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2. DRP Architecture

This section covers the description of the proposed architecture DRP: Dynamic Resource Provisioning. Figure 1 has
a pictorial representation of DRP; similarly as we outlined in the overview section, the basic architectural
components are with more concrete functionality as seen in Figure 1:

X User: User(s) to produce work
x DRP Utilizing Web Service, Work Dispatch: Work Dispatcher

x DRP Web Service, Resource Monitor: observes state information at the work dispatcher via Resource
Properties exposed by the DRP Utilizing Web Service

x DRP Web Service, Resource Manager: Resource Provision resource via GRAM based on information
from the Resource Monitor

X Resource Pool, Worker Starter: used to bootstrap worker code by the Resource Manager via GRAM
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Figure 1: DRP: Dynamic Resource Provisioning Architecture

It is worthwhile to note that there is only one core component to DRP, specifically the DRP Web Service (DRP
WS). The DRP WS implements the necessary interface (see the next section for more details) for arbitrary web
services to be able to take advantage of dynamic resource provisioning mechanisms without exposing all the details
if the arbitrary web service wanted to implement the same functionality from scratch. To make the DRP WS
functional, there are two more pieces that must be in place: the worker starter (which could be absorbed by the
worker code which is a component of the arbitrary web service) and the state information that is being exposed for
the DRP WS Resource Monitor to read. Therefore, if an arbitrary web service has the worker code implemented
that can execute on a remote resource, then the only things that need to be modified to the arbitrary web service are:

X Initialize the DRP WS with the appropriate information necessary for the DRP WS to make the appropriate
resource provisioning decisions; see the next section on what this information is

X Expose state information via Resource Properties
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3. DRP Web Service Interface
The DRP WS Interface has been outlined in Figure 2.

. cofe
URL of resource allocator (i.e. GRAM)

Host type (i.e. ia32, ia64, etc)

Minimum number of resources to allocate

Maximum number of resources to allocate

Resource allocation granularity (i.e. one, all, linear, exponential, etc)
Minimum time to allocate a resource

Maximum time to allocate a resource

Stage in files (files needed by the executable)

Executable to be launched by the resource allocator (i.e. GRAM)

Arguments t be passed to executable
Stage out files (files that need to be transferred after the completion of the executabw

EPR = Create()
Boolean = StartUp(EPR, Config, Rules
Boolean = ShutDown(EPR)

Boolean = Destroy(EPR)

List of simple resource allocation rules (value or change based)

List of simple resource de-allocation rules (value or change based)
List of complex resource provisioning rules (function based)

@emal monitoring via resource properties
A

List of Resources Allocated
Number of Allocated Resources

Number of Queued Resources
Number of De-allocated Resource
Length of Resource Usage

Figure 2: DRP Web Service Interface

The full WSDL definitions have been included in the following 4 pages. There are two WSDL files, one denoting
the definition of the DRP_Factory while the other containing the definition of the DRP_Service.

The DRP_Factory contains the create() interface, which returns back an EPR specific to the newly created resource.
The EPR can be used later for the rest of the WS calls to both the factory and the service. The DRP_Factory also
contains the Destroy() interface, which can be used to destroy the specified resource, which completely relinquishes
all allocated resources, both remote and local pertaining to the specified EPR.

The DRP_Service contains the StartUp() interface, which is primarily used to initialize the DRP resource so it can
be ready to perform the resource provisioning. The arguments to the StartUp() call are the EPR (denoting the
specific DRP resource to use, the Config object (shown in the Config section in Figure 2), and the Rules object
(shown in the Rules section in Figure 2). It might be worth elaborating more on the Rules object, and how rules can
be easily derived, expressed, and effectively represented so that the desired resource provisioning takes place based
on the observed state information. For administrative purposes, or even for the DRP utilizing web service to gain
knowledge about the resource provisioning state, several resource properties should be exposed by the DRP WS, as
shown in the Resource Properties in Figure 2.

Please see the following pages for the specific WSDL definitions to help clarify the DRP WS Interface, the Config
and Rules objects, and the resource properties exposed.
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4, Usage Scenario
If needed, this can be filled in with how a specific application would use the DRP WS.

5. Implementation Details

Once the DRP WS architecture and interface is accepted, we could start talking about actual implementation details
(i.e. programming language, the use of notifications or polling, persistent state information (flat files or databases),
transport level security, message level security, or no security, etc).

6. Conclusion

There is not much to say here yet, other than the fact that the consensus is that this kind of functionality (i.e. DRP) is
needed! In the overview section, we covered the motivation for defining such a DRP service; to re-iterate, they
were:

Allows for finer grained resource management, including the control of priorities and usage policies

X Optimize for the grid user’s perspective: reduces delays on per job scheduling by utilizing pre-reserved
resources

x If a metric of success for the Grid VO is resource utilization, then using a DRP will likely increase the
resource utilization; note that the VO does not know of the actual state of the allocated resources (idel vs
busy), so once they have been allocated by a user, they are by all practical means busy

X Opens the possibility to customize the resource scheduler per application basis, including the use of both
data resource management and compute resource management information for more efficient scheduling

X Reduced complexity to the application developer as the details of the dynamic resource provisioning are
abstracted away behind a web service interface

To be fair, we should also include some of the disadvantages that might be packaged together along with such
functionality as DRP; note that theses disadvantages are mostly due from the desired functionality, and not any
particular implementation of the DRP:

x All jobs submitted by different members need to map to the same user (this might be an implementation
detail, but currently in all the existing prototypes of a DRP like functionality [1, 2, 3], they all map all the
users to the same user account from the Grid VO’s perspective); adequate logging and accounting at the
DRP WS could probably give the Grid VO all the information they need for accounting purposes as long as
the grid VO would trust the DRP WS

Initial startup overhead

Work could be halted unfinished when the original time lease on a particular resource expires if the time
lease not being exposed to the work dispatcher

X From the Grid VO’s perspective, if they were to actually look at the allocated resource utilization, it is
likely that resources allocated via DRP like functionality would be under utilized, as allocated resources
could be idle for long periods of time, yet be unavailable to be reclaimed back into the general pool of
available resources; this could be resolved by the user of the DRP functionality properly setting the
resource provisioning policy to release idle resources, where idle can be defined by the particular
application; the problem with this is that we are then trading off between the resource responsiveness and
actual resource utilization, but at least allowing the user to make this trade-off is probably the correct
approach
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7. References

There are probably more relevant references than these, but these are a good starting point as they were the center of
our discussion at the Scalable Services break-out session.

[1] loan Raicu, lan Foster, Alex Szalay. “Harnessing Grid Resources to Enable the Dynamic Analysis of
Large Astronomy Datasets”, SuperComputing 2006.

[2] John Bresnahan, lan Foster. “An Architecture for Scavenging Compute Cluster Bandwidth,” MS Thesis,
University of Chicago, Department of Computer Science, 2006.

[3] Gaurang Mehta, Carl Kesselman, Ewa Deelman. “Dynamic Deployment of VO-specific Schedulers on
Managed Resources,” USC Information Sciences Institute, 2006.
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