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Summary

As DOE seeks to take advantage of the productivity increases inherent in making its distributed computing resources available to researchers and scientists, the proper allocation of those resources to the users, projects and sites that need them becomes increasingly crucial. 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. Gold provides a flexible and decentralized accounting and allocation system that takes into account the custom needs of the participating sites. Based on earlier successes proving that the approach is sound, Gold will begin to see use at a number of DOE lab and university sites over the next  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 need them most 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.

The need for resource allocation controls becomes increasingly crucial when multiple sites are involved. A free-for-all where those who submit jobs most aggressively dominate the use of the resources simply will not do. Sites will be more willing to participate in resource sharing when the agreed upon level of sharing is properly enforced and tracked.
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Additionally, each site that is involved in the running of a job, whether the submitting site, the site providing the resources, or the allocation authority, will want to have a say as to whether the job should be permitted to run. A decentralized approach that maintains site autonomy is required.
The Gold Accounting and Allocation Manager, developed as part of the Scalable Systems Software SciDAC project, has been specifically designed to meet the allocation and accounting needs for DOE’s distributed high performance computers. Requirements have been collected from the largest and most advanced government and university computing facilities and incorporated in the Gold design.

Gold is a second-generation open-source allocation management program, building on a successful program that is currently in use in government and university computing systems. Gold is designed with great flexibility, customizability and with powerful grid-enabling features. Gold is designed for scalability, security, fault tolerance, portability, maintainability and ease of use.
Much like an online bank, Gold 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.

Unique capabilities of the software include: real-time charging, reservations (strict quota enforcement), nested projects, guaranteed quotes, decentralized accounting, transaction journaling, dynamic custom accounting, expiring allocations and flexible charging.
Current Status:

During the last year Gold has fully implemented the SSSRMAP communication protocols, added support for authentication and encryption, implemented role-based access control and enabled large message support. A suite of full-featured client programs were created and tested. A web-based GUI is also being developed and nearing deployment. A new User's Guide has been written and testing performed. 
Gold has been running in production at PNNL since September 2003. Testing has demonstrated accurate accounting and correct behavior.
Future Plans:

The Gold Accounting and Allocation Manager is currently available in an alpha release under a BSD Open Source License. A second alpha release with improved performance will be available at the end of June 2004. A beta release in September 2004 will be fully functional, supporting decentralized accounting and multiple site keys. A general release is slated for 2005.  
Over the next year, research and design will focus on further improving its scalability, security and fault tolerance capabilities. Gold will be ported to the operating systems in use at DOE’s largest facilities. A user-oriented support queue will be actively maintained. It is expected that Gold will be deployed at a number of government labs and universities. 
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