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Abstract

The Open Grid Services Architecture (OGSA) integrates Grid technol ogies with Web services
mechanisms to create a distributed computing framework based around the Open Grid Services
Infrastructure (OGSI). The scalable deployment of OGSA environments will require support for
Service Management: the ability to create Grid services and adjust their policies and behaviors
based on organizational goals and application requirements. In practice, the Grid environment
will include legacy applications and resources that are not Grid services, yet would benefit from
the same management mechanisms. This specification proposes the Agreement-based Service
Management (WS-Agreement) model, defining a set of OGSI-compatible portTypes through
which management applications and services can negotiate with management services for the
purpose of managing Grid services and other applications or resources. These negotiations
dynamically mediate between users and service providers within virtual organizations, related by
potentially complex community relationships. The WS-Agreement negotiation model allows
management in these environments where centralized control isimpossible. The fundamental
mechanism of WS-Agreement is the creation of OGSI-compliant Agreement services each of
which represents an ongoing relationship between an agreement provider and a customer
(management client) known in WS-Agreement as the agreement initiator. This agreement defines
behavior of a delivered service with respect to a service consumer. These roles may be served by
distinct entities or merged, depending on the scenario. Many different service control and
monitoring strategies are possible for an agreement provider to satisfy its agreements, and WS-
Agreement does not require any specific approach.

The WS-Agreement service interfaces are proposed as OGSI portTypes in a document-extensible
style, to support richly expressive extensions. Companion specifications are expected which will
provide domain-specific agreement terms and explain common usage scenarios for those terms.

In anticipation of such specifications, we also define optional negotiation terms suitable for use as
metadata in domain-specific term languages. These metadata terms are too abstract to form stand-
alone agreements, but they can express important concepts that the domain-specific terms will
otherwise have to recapture.
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1 Introduction

The Open Grid Services Architecture (OGSA) integrates Grid technol ogies with Web services
mechanisms to create a distributed computing framework based around the Open Grid Services
Infrastructure (OGSI). Grid environments based on OGSA concepts will include many dynamic
and stateful Grid services, each subject to a mixture of distributed and localized policies and
resource capabilities. The scalable deployment of such environments will require support for
Service Management: the ability to create Grid services and adjust their policies and behaviors
based on organizational goals and application requirements. In practice, the Grid environment
will include legacy applications and resources that are not Grid services yet would benefit from
the same management mechanisms. This specification proposes the Agreement-based Service
Management (WS-Agreement) model, defining a set of OGSI-compatible portTypes through
which management applications and services can negotiate with management services for the
purpose of managing Grid services or legacy resources and applications. These negotiations
dynamically mediate between users and service providers within virtual organizations, related by
potentially complex community relationships.

The fundamental mechanism of WS-Agreement is the creation of OGSI-compliant Agreement
services, each of which represents an ongoing relationship between anagreement provider and a
customer known in WS-Agreement as the agreement initiator. This agreement defines behavior
of adelivered service with respect to a service consumer. The Agreement service captures the
service behavior in potentially domain-specific agreement terms. The service and agreement
providers may be different entities or may simply be different roles of a single entity. The
Agreement service lifetime corresponds to the lifetime of the agreement terms as they affect the
delivered service behavior. Even after the termination of the Agreement service and its
corresponding service-provider behaviors, the agreement initiator and agreement provider may
have other secondary obligations due to the terms of the negotiated agreement, e.g. costs or
penalties associated with the services rendered. Furthermore, the agreement may include terms
about its own finalization, such as a requirement to pass termination status information to an
external auditing service.

This specification defines WS-Agreement mechanisms in terms of OGSI portType definitions,
including generic interfaces through which extensible agreement terms can be added to support
particular service (or application) domains. Each Agreement serviceis capable of supporting
OGS monitoring and life-cycle mechanisms shared by all Grid services. This specification
describesin detail how a generic WS-Agreement negotiation may proceed, identifying base
functionality for all management components and highlighting the intended use of extensibility
features.

The two main applications envisioned for WS-Agreement services are:

1. Managed operation of application or domain-specific services whether first-class Grid
services or second-class legacy components, for example to control the policies and
“service-level agreements’ which parameterize or affect service-provider behavior.

2. Managed creation of such services, for example through the orchestrated deployment and
instantiation of supporting Grid services or other service-providing entities.

The WS-Agreement service interfaces are written in a document-extensible style, to support
richly expressive extensions. Companion specifications are expected which will provide domain
specific agreement terms and explain common usage scenarios for those terms. In anticipation of
such specifications, we also define optional negotiation terms suitable for use as metadata in
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Figure 1: In WS-Agreement, agreementsarerepresented as Grid services. Two kinds of operation
areprovided in theinterface of an agreement provider for use by the (client) agreement initiator:
anegotiation oper ations establishe agr eements and monitoring oper ations follows the status of
agreements. In thefigure, solid arrows point with solid arrowhead towar ds the invoked service, and
with hollow arrowheads towar ds the client who receives results. Agreement terms ar e an abstract
description of behavior, capturing requirements on the behavior of theapplication service with
respect to a (client) user. The many possible monitoring and effectsrelationships between
components arerepresented in the figur e with dashed, bidirectional arrows; not all such linksare
necessarily present in every scenario.

domain-specific term languages, and optional usage terms using the Web Services Policy
Framework [WS-Palicy] for adding meta-data to agreement terms expressed as policy assertions.
These metadata terms are too abstract to form stand-al one agreements, but they can express
important concepts that the domain-specific terms will otherwise have to recapture.

2 Notational Conventions

The key words “MUST,” “MUST NOT,” “REQUIRED,” “SHALL,” “SHALL NOT,”
“SHOULD,” “SHOULD NOT,” “RECOMMENDED,” “MAY,” and “OPTIONAL” areto be
interpreted as described in RFC-2119 [RFC 2119].

