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ABSTRACT
In this paper, we present an Open Grid Services Architecture 
(OGSA)-based decentralized allocation enforcement system,
developed with an emphasis on a consistent data model and easy
integration into existing scheduling, and workload management 
software at six independent high-performance computing centers 
forming a Grid known as SweGrid. The Swedish National
Allocations Committee (SNAC) allocates resource quotas at these
centers to research projects requiring substantial computer time. 
Our system, the SweGrid Accounting System (SGAS), addresses
the need for soft real-time allocation enforcement on SweGrid for 
cross-domain job submission. The SGAS framework is based on 
state-of-the-art Web and Grid services technologies. The openness 
and ubiquity of Web services combined with the fine-grained
resource control and cross-organizational security models of Grid 
services proved to be a perfect match for the SweGrid needs. 
Extensibility and customizability of policy implementations for 
the three different parties the system serves (the user, the resource
manager, and the allocation authority) are key design goals.
Another goal is end-to-end security and single sign-on, to allow 
resources—selected based on client policies—to act on behalf of
the user when negotiating contracts with the bank in an
environment where the six centers would continue to use their 
existing accounting policies and tools. We conclude this paper by
showing the feasibility of SGAS, which is currently being 
deployed at the production sites, using simulations of reservation 
streams. The reservation streams are shaped using soft computing
and policy-based algorithms. 

Categories and Subject Descriptors
C.2.4 [Computer-Communication Networks]: distributed 
systems  – client/server, distributed applications. 

General Terms
Management, Design, Security.
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1. INTRODUCTION 
Advances in network technology, in addition to the more
distributed and collaborative nature of today’s research projects,
have prompted high-performance computing centers to improve 
the ease of use of their resources to a larger and more dispersed
user base, as well as responding to the need for unified access
procedures to collections of resources from multiple administra-
tive domains. As a result, monolithic and esoteric systems, albeit 
more performance tuned, have had to make way for ubiquitous 
and open, standards-based solutions. It has became feasible to
integrate the centers into Grids [22] that enable flexible resource
sharing and load balancing across organizational boundaries. 

Virtualization across management and security policy
domains not only leads to a complex resource negotiation
situation, but also makes it harder to track usage and enforce
allocations. It is the latter issue that we address in this paper. We
have developed an accounting system to enforce nationally
allocated resource quotas across six high-performance computing 
centers in Sweden.

Key requirements on the accounting system include: soft real-
time allocation enforcement based on resource usage collected 
from existing site schedulers; coordinated quota management 
across all clusters; uniform usage retrieval; policy negotiation and 
customization between user, resource, and allocation authority;
and finally a flexible, policy driven, and standards-based
authorization framework. 

Our contribution and differentiator against existing 
accounting systems is fourfold: (1) we provide a decentralized 
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