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Gold Allocation Manager -- Taking Control of Project Resource Usage
Scott M. Jackson*, Pacific Northwest National Laboratory
Summary

Timely access to the right computational resources is critical to the success of DOE projects. Without allocation management, use of computer resources can result in a free-for-all where resources are delivered to the projects and users who submit jobs most aggressively. An allocation manager tool is needed to ensure that DOE’s computational resources are being delivered to the projects that are most important to its mission. Gold, being developed under the Scalable Systems Software Center SciDAC initiative, integrates with existing resource management systems to track and enforce project resource usage. Already in production use at PNNL and other sites, a general release will be made available this year  
In order to ensure that DOE’s computational resources are delivered to the projects that are critical to its mission, a site must be able to enforce the proscribed allocation of resources to the projects that need them in a manner that is fair and according to mission objectives. Tracking and controlling resource usage allows for insightful workload and capacity planning. It allows the funding sources that have invested heavily in a supercomputing resource a means to show that it is being utilized efficiently.

The Gold 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.
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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.

Gold is a second-generation open-source allocation management program, building on a successful program that is currently in use in dozens of government and university sites. Gold has been 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.

Advancing the state-of-the-art:

Gold’s capabilities go far beyond contemporary allocation systems. Rather than periodically post-processing job logs, Gold uses dynamic charging and reservations to strictly enforce allocations. Journaling has been implemented to support historical account balance statements. 
Since accounting needs vary greatly from organization to organization, Gold has been designed to be extremely flexible, featuring customizable accounting and supporting a variety of accounting models. Gold can track and charge for composite resource usage like memory, disk and licenses. Gold’s unique account architecture allows for fine-grained allocation of resource usage. Powerful querying semantics simplify extraction of relevant accounting information. 
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Further, Gold facilitates resource sharing between organizations or within a Grid by providing distributed accounting while preserving local site autonomy. Guaranteed price quotes can be used to estimate the cost of using resources.

Progress and Current Status:

The Gold Allocation Manager is currently available in a beta release under a BSD Open Source License. It has been running in production at PNNL since September 2003. Gold is now being used on PNNL’s 11.8 TF Linux cluster and on other university sites.

Over the last year Gold has implemented a distributed accounting mechanism, a fault tolerant backup server, and a web-based graphical user interface. Support has been added for credit and debit accounting models, hierarchical account nesting, and journaling. Gold has been ported to 9 operating systems and 3 databases. A detailed new User’s Guide has been written and testing has been performed. Gold has undergone improvements in performance, robustness, and ease of use.
Future Plans:

A general release of Gold with an improved web interface will be available at the end of FY2005.
Over the next year, research and design will focus on further improvements in scalability, security and fault tolerance. A user-oriented support queue will be actively maintained. It is expected that Gold will see further deployment in other government labs and universities. 
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