This specification uses namespace prefixes throughout; they arelisted in Table 1. Note that the
choice of any namespace prefix is arbitrary and not semantically significant.

Table 1: Prefixes and Namespaces used in this specification.

Prefix Namespace

wsa Some URI

ogs "http://www.gridf orum.org/namespaces/2003/03/0GS|"
wsp “ http://schemas.xml soap.org/ws/2002/12/policy”

xsd "http://www.w3.0rg/2001/X M L Schema”

XS "http://www.w3.0rg/2001/X M L Schema-instance"

gs-agreement@globus.org 7
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Namespace names of the general form "http://example.org/..." and "http://example.conv..."
represent application or context-dependent URIs [RFC 2396].

Thefollowing abbreviations and terms are used in this document:
* Theterms GSH, GSR, and SDE are as defined in [Cite OGSI].
* Theterms Web services, XML, SOAP, and WSDL are as defined in [Grid Physiology].

3 Setting the Context

Elsewhere we provide the overall motivation for the Open Grid Services Architecture (OGSA)
[Grid Physiology], and a detailed description of the architecture [OGSI]. We describe herean
approach to manage OGSA service environments using the abstraction of agreement negotiation.
We call this approach the Agreement-Based Service Management model (WS-Agreement). In
this section, we describe the scope and flavor of WS-Agreement by relating it to other OGSA and
OGSl concepts as well as to scenarios not specific to OGSA.

3.1 Service and Resource Management through Agreement

In the Grid environment, users or their agents make application-oriented requests which are
affected by resource-oriented policies expressed by resource owners. Many, possibly conflicting
user requests are reconciled against these resource policies. For many highperformance or
adaptive applications, predictability is required in the resource environment to permit proper
application function. The WS-Agreement agreement-based model helps provide such
predictability, where different application managers (agreement initiators) are often
simultaneously attempting to manage, by sharing, the same services or underlying primitive
resources (maintained by agreement providers). The WS-Agreement model uses agreement
negotiation to capture the notion of dynamically adjusting policies that affect the service
environment without necessarily exposing the details necessary to enact or enforce the policies.
Each agreement represents a well-understood policy, capturing a mutual understanding of (future)
service provider behavior held by the agreement initiator and agreement provider.

Ideally, the agreement model abstracts theimpact of other users, agreement initiators, and service
implementation details so that the bilateral agreement between the initiator and provider is
understood without requiring initiator knowledge of existing workloads, the provider’s
proprietary operating policies, or the resource infrastructure “ backing” the provider’s promises.
However, weintend for the agreement model of WS-Agreement to be applicable evenin more
concrete scenarios where the initiator does become aware of some of these details behind the
agreement. WS-Agreement management scenarios include a wide range of lifecycle possibilities,
from long-term management interactions that control the entire lifecycle of the provided service
to short-term management interactions that temporarily modify the behavior of existing services.
Examples of management effects include, but are not limited to, deploying new services and
adjusting access policies, resource consumption, or performance goals (i.e. provisioning of
resources to services). OGSl provides basic mechanisms for monitoring services, but lacks
specific solutions for management effects as proposed here with WS-Agreement.

3.2 The Granularity of Agreement: Agreement Services

Each agreement represents a stable, named representation of promised service behavior where
many volatile details are abstracted out to simplify the presentation of predictable or expected
behaviorsin the terms of the agreement negotiation. The underlying enactment of these
agreements, in turn, may effect the creation of new domain-specific processes and/or services and
may also adjust the behavior of newly created (or preexisting) processes or services.

gs-agreement@globus.org 8
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First-class, OGSI-compliant agreement services permit us to exploit basic OGS| capabilitiesin
order to monitor and manage the lifecycle of agreement. This not only simplifies the mechanisms
needed in order to participate in agreement negotiation, but also makes more explicit a stateful
semantics for every agreement. Agreement formation is represented as creation of an agreement
service, and agreement cancellation is represented by the destruction of sucha service. By
representing each separatdy-negotiated bilateral agreement as a service, this approach faithfully
decomposes the accumulative changes in agreed-upon policy held by an entity capable of forming
agreements with multiple parties. Agreements that are no longer capable of affecting present or
future resource behavior can be safely terminated (and reported to logging or audit services),
though obligations may still be in place regarding cost or penalties for past service delivery.

3.3 Negotiation is a Stateful Dialogue

Negotiation does not always necessitate complex multi-trip communications, but rather may be as
simple as asingle request message being allowed (or not) by policy. Of course, one can imagine
much more complicated negotiation scenarios where the policies and intermediate commitments
of thetwo parties are reveal ed piece by piece over along sequence of message exchanges,
resulting in an agreement capturing an intersection in their policies. We define an Agreement
service creation primitive which can directly yield effective negotiated policies, ether from the
base policy environment of the parties or in explicit reference to other negotiated Agreements.
We also define an optional, fine-grained renegotiation mechanism to operate on individual terms
of an existing Agreement service, where appropriate for the term semantics and policies of the
negotiating parties.

This approach acknowledges the asynchronous consistency problemsinherent in large-scale
Service Management: the frequency and importance of different term (re)negotiations are
affected both by term semantics and application models. Different management scenarios will
have to weigh the benefits and costs of various client- and server-side fault-handling strategies.
Negotiation of dependent Agreements allows flexible soft-state management models with full
introspection and monitoring capability on important aspects of a negotiated policy environment.
Term-level renegotiation allows light-weight negotiation at the cost of reduced naming, lifecycle
and monitoring capability.

Using abstracted termsin a preliminary agreement (e.g. computer reservation termsin
anticipation of an upcoming job) the initiator may gain initial commitment (the reservation)
which arethen utilized in support of further dependent agreements (the job submission).
Renegotiation is appropriate to refine an existing Agreement (e.g. to change the amount of
physical memory availableto arunning job). Both of these negotiation mechanisms establish a
commitment modeled as termsin an Agreement service. But not all negotiation attempts will
result in commitments being made. Fault responses support zero-commitment patterns in which
the initiator learns that its request terms are unacceptable.

