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Summary

An accounting and allocation management system is a critical component for achieving the maximum science from DOE’s largest High Performance Computing facilities. This component is necessary to ration the resources to the most deserving projects, to increase utilization of the resources by providing a critical element in support of load-balancing across disparate computing systems, and to provide verification that centers are effectively using these resources. Gold, being developed under the Scalable Systems Software Center SciDAC initiative, goes far beyond the customary homegrown accounting and allocation tools to become a dynamically integrated part of the resource management environment. Based on earlier successes proving that the approach is sound, Gold is currently moving from prototype stage to being alpha tested by a number of DOE sites this year.   
In order to efficiently use DOE’s high performance computers, a site must be able to allocate resources to the users and projects that most need them in a manner that is fair and according to mission objectives. Tracking the historical resource usage allows for insightful capacity planning and in making decisions on how to best mete out these resources. It allows the funding sources that have invested heavily in a supercomputing resource a means to show that it is being utilized efficiently.
 Additionally, accounting and allocation management are critical to being able to take advantage of the tremendous utilization gains afforded by meta-scheduling.

The accounting and allocation manager tracks and manages job and resource usage. Much like a bank, an allocation manager associates a cost to computing resources and allows resource credits to be allocated to users and projects and meted out in a fair and judicious manner. As jobs complete or as resources are utilized, projects are dynamically charged and resource usage recorded.

Gold, a dynamic reservation-based accounting and allocation manager, is being developed at PNNL as open source software under the Scalable Systems Software (SSS) SciDAC project. A standard communication protocol has been designed to facilitate communication between resource management and accounting components and to allow component substitution. Gold is currently in an advanced prototype stage and will soon begin alpha testing at a number of DOE and university sites. A flexible GUI is being developed to simplify use and the management of project and accounting data.

Unique capabilities of the software include:

· Rather than post-processing resource usage records on a periodic basis to rectify project accounts, Gold places a hold against the account for the estimated number of resource credits before the job runs, followed by an appropriate withdrawal at the moment the job completes, thereby preventing projects from using more resources than were allocated to them.

· A uniquely flexible allocation design allows the attribution of resource credits to any combination of users, projects, machines and time.

· Allocations support activation and expiration times allowing sites to implement a use-it-or-lose-it policy to prevent year-end resource exhaustion and allow for insightful capacity planning.

· The system can track and charge for composite resource usage (memory, disk, CPU, etc) and custom charge multipliers can be applied (Quality of Service, Node Type, Time of Day, etc).

· Hierarchical project support allows the management of nested subprojects and the automatic trickle-down of deposited resource credits.

· Gold supports a powerful querying and update mechanism that facilitates flexible reporting and streamlines administrative tasks.

· Dynamic object creation allows sites to customize the types of accounting data they collect without modifying the code. This capability turns this system into a generalized information service. This capability is extremely powerful and can be used to manage all varieties of custom configuration data, to provide meta-scheduling resource mapping, or to function as a persistence interface for other components.

· Gold implements a journaling mechanism that preserves the indefinite historical state of all objects and records. This powerful mechanism allows historical bank statements to be generated, provides an undo/redo capability and allows commands to be run as if it were any arbitrary time in the past.

· A traceback mechanism will allows all parties of a transaction (resource requestor and provider) to have a first-hand record of the resource utilization and to have a say as to whether or not the job should be permitted to run, based on their independent policies and priorities. A job will only run if all parties are agreeable to the idea that the target resources can be used in the manner and amount requested. Support for traceback debits will facilitate the establishment of trust and exchange relationships between administrative domains.

· The system was designed from the outset with goals of scalability, fault tolerance, security, portability and ease of use in mind. 

Future Plans:

The current development focus is on security and role based access control. A web-based user interface is being developed to simplify use of the application’s powerful features. Documentation, beta testing and a lifecycle support mechanism will follow. 
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