from Resource Manager. Node handled by static nodes sources
are destroyed. Nodes handled by dynamic node source are released to their infrastructures. You can tick the check-box Wait tasks
ends on busy nodes. If checked, and RM has busy nodes, Resource Manager put these busy nodes to the "to remove" state, and wait
tasks end on these nodes, before shutting down. Otherwise, shutdown is performed immediately even if there are busy nodes, tasks
are interrupted on these busy nodes.
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Chapter 5. ProActive Windows Agent

5.1. Context

In distributed systems, desktop computers can be an important source of computational power. Moreover, one of the definitions of grid
stands for atype of parallel and distributed system that enables the sharing, selection, and aggregation of resources distributed across
multiple administrative domains based on theirs (resources) criteria: availability, capacity and performance. In such a context the main
purpose of the ProActive Windows Agent is to make the configuration of these criteria achievable (schedule working plan and limit
the shared amount of RAM and CPU).

5.2. Functionalities

The ProActive Windows Agent isaWindows Service: along-running executable that performs specific functions and which is designed
not to require user intervention. The agent is able to create a ProActive computational resource on the local machine. This resource will
be provided to ProActive applications (such as Resource Manager) according to a user defined schedule. A tray icon shows the state
of the agent and allows the user to start/stop it, or modify its schedule. The ProActive Windows Agent does not interfere with the day-
to-day usage of the desktop Windows machine.

Understanding of ProActive basic conceptsis required for the comprehension of the following description.

The core client is a process which:

* Loadsthe user's configuration.
* Creates schedules according to the working plan specified in the configuration.

» Spawns a JVM process that will run a specified java class depending on the selected connection type. 3 types of connections are
available:

< Local Registration - Thespecified javaclasswill createaProActivelocal node asacomputational resourceand register it locally.

* Resource Manager Registration - The specified javaclasswill create a ProActive local node as a computational resource and
register it in the specified Resource Manager, thus being able to execute java or native tasks received from the Scheduler.

It isisimportant to note that a JVM process running tasks can potentially spawn child processes.
e Custom - The user can specify itsown javaclass.
» Watches the spawned JVM process in order to comply to the following limitations:

* RAM limitation - The user can specify a maximum amount of memory allowed for aJVM process and its children. If the limit
isreached, then all processes are automatically killed.
« CPU limitation - The user can specify amaximum CPU usage allowed for aJVM processand itschildren. If thelimit isexceeded
by the sum of CPU usages of all processes, they are automatically throttled to reach the given limit.
* Restarts the spawned JVM process in case of failures with atimeout policy.

Therole of the agent isto create anode (locally) and to register it to the resource manager (in case of aresource manager
connection) which can be distant. The deployment can be considered as the opposite process:. the resource manager creates
nodes on remote machine and register them to itself. So when you use the ProActive Windows Agent, you do not need
(and do not have) to use a node deployment.

2 Warning: Do not confuse agent and node deployment!

5.3. Example

This simple example illustrates how to create an active object on a ProActive node created with the ProActive Windows Agent. We
suppose that the following conditions are verified:

» Theagentisinstalled (see Section 5.4, “Installation” for installation) on a host with | P address equal to 192.168.1.62
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« Itisconfigured with the RMI registration as selected connection type and "toto" as node name.

Once the agent is started, the following java code gets a reference on a remote node and creates an active object on the remote node
identified by the url "rmi://192.168.1.62:1099/toto"

/

import org.objectweb.proactive.api.PAActiveObject;
import org.objectweb.proactive.core.node.Node;
import org.objectweb.proactive.core.node.NodeFactory;

Note

This piece of code should be executed on a seperate VM. Moreover, this test is more useful for the RMI Registration
connection type since for the Resource Manager one, you can directly see whether the node has been started.

public class Test {

public static void main(String[] args) {

try {

/I Note that the port is 1100 and not 1099 like those used by the

/I resource manager. The initial port is incremented to ensure that

/I each runtime uses a unique port.

/I Thus, this port corresponds to the port of the first runtime.