In WS-Agreement, all commitments are modeled as terms in Agreement services. Other
information or terms outside of an Agreement service are informational, as in the fault case or in
advertisements that an agreement provider might publish.

4 Agreement-based Service Management Model

An agreement provider is instantiated as an OGSI-compliant AgreementFactory service. An
Agreement service represents the result of a successful negotiation between an initiator and the
agreement provider AgreementFactory. Agreement services MAY also represent policies formed
either out of band from WS-Agreement mechanisms or unilaterally to represent progress or status
of other already negotiated agreements. In such cases, no AgreementFactory isinvolved.
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An Agreement service, through its extensible content, SHOULD always relate to a delivered
service behavior which MAY involve a Grid service. The Agreement service MAY relateto an
existing service known by the agreement provider. In this case, the Agreement represents an
aspect of policy affecting the behavior of that service. Alternatively, the Agreement service MAY
relate to a new service which will be created due to the agreement. In this case, the Agreement
represents, on the part of the agreement provider, both a commitment to create the new service
and policy affecting the behavior of the new service.

4.1 Agreement Meaning and States

With respect to its terms, a created Agreement service can bein one of two states: satisfied (when
all its terms have been met or are being met), or violated (when at least some of its terms are not
being met). Extended, domain-specific terms of agreement MUST define a semantics for
satisfaction [SNAP]. Agreement terms SHOUL D denote unambiguously what is necessary to
satisfy an agreement. Even in proper, well-defined circumstances, differences in observation of
the service provider state MAY lead the parties to draw differing conclusions. However, with
sufficient trusted auditing mechanisms, such differences in observation SHOULD convergeto a
bilateral understanding of satisfaction, adequate for resolving conflicts by compensation or
remuneration. An agreement MAY be considered to be satisfied or violated according to the
agreement provider, and this status SHOULD be reported as understood through SDEs in the
Agreement or AgreementFactory services. Thisreporting of status is not sufficient for monitoring
or enforcement unless the initiator trusts the reporting of the agreement provider. However, it isa
useful model for framing provider communication to the initiator, for exampleto indicate planned
violation, where the provider can signal violation before the service behavior deviates from the
requirements of the terms, or to support diagnosis where provider and initiator views of status
might be compared.

A special form of satisfaction is completion, afinal state in which the agreement provider has no
more obligations to fulfill as part of the agreement terms. For example, an agreement to execute a
job or transfer a data file may be completed. This status is useful to model because it defines an
important event or state-change boundary around which other services or processes might be
synchronized.

With respect to provider activity, some agreements may have periods of time where they are
inactive, which means that the agreement provider does not have to do anything to satisfy the
terms, and other times where they are active and the provider is doing something to meaningfully
satisfy terms. This notion of “doing something” is rather informal and MAY be delineated
differently in each extended agreement term language. Some agreement term languages MAY
avoid the notion of inactivity altogether.

With respect to negotiation status, a created agreement can be in one of two states: an agreement
can be observed, which means that all the agreement terms are being observed (see section 4.3.1),
and the agreement is ready to enter an active period, or an agreement can beconsidered, which
means that the terms of the agreement are still under negotiation and the agreement as awholeis
not ready to be observed. A considered agreement may not become active.

4.1.1 Directionality of Agreements

Thetermsin an Agreement represent commitments made by the agreement provider. These
commitments MAY include aspects such as service cost which are commonly thought to be
bidirectional commitments. In the WS-Agreement model, such terms are considered to be the
“provider’s half” of the commitment. If the parties are not mutually trusting, the provider
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Figure 2: The WS-Agreement model uses OGSI service creation asthe negotiation primitive, by
providing an AgreementFactory interface to agreement providers, inheriting from the ogsi: Factory
portType. To support more complex negotiations, WS-Agreement allows agreementsto be linked by
extensiblerelationships. In thisexample, Agreement 1 depends on Agreement 2; a common scenario
wher e thismight occur iswith advance reservation. Agreement 2 represents an advance r eservation
(future promise) of service capability, and Agreement 1 isan agreement for service exploiting that
advance reservation. Thisscenario illustrates an implementation strategy (for the choice intr oduced
in Figure 1) of tightly integrating the agreement and application service provider functions, where
both behavior s shar e the same palicy store.

SHOULD, when necessary dueto local policy or a naturally bidirectional commitment semantics,
obtain commitment from the initiator by some other (unspecified) means.

Such means MAY include reversing the roles and using full WS-Agreement facilities to initiate a
complementary Agreement with an agreement provider representing the interests of the original
client. In practice for many traditional commitments such as payment transactions, existing non
WS-Agreement mechanisms SHOULD be used, such as debiting a resource-specific accounting
system or otherwise forming a domain-specific agreement outside the WS-Agreement model. For
example, if an WS-Agreement Agreement has aterm indicating a charge to be applied to the
initiator’ s credit-card, the agreement provider might interact with the credit-card company or
some other online billing system to get commitment or proof of payment before enacting the
service behaviors embodied in the Agreement service terms.

4.2 Agreement Lifecycle

The Agreement service has a lifecycle from creation through termination. At creation, any non-
negotiableterms are in effect for (or observed by) the agreement provider and additional
renegotiableterms MAY bein place or new ones added. Terms MAY bear annotations which
restrict their relevance to certain periods of timeinside or outside the Agreement lifetime, but
terms MUST NOT bein effect beyond the termination of the Agreement.
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4.2.1 Agreement Creation

The WS-Agreement model defines two essential portTypes: the wsa:Agreement service and the
wsa AgreementFactory service. The wsa:AgreementFactory inherits the ogsi:Factory interface
and extends it to support the creation of wsa:Agreement services. An agreement initiator isa
client of the wsa:AgreementFactory who negotiates agreements by invoking the

0gsi :createService operation with appropriate argument content. This operation can yield afault if
some of the required terms are rgected, or can result in the creation of a considered or observed
agreement. The parties may require further negotiation to bring the agreement into an observed
state after which it can be acted upon.

