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ABSTRACT

Service Level Agreements (SLAs) are nowadays used as a cornerstone for building service-oriented
architectures. SLAs have been closely investigated in the scope of distributed and Grid computing and

are now gaining uptake in cloud computing as well. However, most solutions have been developed for

specific purposes and are not applicable generally, even though the most approaches propose a general

usability. Only rarely have SLAs been applied to real-time systems. The purpose of this chapter is to
analyze different fields where SLAs are used, examine the proposed solutions, and investigate how these
can be improved in order to better support the creation of real-time service-oriented architectures.

INTRODUCTION

In the context of service oriented architectures, a
service is a mechanism to enable access to one or
more capabilities, where the access is provided
using a prescribed interface and is exercised con-
sistent with constraints and policies as specified
by the service description (OASIS).
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An SLA is an agreement between the provider
of'the service and the consumer of the service that
specifies the function performed by the service,
the obligations on both the provider and consumer
of'the service, the agreed bounds of performance
(Quality of Service, QoS) for the service, and how
deviations are handled (exceptions and compensa-
tion). In this sense, an SLA is a contract between
the participants in the service, which is typically
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Figure 1. OASIS SOA reference model for service description
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the provider and the consumer of the service, but
can also include mediators or other actors that are
stakeholders in the service.

SLAs form part of wider frameworks used to
describe, access, use and govern services (policies
and contracts) for example as shown in Figure 1.

An SLA is made in some business context,
which may include decisions made by each party
leading up to the agreement, the presence of an
endorser for the agreement and simply some
prior conditions that make the terms of the agree-
ment acceptable to both sides. An SLA is typi-
cally established before deploying a service and
covers the whole lifecycle including execution
and monitoring through to decommissioning.
However, it is also possible to form an SLA with
an existing service, e.g. through a federation
process orchestrated by an existing consumer that
produces new interactions with other consumers.
SLAstherefore have ahuge influence on all aspects
of the service, from as early as design time, to the
infrastructure the service is deployed and execut-
ed on and the monitoring components that will
be required for the provider to offer a service
successfully in a cloud computing environment.
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While many aspects of context following the
creation of an SLA can be shared or agreed (e.g.
roots of trust, expected QoS, etc), some should
not (e.g. no commercial service provider is
likely to reveal their resource plan to a consumer).

On a more practical level, some examples
of the use of SLAs in real systems are given.
Within the academic Grid community SLAs, e.g.
as described in (Buyya, Abramson, & Venugo-
pal, 2005),(Czajkowski, Foster, & Kesselman,
2005),(Yeo & Buyya, 2005), tend to focus on
resources (e.g. computers, network bandwidth,
storage devices) rather than services. This is ap-
propriate for a community of experienced users
running often experimental codes. However,
in order to address the needs of business users
(as opposed to technical users) the value of the
service must be articulated at the appropriate
business level rather than the resource level.
The customer should not be concerned with the
resources required to provide the service but just
that the service exists and provides a clear busi-
ness benefit. It is also important to consider SLA
information when composing services to provide
an integrated business solution. The NextGRID
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