/I'If a second runtime has been launched, it would use the port 1101,
/I and so on and so forth...

final Node n = NodeFactory.getNode("'rmi://192.168.1.62:1100/toto");

System.out.printin(*Nb of active objects on the remote node: " + n.getNumberOfActiveObjects() +
“local runtime hashcode " + Runtime.getRuntime().hashCode());

final Test stubOnTest = (Test) PAActiveObject.newActive(Test.class.getName(), null, n);
final String receivedMessage = stubOnTest.getMessage();

System.out.printin(*Nb of active objects on the remote node: " + n.getNumberOfActiveObjects() +
" received message: " + receivedMessage);
} catch (Throwable t) {
t.printStackTrace();

}
}

public Test() {
}

public String getMessage() {
return "A message from " + Runtime.getRuntime().hashCode();

}
}

The output is:
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--> This ClassFileServer is listening on port 2027

Detected an existing RMI Registry on port 1099

Nb of active objects on the remote node: 0 local runtime hashcode 6588476

Generating class : pa.stub.org.ow2.proactive.resourcemanager.utils._StubTest

Nb of active objects on the remote node: 1 received message: A message from 26670261

5.4. Installation

The ProActive Windows Agent installation pack is available on the official ProActive website®. Follow the links and get the latest
version.

* .Net framework v3.5 or later should be installed on your system. If not, the installer will ask you to instal
it. Go to http://www.microsoft.com/downloads and download Microsoft .NET Framework Version 3.5 (or later)
Redistributable Package.

» Visual C++ 2008 (or later) Redistributable Package is also needed. The installer will install it for you, if not found.

* Runthe setup.exefile.

 Accept the licence agreement.

Select the components you want to install.

» Choose theinstallation folder of the ProActive agent.
Then, the following windows will appear:

i Profctive Agent 2.3.2 Setup = | =] =]

—Lacakions

Configuration File | C:\Program Files\Profctivedgenticonfig

Logs Direckory | Ci\Program Files\ProfctivedAgentilogs

[~ Use runkime account application DatalProdctivesgent direckory

—Runkire Sccounk

If the specified account doesn't Domain
exist it'll be created.
LIsername |
[ Allow everyone to startfstop Password
(Zance] | Mullsaft Inskall System v2.45 = Back | Close I

Figure5.1. Configuration during installation

L http://proactive.inriafr/
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« Specify the directory that will contain the configuration file named PAAgent-config.xml, note that if thisfile already existsin
the specified directory it will be re-used.

« Specify the directory that will contain the log files of the ProActive Agent and the spawned runtimes.

» Specify an existing, local account under which the ProActive Runtime(s) will be spawned. It is highly recommended to specify
an account that is not part of the Administrators group to isolate the ProActive Runtime and reduce security risks.

The password is encrypted using Microsoft AES Cryptographic Provider? and only Administrators have access permissions to
the keyfile (restrict.dat) this is done using the Subl nACL o0l

If the specified account does not exist the installation program will prompt the user to create a non-admin account with the
required privileges.

Note that the ProActive Agent service is installed under Local éystem4 account, this should not be changed, however it can be

using the "services.msc" utility. ("Control Panel->Administrative Tools->Services")

 |If you want that any non-admin user (except guest accounts) to be able to start/stop the ProActive Agent service check the
"Allow everyone to start/stop” box. If this option is checked theinstaller will use the Subl nACL® tool. If thetool isnot installed
in the "Program Files\Windows Resource Kits\Tools" directory the installer will try to download its installer from the official
Microsoft page.

» Theinstaller will check whether the sel ected user account has the required privileges. If not follow the stepsto add these privileges.
 Inthe 'Administrative Tools of the 'Control Panel', open the 'Local Security Policy'.
* In'Security Settings, select 'Local Policies' then select 'User Rights Assignments.

< Finally, inthelist of policies, open the properties of 'Replace a process-level token' policy and add the needed user. Do the same
for 'Adjust memory quotas for a process. For more information about these privileges refer to the official Microsoft page®.

At the end of the installation, the ProActive Agent Control utility should be started. This next section explains how to configureit.

To uninstall the ProActive Windows Agent, simply run " Start->Programs->ProActiveAgent->Uninstall ProActive Agent".

5.5. Configuration

Launch "Start/Programs/ProActiveAgent/AgentControl" program or click on the notify icon if the "Automatic launch" is activated.
Double click on the tray icon to open the ProActive Agent Control window. The following window will appear:

2 http://msdn.microsoft.com/en-ug/library/aa386979%28v=vs.85%29.aspx

s http://www.microsoft.com/downl oads/en/detail s.aspx ?Family| D=e8ba3e56-d8fe-4a91-93cf-ed6985e3927b
4 http://msdn.microsoft.com/en-ug/library/ms684190(V S.85).aspx