4.2.2 Agreement Lifetime

During its lifetime an agreement may take on states defined in section 4.1. Specifically, further
negotiation or renegotiation can be used to change the state of a considered agreement to that of
an observed agreement. Either considered or observed agreement can be renegotiated within the
framework determined by the properties of agreement terms (see section 4.3.1).

Agreements can be monitored during their lifetime. As described above, the agreement terms
SHOULD describe measurable goals or requirements on service provider behavior. Either the
agreement initiator or agreement provider MAY be able to observe the service provider behavior
and compare it to these terms. It some circumstances, it may be useful for the agreement provider
to communicate its observations of service provider behavior to the agreement initiator or other
clients. Extended agreement term languages MAY provide a means for the agreement initiator to
request that certain measurable behavior be reported back as service data values in the Agreement
service, for example using the monitoring criterium concept from Section 4.3.5. In addition, the
agreement provider MAY export measured service behaviors even when not explicitly required
by the agreement terms. The preceding violation and activity status concepts are generally useful
instances of this sort of extensible observation reporting.

The Agreement SHOULD expose service data providing introspection on the Agreement itself,
e.g. visibility of negotiated terms and ongoing renegotiation. By monitoring the state of the
Agreement, an initiator MAY be informed of renegotiable term status changes and be ableto
adapt to changing circumstances before any change in delivered service behavior is actually
observed.

4.2.3 Agreement Termination

Theinitiator SHOULD utilize service termination to conveniently cancel all terms of
commitment the provider is observing as part of the Agreement. The provider MAY use service
termination to signal an unwillingness or inability to satisfy its commitments or support
renegotiation of its terms. However, the agreement provider SHOULD continue to host the
Agreement service and represent a violation status on fatal violations in preference to terminating
the service, asthis provides a more capable monitoring interface for clients. Similarly,
specializations of the wsa:Agreement portType MAY define additional operations with which the
client MAY deactivate the agreement or individual terms without terminating the service. Such
augmentation of the agreement lifecycle benefits complex negotiation scenarios where retained
agreement state may be useful to avoid “from scratch” negotiation after violation or deactivation
periods. Termination of the Agreement service allows the provider to reclaim any resources
which might have been reserved or applied in support of the agreement. It does not necessarily
release either party from any costs and/or penalties implied by the Agreement terms. Depending
on the semantics of the extensible agreement term language and negotiated terms, agreement
initiators and/or agreement providers MAY incur costs for premature agreement termination.
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By analogy to business scenarios, either party could be in breach of contract at any time. This
means that the provider does not have to provide the agreed upon service, but the party in breach
likely will be penalized in some way. Continuing with this analogy, any attempts to mitigate the
effects of being in breach, such as delivering some service, but at less than agreed to level, or
delivering the service late, MAY result in less severe penalties and lower overall "cost,”
depending on the extensible term semantics in use. Termination of an Agreement service by the
agreement provider is the most extreme signaling mechanism for agreement violation in WS
Agreement and SHOUL D be an action of last resort. Conversdly, termination of an Agreement
service by the agreement initiator is a companion operation to agreement creation and SHOULD
be used to signal aloss of interest in the services negotiated in the agreement creation.

4.2.4 Agreement Audit and Finalization

The monitoring terms suggested in Section Error! Reference sour ce not found. control what
observed service behaviors are reported by the agreement provider as part of the Agreement
service. Thereis also a need to negotiate behavior of the Agreement service monitoring with
respect to termination. Term extensions MAY beintroduced to control how Agreement service
stateis ddivered to audit systems, including possible archiving or accounting of Agreement
service lifetime, terms, provided service behaviors, and reason for termination.

4.3 Extensible Agreement Language

Aninvocation to an AgreementFactory for creation of an Agreement service carries an agreement
document containing a set of extensible terms, resulting in the formation of an agreement
between the requester and the service provider, and embodiment of this agreement as an
Agreement service. We define an agreement document type and a set of agreement term types
that MUST be used both in creation of an agreement service and in expressing this agreement in
an agreement document. Externally defined agreement languages MAY be used to extend WS
Agreement behaviors.

4.3.1 wsa:AgreementType

An agreement document MUST be of the type wsa:AgreementType, which is extension of the
WS-Policy [WS-Policy] wsp:PolicyExpression type.
<xsd: conpl exType nane=" Agr eenent Type” >
<xsd: conpl exCont ent >
<xsd: ext ensi on base="wsp: Pol i cyExpr essi on” >
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el ement name="agreneent” type="Agreenent Type”’ />

The term elements within an agreement document SHOULD be either one of the standard WS-
Policy Compositors (wsp:OneOrMore, wsp:All, wsp:ExactlyOnce, wsp:Reference), or an e ement
that extends the wsaeTermType.

4.3.2 wsa:TermType

Agreement terms are an extensible and interoperable means to author and convey the nature of an
agreement. These terms can be used to convey meaning during a negotiation exchange or
afterwards to characterize an existing agreement. Not all agreement terms have the same
obligations to be met. There are some agreement terms that are negotiable, and others that are
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non-negotiable,meaning that the expressing party is unable or unwilling to consider alternatives
for the term. Some agreement terms may be required while others may be optional. Once agreed
to by both parties, terms are considered to be observed with the exception of optional terms which
can beignored by the provider. These status concepts are common to all agreement terms and if
expressed in a common way, can facilitate the understanding of the agreement and what is
required to satisfy it.

