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the time required and the risk of errors.
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* Dynamic clusters created on-demand by provisioning resources from a cloud
and configuring them with services that can be used to run parallel and Architecture o, ol nase="Lustredez" config="osd" resource='saalinode"/>

distributed applications.
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<node name='"master@@1l" config="master" resource="largenode'"/>
VM Image <node name="worker@@1l" config="worker" resource="smallnode'>

Repository <depends group.=| lustre_pIs />
/ <depends node="master001"/>
</node>
Store VM Image <node name="worker@02" config="worker" resource="smallnode">

<depends group="lustre_pfs'/>

Resource <depends node="nastero1"/> \ Dependencies refer to the
Provider </node> node or group that the

</cluster> enclosing node depends on.
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* A service for provisioning and configuring virtual clusters

» User specifies the virtual cluster configuration, and Wrangler provisions the Provision
nodes and configures them according to the user’ s requirements Resources

Provision Deploy Image
| - _ , virtual (PSR . ot
« Users can specify custom roles for nodes by writing simple scripts Cluster Coordinator

* Features: XML format for describing virtual clusters, support for multiple
cloud providers, node dependencies and groups, automatic distribution of

configuration files and scripts Submit Application\
* Interfaces: REST+JSON, Python API, command-line utilities

Running Scientific Workflows

Configure

* We have used Wrangler to set up virtual clusters for running scientific
workflow applications in the cloud.

 In these configurations, we use Wrangler to provision nodes to add to our
existing Condor pool, which is hosted on a submit node outside the cloud.

* With Wrangler it is easy to combine local resources with cloud resources. |t
IS even possible to create virtual clusters across several clouds.

Nodes, Groups and Roles

« Each virtual cluster in Wrangler is defined in terms of nodes, groups, and
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Wrangler Coordinator
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roles » Accepts requests from users to create virtual clusters 9 NFS Conflguratlon

« Nodes are individual hosts in the virtual cluster. Each node has a resource » Contacts resource providers to provision nodes , ‘ , ,
" . . " . ° . : _ . : . : : Submit Host Submit Host
type, and a configuration, which can specify multiple roles. Stores and_dlstrlbutgs user-defined role scrlpt_s, conflguratlon flles and parameters R o R, o
_ o « Acts as an information broker to help nodes discover information about each other and Y4 Y4

* Groups are collections of nodes that depend on each other. Nodes within a about their roles Workflow @ Workflow @

group are all configured at the same time. This is useful for configuring

services that require every node to know about all other nodes, such as Wrangler Agent

some parallel file systems and peer-to-peer services. « Contacts the resource provider’s information service to discover its network addresses and

other pertinent information

* Roles define the scripts, configuration files, and parameters that need to be » Reports node status, metadata, and monitoring information to the Coordinator : - ; - : : - - :

applied to a node to configure it for a given service. Users can define custom - Fetches information about the node’s roles and peers from Coordinator @ @ @ @ @

roles by writing simple scripts that are automatically distributed to the nodes
during provisioning. Role scripts can be written in shell, Perl, Python or any
\ /

other scripting language.
Example Roles (5
Resource Providers « condor_manager: Configures a node to run a Condor scheduler. In this configuration we provision L e
several worker nodes in the cloud and

« condor_worker: Configures a node to connect to a Condor manager and In the case of NFS, the worker nodes

Applies roles to node according to user-defined role scripts
Periodically sends status updates and monitoring information to Coordinator @‘\@//"@ g
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amazon = Eucalypt Nebula (‘0) execute jobs. start Condor worker processes on mount a shared NFS file system that is
\ 7/ uca yp usS . _ i . : them. In addition, we set up a shared hosted by another node. Wranger
webservices" rackspac @ nfs_server: Expgrt an NFS file system and ensure that all the services required GlusterFS file system that spans the akes it easy for nodes to desend on
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for NFS are running. nodes. one another.

« Each node in Wrangler is associated with a resource configuration which * nfs_client: Mount a remote NFS file system.

specifies the resource provider and virtual machine configuration for that + glusterfs_peer: Configure node to act as both a storage node and a clientin a Acknow|edgements
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