5 http://www.microsoft.com/downl oads/en/detail s.aspx ?Family| D=e8ba3e56-d8fe-4a91-93cf-ed6985e3927b
6 http://msdn.microsoft.com/en-ug/library/bb530716(V S.85).aspx
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http://msdn.microsoft.com/en-us/library/ms684190(VS.85).aspx
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=e8ba3e56-d8fe-4a91-93cf-ed6985e3927b
http://msdn.microsoft.com/en-us/library/bb530716(VS.85).aspx
http://msdn.microsoft.com/en-us/library/aa386979%28v=vs.85%29.aspx
http://www.microsoft.com/downloads/en/details.aspx?FamilyID=e8ba3e56-d8fe-4a91-93cf-ed6985e3927b
http://msdn.microsoft.com/en-us/library/ms684190(VS.85).aspx
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ProActive Agent Control - | ) =]

P r- O A C T , Ve Pradctivebgent v2.3.2

[C]1997-2017 INRIA U niversity of
Mize-5ophia Antipolis/activeE on
Parallel Suite

http: /¢ proactve. inna.fr
hitkp: i, activesan. com

— Configuratian
Location: IE:'\F‘ngram FilesProdctivedgent confighPadgent-config. xml Browse
Change Accaount | GUI Edit Text Edit
— Inf Logz Controls
Status:  Stopped with Motepad Start
Wigw | ogz
Spawned Buntimes: with E=plorer Stap

Figure 5.2. ProActive Agent Control window
From the ProActive Agent Control window, the user can load a configuration file, edit it, start/stop the service and view logs. A GUI
for editing is provided (explained below). Even if it is not recommended, the user can edit the configuration file by yourself with your
favorite text editor.

It is also possible to change the ProActive Runtime Account using the "Change Account” button.

Warning
The configuration file format has changed since version 2.2 which is backward compatible with previous version files. If
the user edits such a configuration and saves the modifications the file will be overwritten with the new format.

Clicking on "GUI Edit", the following windows appears:
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Sk

General I I:u:unneu:ticunl F'Ianningl

— ProActive Configuration

Browse Prodctive Home: I IE:hthdnartkwarkspacﬂ Hacheduling

Browse Java Home: I IE:"xF'rn:ngram Filez'Java'jdk1.6.0_25

™ Use spstem-wide Java Home

&dd Jvi Option I -Dproactive net interface=etha

Remoyve S\ Option I

— On Buntirme Exit — Available Metwork Interfaces [Jawva B only)

Browse Script Location: I I lo A127.0.0.1 M5 TCP Loopback interface
ethl /192 168.141.1 WMware Virtual Ethernet Adapter
ethl /192 168.59.1 VWi ware Virtual Ethernet Adapter f

— Buntime Memory Limit [Mbptes] —— 1 Mult-RBuntime
Ayvailable Physical Memory; 2028 Aevallable CPUs 4

b emmory Limnit; ||:| 5: Runtimes: |1

eth A192.168.1.62 IntelF] 325660 M-2 Gigabit N ebw

— Runtime [ncoming Protocal

Fratozal: | i = | Port Inihial % alue: |'||:|E|E| 3:

1] | i

Uze I Refresh I

Save ag .. | Save | Cloge |

Figure5.3. Configuration Editor window - General Tab

In the general tab, the user can specify:

The ProActive (or Scheduler) location.

The JVM location (usually something like C:\Program Files\Java\jdk1.6.0_12).
The number of Runtimes (the number of spawned JVMs).

The JVM options.

Note that if the parameter contains ${rank}, it will be dynamically replaced by the Runtime rank starting from O.
The"On Runtime Exit" script. A script executed after a Runtime exits. This can be useful to perform additional cleaning operation.

Note that the script receives as parameter the PID of the Runtime.

The user can set a memory limit that will prevent the spawned processes to exceed a specified amount of RAM. If a spawned
process or its child process requires more memory, it will be killed as well asits child processes.

Note that thislimit is disabled by default (O means no limit) and a ProActive Runtime will require at least 128 M Bytes.

It is possible to list al available network interfaces by clicking on the "Refresh” button and add the selected network interface
name as a value of the "proactive.net.interface” property by clicking on "Use" button. See the ProA ctive documentation for further
information.

The user can specify the protocol (rmi or http) to be used by the Runtime for incoming communications.
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To ensure that aunique port is used by a Runtime, theinitial port value will beincremented for each Runtime and given as value of
the "-Dproactive. SELECTED PROTOCOL.port" VM property. If the port chosen for aruntime is already used, it isincremented
until an available port number isfound.

Clicking on the "Connection™ tab, the windows will look like this;

Sk

General Connection | F'Ianningl

© HEEETTEEE ru-:amegasnatam

~ R M Registrati
esource Manager hegisiranan Maode Mame: I
e Crazbomm

Additional Configuration
|7Java Starter Class:  |org.objechweb. proactive. core. util winagent. Phdgent5 erviceR b1 Starker

Save ag .. Save | Cloge |

Figure5.4. Configuration Editor window - Connection Tab (Resource Manager Registration)

In the "Connection" tab, the user can select between three types of connections:

» Local Registration - createsaloca ProActive node and registers (advertises) itin alocal RMI registry. The node nameisoptional.