The base type of all agreement termsin WS-Agreement MUST bewsa:TermType, which isan
extension of the WS-Policy wsp:Compositor type. This base type uses the wsp:Usage attribute for
specifying if atermis Required, Optional, Observed or Ignored. It also uses the <wsp:All>,
<wsp:OneOrMore>, and <wsp:ExactlyOne> operators to group terms. Finally it uses the
wsp:Preference attribute to specify preferences when groups have one or more selectable terms. A
well defined agreement MAY include terms on the service guarantees, such as service level goals
to be supported by the provider [Ludwig SLA], importance of this term and/or business impact
for violating these terms, as well as terms on the manageability of this agreement, such as
termination time, monitoring criteria, and termination criteria.

The wsp:Usage and negotiability attributes of an agreement term define the status of this
agreement term. The wsp:Usage status specifies whether aterm is agreed by both theclient and
the provider (i.e., wsp:Observed), whether the term isrequired by the client or provider (i.e.,
wsp:Required), or whether the term is optional to the client or ignored by the provider (i.e.,
wsp:Optional or wsp:Ignored). The negotiability attribute specifies whether thetermisfixed (i.e,
required by client or provider, or agreed by both), or negotiable.

4321 Term State Definitions for wsp:Usage

wsp:Required Thetermisrequired but no agreement has been reached on it yet. The following
actions MUST be taken based on who received the required term:

Provider: If thetermisreceived by a provider as a creation parameter and
cannot be met, the agreement provider MUST return a fault. If the agreement
term is acceptabl e to the provider then the provider MUST change the wsp:Usage
value to wsp:Observed to indicate its acceptance. It may also need to select a
valuefor theterm if the term was negotiable.

Initiator: The term can be received by an initiator in on of two ways:

Astheresult of afault: This specifies terms that the provider could not accept
and indicates the new values the provider can accept. The initiator could use this
information to formulate a new creation request if they feel they can accept the
new terms.

As additional terms after an agreement has been created: The initiator MUST
change the required terms to wsp:Observed before the agreement can be used. If
the initiator cannot agree to the terms they SHOULD call ogsi:Destroy on the
Agreement service.

wsp:Observed Theterm has been accepted by both parties. Terms can transition their state to
wsp:Observered from wsp:Required or wsp:Optional. Thisistrue for terms
specified by either theinitiator or the provider.

Terms that have wsp:Usage=wsp:Observed and
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wsp:Optional

wsp:lgnored

wsa:Negotiability=wsa:Negotiable can still be renegotiated even though they are
accepted.

The Termis desired but no agreement has been reached on it yet. An optional
term implies the agreement term could be ignored. The following actions MUST
be taken based on who received the optional term:

Provider: If thetermisreceived by a provider as a creation parameter and
cannot be met, the agreement provider MUST change the wsp:Usage value to
wsp:Ignored to indicate it is not part of the agreement. If the agreement termis
acceptable to the provider then the provider MAY change the wsp:Usage value to
wsp:Observed to indicate its acceptance. Alternately the provider MAY keep the
state as wsp:Optional to indicate it wants to keep it as an option.

Initiator: The term can bereceived by an initiator in on of two ways:

Astheresult of afault: This specifies terms that the provider considers optional
and the initiator MAY choose to accept by passing it back it as wsp:Required as
part of the creation parameters on the next request.

As additional terms after an agreement has been created: The initiator MAY
change the required terms to wsp:Observed indicating they want to accept the
optional term or they MAY changeit to wsp:lgnored to not include it in the
agreement. If theterm s left as wsp:Optional, the provider has the option to
honor that term or not.

Thetermis not being used. Only terms that were wsp:Optional can transition to
the wsp:Ignored state.

4322 Term State Definitions for wsa:Negotiability

Thetable below illustrates how the wsp:Usage states relate to the wsa:Negotiability states:

wsa:Negotiability State Combinations

wsa: Fixed wsa:Negotiable
wsp:Required Thetermisrequired but no Thetermisrequired but no
agreement has been reached agreement has been reached
onit yet. Thecontentsof the | onit yet. The contents of the
term cannot be changed and term can be changed within
MUST be agreed to (i.e, the range of specified
changed to wsp:Observed) for | negotiable parameters and
the agreement to be valid. MUST be agreed to (i.e,
changed to wsp:Observed) for
the agreement to be valid.
wsp: Observed Thereis an agreement to Thereis an agreement to

provide the term. The contents | provide the term. The contents
of the term cannot be changed. | of the term can till be
renegotiated.
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wsp:Optional Thetermisdesired but no Thetermis desired but no
agreement has been reached agreement has been reached
on it yet. The contents of the on it yet. The contents of the
term cannot be changed but term can be changed within
theterm MAY beignored. If the range of specified
thetermis not ignored it negotiable parameters but the
MUST be agreed to (i.e, term MAY beignored. If the
changed to wsp:Observed) for | termisnot ignored it MUST
the agreement to be valid.. be agreed to (i.e., changed to
wsp:Observed) for the
agreement to bevalid..
wsp:Ignored Thetermis not being used. Thetermis not being used.

<xsd: conpl exType nane="Ter mlype” abstract="true” >
<xsd: attributeG oup ref="wsp: Conposit or AndAsserti onAttributes" />
<xsd: attribute nanme="Nanme” type="xsd: NCNane” />
<xsd:attribute nane="Negotiability” type="wsa: Negoti abilityType”/>
</ xsd: conpl exType>

<xsd: si npl eType nanme="Negoti abi lityType">
<xsd:restriction base="xsd: QNane" >
<xsd: enuner ati on val ue="wsa: Fi xed"/ >
<xsd: enuner ati on val ue="wsa: Negot i abl e"/ >
</xsd:restriction>
</ xsd: si npl eType>

By modeling agreement terms as WS-Policy assertions, more complex term associations can be
expressed. The use of wsp:Preference in conjunction with <wsp:All>, <wsp:ExactlyOne>, and
<wsp:OneOrMore> can express groups of terms which represent choices to select from.

The following example illustrates the use of these WS-Policy artifacts:
<wsp: Pol i cy>
<wsp: Exact| yOne wsp: Usage="wsp: Requi red" >
<ns:terml wsp: Preference="1" wsa: Negoti abi |l ity="wsa: Fi xed">

</ns:term>
<ns:tern? wsp: Preference="100" wsa: Negoti ability="wsa: Fi xed">

</ n2:ternk>
<wsp: Exact | yOne>
</ wsp: Pol i cy>

The example above, when specified by a requestor, specifies two term which are not negotiable
(wsa:Negotiability="wsa:Fixed") but are a digunction in that the provider only hasto satisfy one
of them (<wsp:ExactlyOne>) and the requestor prefers that the provider satisfy the second one
(wsp:Preference="100") if possible. Combinations of these WS-Policy assertion tags, can be used
to express agreements containing complex conjunctions and digunctions of terms.
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4.3.3 wsa:ContextType

An agreement is scoped by its associated context that SHOULD include parties to an agreement,
and additionally, SHOULD include reference to the service provided in support of the agreement.
The context MAY also include other prior and/or related agreements. The new agreement thus
augments prior related agreements, between the client and the service provider. The agreement
terms SHOULD be associated with the context via the WS-PolicyAttachment mechanisms [WS-
PolicyAttachment], unless the appropriate association for aterm isimplied by semantics.

The base type wsa:ContextType defines parties to this agreement, i.e. the agreement initiator and
agreement provider. The URI for an agreement provider MAY be a Grid Service Handle (GSH)
[OGSI] to an existing service. However, the requester and provider URISMAY instead identify
the parties by more abstract naming, e.g. by security identity of the owner or operator. The
context also defines references to the provided service for which the agreement terms are defined.
Additionally, the context defines any number of related agreements that define existing
agreement terms which are being augmented via this agreement. The related agreements are
represented in the agreement service as related agreement services (see Section 4.6).

A wsa:context element of typewsa:ContextType MAY be used in an agreement to define an
agreement context. Alternatively, the agreement context MAY be extended, through XSD
extension of wsa:ContextType, to define other attributes of the parties or servicesto an
agreement.

<xsd: conpl exType name="Cont ext Type” >
<xsd: conpl excont ent >
<xsd: ext ensi on base="wsa: Ter mlype”
<xsd: sequence>
<xsd: el ement name="agreenentlnitiator” type="xsd:anyURl” />
<xsd: el ement name="agr eenent Provi der” type="xsd: anyURl " />
<xsd: el ement name="servi ce” type="xsd:anyURl "/>
<xsd: el ement name="r el at edAgr eenent s”
type="o0gsi : Locat or Type”
m nCccur s="0"
maxQccur s=" unbounded” / >
</ xsd: sequence>
<xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<xsd: el ement name="context” type="wsa: Cont ext Type” />

4.3.4 Agreement Lifetime

Negotiation of the lifetime of Agreement servicesis important to the WS-Agreement model.
However, OGSI defines a negotiation model for Grid services and we are able to use this without
change. The ogsi:Factory portType defines an input message to initialize the lifetime of new
services, and the ogsi:GridService portType defines an SDE and negotiation operations to
represent and update the scheduled lifetime of the service. Agreement initiators MAY usethis
mechanism to negotiate Agreement service lifetime. Extended negotiation languages MAY define
other mechanisms to negotiate lifetime integrated with other negotiation terms. The resulting
negotiated lifetime MUST be exposed as ogsi: TerminationTime and further negotiation MUST be
possible through the basic OGSl mechanisms.
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4.3.5 wsa:MonitoringCriteriumType

The base type wsa:M onitoringCriteriumT ype can be extended to define criteria for monitoring
agreement terms. A set of well defined agreement monitoring criteria MAY include both the set
of terms to be monitored by the client, as well as monitoring details, such as how often the
monitoring data can be received by the client (without causing undue burden on the provider) or
the details on receiving audit data after the agreement service becomes unavailable. The set of
values to be monitored MAY include status with respect to agreement terms (say, violation of a
response time goal) as well as values over which the guarantees are expressed (say, response time
itsdf). The values to be monitored dynamically becomes available as monitoredValue service
data (see section 6.2.7).

<xsd: conpl exType nane="MonitoringCriteriumlype”
abstract="true” >
<xsd: conpl excont ent >
<xsd: ext ensi on base="wsa: Ter nType”
<xsd: ext ensi on>
</ xsd: conpl exCont ent
</ xsd: conpl exType>

4.3.6 wsa:TerminationCriteriumType

The base type TerminationCriteriumTypeis an abstract type that can be extended to define a
criterium for termination of agreement and details of finalization process. A well defined
agreement termination criterium may include who can terminate this agreement and under what
conditions the agreement may be terminated (say, multiple violations within a time window,
client exceeding an agreed upon request rate, presence of a higher valued agreement, etc ). Note
that both the client as well as provider MAY initiate an early termination. The termination criteria
MAY also include penalty assessment on the party responsible for this termination.

<xsd: conpl exType nane="Term nati onCriteriumlype”
abstract="true” >
<xsd: conpl excont ent >
<xsd: ext ensi on base="wsa: Ter mlype”
<xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

4.4 Agreement Negotiation

The WS-Agreement model supports complex negotiation scenarios through two mechanisms: (1)
creation of dependent agreements by repeated application of the extensible ogsi:createService
operation of the AgreementFactory, and (2) a Renegotiation operation to manipulate terms of an
Agreement marked with the wsp:Negotiable property. Fault responses from either operation
signal agreement provider rgection of initiator terms. If createService faults, thereis no new
Agreement. If Renegotiate fails, the existing Agreement terms are unchanged. Successful
responses signal acceptance of initiator terms as described below. By repeatedly invoking the
createService or Renegotiate operations, a sateful client may discover acceptable terms.
However, the agreement provider should publish, as SDEs, information about acceptable terms
whenever possible.