* Resource Manager Registration - creates a local ProActive node and registers it in the specified Resource Manager. The
mandatory Resource Manager's url must be like ‘protocol://host:port/'. The node name and the node source name are optional. Since
the Resource Manager requires an authentication, the user specifies the file that contains the credential. If no file is specified the
default one usually located in " %USERPROFILE%\.proactive\security"” folder is used.

» Custom - the user specifiesits own java starter class and the arguments to be given to the main method. The java starter class must
be in the classpath when the JVM processiis started.

Finally, clicking on the "Planning" tab, the windows will look like this:
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Sk

Generall Connection ~ Planning |

— Weekly Planning — Plan Editar

bonday - 08:00:00 = Monday - 13:00:00 — Start Time

Tuesday - 08:00:00 = Tuesday - 15:00:00 : - : " . ; " : "

Wednesday - 08:00:00 => Wednesday - 19:00:0 | || D2 [Monday =] Houws: [a =] Minutes: [0 =] Seconds: [0 =
Thursday - 02:00:00 = Thursday - 19:00:00
Friday - 08:00:00 =3 Friday - 13:00:00 — Diuration

Crays: IE Hours: |11= Minutes: IE Seconds: IE

— Process Management
Frocess Prarty: INu:urmaI j Max CPU Usage: |'||:||:| 3: 4

Create plan Delete Show

r Always available

Save ag .. | Save | Cloge

Figure5.5. Configuration Editor window - Planning Tab

In the Planning Tab, depending on the selected connection type, the agent will initiate it according to aweekly planning where each plan
specifies the connection start time as well as the working duration. The agent will end the connection as well as the ProActive Runtime
process and its child processes when the plan duration has expired.

Moreover, it is possible to specify the VM process Priority and it's CPU usage limit. The behavior of the CPU usage limit works as
follows: if the VM process spawns other processes, they will also be part of the limit so that if the sum of CPU% of all processes
exceeds the user limit they will be throttled to reach the given limit. Note that if the Priority is set to Rea Time the CPU % throttling
will be disabled.

The"Always available" makes the agent to run permanently with a Normal Priority and Max CPU usage at 100%.

5.6. Start the agent

Once you have configured the agent, you can start it clicking on the "Start" button of the ProActive Agent Control window. However,
before that, you have to ensure that a resource manager has been started on the address you specified in the agent configuration. Y ou
do not need to start a node sinceit is exactly the job of the agent.

Once started, you may face some problems. Y ou can realise that an error occurred by first glancing at the color of the agent tray icon.
If everything goes right, it should keep the blue color. If its color changes to yellow, it means that the agent has been stopped. To see
exactly what happened, you can look at the runtime log file located into the agent installation directory and named Executor <runtime
number >Pr ocess-log.txt.
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The main troubles you may have to face are the following ones:

» You get an access denied error: thisis probably due to your default java.security.policy file which cannot be found. If you want to
specify another policy file, you have to add a VM parameter in the agent configuration. A policy fileis supplied in the scheduling
directory. To useit, add the following line in the VM parameter box of the agent configuration (Figure 5.3, “ Configuration Editor
window - General Tab "):

-Djava.security.poly=<scheduler directory>/config/security.java.policy-client

* You get an authentication error: thisis probably due to your default credentials file which cannot be found. In the "Connection”
tab of the Configuration Editor (Figure 5.4, “ Configuration Editor window - Connection Tab (Resource Manager Registration)”),
you can choose the credentials file you want. Y ou can select, for instance, the credentials file located at <scheduler directory>/
config/authentication/scheduler.cred or your own credentiasfile.

» Thenode seemsto be well started but you cannot retrieve it in a Java code for example: in this case, make sure that the port number
isthe good one. Do not forget that the runtime port number isincremented from theinitial resource manager port number. Y ou can
see exactly on which port your runtime has been started looking at the log file describing above.

5.7. Other information

The agent was successfully tested on Windows XP, 2003, Windows Vista and Windows 7. Some problems with service installation
can occur on Windows NT.

The ProActive Windows Agent is written in C# and uses .Net Framework 3.5

Third-party libs used:
» C# JobObjectWrapper Api (JobManagement.dil) under Microsoft Permissive License (Ms-PL) v1.1
» C#LogdNet Api (logdnet.dll - 1.2.10.0) under Apache License v2.0
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