441 Creation Parameters

The model of agreement places the following requirements on the behavior of an
0gsi :createService invocation, beyond the basic requirements from the ogs : Factory definition:

gs-agreement@globus.org 18




Agreement-based Service Management (WS-Agreement) September 25, 2003

The input CreationParameters MUST bear an e ement of type wsp:AgreementType, and which
SHOULD match one of the supported agreements advertised by the AgreementFactory servicein
the supportedAgreement SDE.

Thefollowing applies to terms within this agreement:

For each term not bearing the wsp:Usage attribute, a default of
wsp:Usage="wsp:Required” MUST be assumed.

For each term not bearing the wsa:Negotiahility attribute, a default of wsa:Negotiability=
"wsa:Fixed” MUST be assumed.

4.4.2 Creation Faults

Extensible faults can communicate reasons behind failures to negotiate an agreement. With a fault
response to the AgreementFactory createService invocation, the agreement initiator knows that no
new agreement has been created. Faults MAY expose information not easily generalized (or
computed) without detailed negotiation terms, and faults MAY expose information not generally
accessible through SDEs due to complex provider policies. Faults MAY include elements with
wsp:Usage="wsp:Required” values. Elements MUST NOT appear in faults with the
wsp:Usage="wsp:Observed” value.

The expected response of a client to faultsis to: retry the negotiation after transient failures,
reformulate the negotiation in response to fault information, abandon the agreement provider for
an aternate choice, etc.

4.4.3 Created Agreement

An ogsi:createService invocation on an AgreementFactory MAY yield the locator of an
Agreement service whose terms satisfy the agreement terms specified in the CreationParameters
supplied by the client. Theseterms MAY represent either afinal committed agreement between
the parties or intermediate negotiable terms, and the overall statusis expressed in the status SDE
aswell asreturned via extensible output from the createService invocation. Extended languages
SHOULD use the wsp:Usage and wsa:Negotiability attributes defined in Section4.3.1 to
distinguish these situations wherever possible.

4.4.4 Renegotiation

In the created Agreement service, any input terms which were marked wsp:Required MUST
appear as wsp:Observed. However, the provider MAY introduce additional terms with
wsp:Required for which additional negotiation is necessary. Until all terms are marked
wsp:Observed, the Agreement itself is not observable and its status SDE MUST NOT bear the
wsp:Observed status.

Additionally, terms marked wsp:Negotiable MAY continue to be adjusted even after the
Agreement is observed. The extensible content to the wsa:Renegotiate operation selects a
negotiation semantics for how the Agreement terms change. During renegotiation, the Agreement
MAY ceaseto be observed and the Agreement MAY atomically change from one observed state
to another, depending on the negotiation semantics at work.

4.5 Service Relationships

There are many interesting relationships that can be formed between services, of which
agreement composition (described below) is a primary concept. Some of the agreement
relationships discussed in this specification represent important behavioral links between
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Agreement services, while other relationships represent more abstract conceptual models, e.g. a
relationship to capture that an AgreementFactory service provides an Agreement service.

The relationships between Agreement services may be dynamically changed during the
agreement lifecycle. Therefore, the WS-Agreement model does not distinguish different structural
relationships at the portType level. Instead, every WS-Agreement service has the capability to
exposerich, dynamic relationships to other services. We achieve this flexibility by inheriting the
ogsi:ServiceGroup portType and defining ServiceGroup entry content to characterize the
relationship of member services to the service presenting the member in a ServiceGroup entry.

The general interpretation of a member agreemert service with a RelatedA greementType content,
is that the member serviceis a“related agreement of the containing service.” For example, if the

content is ProvidedAgreementType, then the member is a“ provided agreement of the containing
(factory) service”

The member servicein a ServiceGroup entry containing content of type RelatedAgreementType
MUST implement the Agreement portType (this affects all relationships presented below).

Due to the nature of the complex, extensible agreement terms, agreements may be semantically
related in ways not exposed as relationships.

TBD: Rel at edAgr eement Type here as an abstract type

451 Agreement Dependencies

Dependent Agreement services are asymmetrically related to another Agreement service (the
dependency). If the dependency Agreement serviceis terminated or goesinto a violation, the
dependent Agreement services might be expected to terminate or go into violation unless
compensating actions are taken. Directed (and complementary) DependentAgreementType and
DependencyAgreementType relationships allow both services to express their relationship to the
other in their ServiceGroup entry contents. The dependency Agreement service MAY hold an
entry with the dependent Agreement instance as the member and the DependentAgreementType
relationship as content. The dependent Agreement service MAY hold an entry with the
dependency Agreement service as the member and the DependencyAgreementType relationship
as content.
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Figure 3: Agreement virtualization supports composed application scenarios. Thisfigure extendsthe
scenario from Figure 2 such that the Application Service 1 implementation depends on Application
Service 2 at runtime. To implement the promise for servicerepresented by Agreement 2, Agreement
Provider 1 negotiateswith Agreement Provider 2 for required capacity of Application Service 2. This
figure alsoillustrates another implementation strategy in Agreement Provider 2 versusthat of
Agreement Provider 1. Agreement Provider 2 isnot integrated with Application Service Provider 2 but
instead must adapt to an under lying management inter face.

TBD: Dependent Agr eenent Type here derived from Rel at edAgr eenent Type.

TBD: DependencyAgr eenment Type here derived from Rel at edAgr eenent Type.

452 Agreement Composition

Agreement composition provides a coordinated interface to multiple Agreement services. The
composite Agreement service groups together a set of component Agreement services, such that
the meaning of the composite agreement is derived from the meaning of the components and vice
versa. For example, a job-execution agreement might compose a computer allocation agreement
and a software-license allocation agreement. In such situations, agreement status and lifecycle are
closely linked:

Termination of a composite agreement MAY imply termination of component
agreements.

Status changes in component agreements SHOULD be reflected through status changes
in the compaosite agreement when that isimplied by the meaning of the composite.
Violation or termination of a component agreement MAY imply violation of the
composite agreement.

The compoasition relationship is not constructed by any single operation, but may result from a
number of different operational scenarios:

Decomposition for enactment: the client could negotiate complex agreement terms that
the provider satisfies by coordinating multiple enacting agreements. This process can be
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opened to introspection by expressing the client-initiated Agreement serviceas a
composite agreement, with each provider-initiated agreement appearing as a component.

Decomposition by restriction: an Agreement could decompose into one or more
restricted Agreement services, e.g. a computational resource agreement could be
decomposed into space-sharing or time-sharing components targeted for particular
purposes. Such restriction MAY define component agreements capturing only a subset of
the original agreement meaning, with a complementary or residual commitment implied
in the original (newly compasite) agreement.

Aggregation: alightweight composite Agreement could be constructed to gather several
Agreement services as components for convenient monitoring or management.

In the primary, negotiated form of these scenarios, the composite relationship occurs asaresult of
explicit terms specified by the agreement initiator. For example, a client might negotiate a
complex workflow agreement, including fine-grained monitoring requirements that require
elements of the workflow to be exposed as component agreements. Similarly, the client might
request an aggregate job-set interface to a set of simple job agreementsin order to simplify
monitoring or lifecycle management. Moreinterestingly, the client might explicitly negotiate both
composite workflow and component job agreements to intervene in the planning process and
refine the agreements with specialized intelligence, in which case the agreement provider
performs the role of an enactment service.

In the secondary, introspective form of these scenarios, the agreement provide may unilaterally
expose compositional relationships to support observation of implementation choices it has made
in satisfaction of a negotiated agreement. For example, the provider might instantiate job
agreements to expose its progress in delivering a negotiated workflow. This also might occur for
complex workflows where the provider is publicizing process information beyond the negotiated
monitoring requirements. Extensive, hybrid forms can be imagined in which a combination of
negotiated and introspective compositions are constructed.

TBD: Conposit eAgr eenent Type here derived from Rel at edAgr eenent Type.

TBD: Conponent Agr eenent Type here derived from Rel at edAgr eenent Type.

4.5.3 Provided Agreement

An AgreementFactory service can express its relationship to Agreement services that it provides
(that it created in the role of the agreement provider). The complementary provided-by
relationship is already captured in the base ogsi:GridService portType through the

ogsi:factorylL ocator SDE, so we do not replicate that information as a relationship.

The service expressing ServiceGroup entry content of type ProvidedAgreementType
MUST implement the AgreementFactory portType.

The member service of a ServiceGroup entry with content of type
ProvidedAgreementType SHOULD have its ogsi:factorylL ocator SDE referring to the
AgreementFactory service containing the entry.

TBD: Provi dedAgr eenent Type here derived from Rel at edAgr eenent Type.

5 AgreementFactory PortType

The AgreementFactory portType represents a manageability interface for negotiating with an
agreement provider. The AgreementFactory provides specialized Agreement service creation
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capabilities by extending the ogsi:Factory behavior. Additionally, the AgreementFactory provides
adiscovery or aggregate management capability by specializing the ogsi:ServiceGroup behavior.

The AgreementFactory portType inherits ogsi:Factory and ogsi:ServiceGroup portTypes.

5.1 AgreementFactory: Meaning of Inherited Service Data Declarations
Some service data are inherited from ogsi:Factory.

5.1.1 ogsi:createServiceExtensibility

The ogsi:createServiceExtensibility SDE is used to advertise the createService parameter
language(s) supported by the Factory. This SDE MUST be the QName of an element of type
wsa:AgreementType.

The AgreementFactory portType does not define an ogsi:createServiceExtensibility SDE. Instead,
it is expected that portTypes that extend AgreementFactory will define this SDE.

Additional information about the supported agreement languages, such as the terms supported by
the agreement languages, and dynamically supported agreement languages, can be discovered via
the supportedAgreements SDE.

5.2 AgreementFactory: Service Data Declarations

5.2.1 AgreementFactory:supportedAgreements

<sd: servi ceDat a nanme="support edAgr eenent”
t ype="wsa: Support edAgr eenent Type”
m nCccur s="0" maxCccur s=" unbounded”
mut abi | i ty="nut abl e”
nodi fi abl e="fal se”
ni |l abl e="fal se”/>

<xsd: conpl exType nane=" Support edTer nType” >
<xsd: attribute nanme="qgnane” type="xsd: QNane” />
<xsd: sequence>
<xsd: any nanespace="##any”"
m nCccur s="0" maxCccur s="unbounded” />
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: conpl exType nane=" Support edAgr eenent Type” >
<xsd: attribute nanme="qgnane” type="xsd: QNane” />
<xsd: sequence>
<xsd: el ement name="terni type="SupportedTernilype”
m nCccur s="0" maxCccur s=" unbounded” >
<xsd: any nanespace="##any”"
m nCccur s="0" maxCccur s="unbounded” />
</ xsd: sequence>
</ xsd: conpl exType>

This SDE describes an agreement language that is supported by the AgreementFactory service.
The supportedAgreement/gname attribute contains the QName of an XSD element of type
wsa:AgreementType. The supportedAgreement/term element describes oneterms supported by
this agreement language, where the supportedAgreement/term/gname attribute contains the
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QName of an XSD element of type wsa:TermType. Additional information about an agreement
language or term MAY be carried via the extensibility elements of this SDE.

And example of this SDE is:

<wsa: support edAgr eenent qgnane="j ob: j obSubm ssi on” >
<wsa:term gnanme="j ob: execut abl e”/ >
<wsa:term gnanme="j ob: ar gunent s/ >

</ wsa: support edAgr eenment >

5.3 AgreementFactory: Service Data Values
All AgreementFactory services MUST include the following among its static SDEs.

<ogsi : menber shi pCont ent Rul e>
<ogsi : menber | nt er f ace>wsa: Agr eenent </ ogsi : nenber | nt er f ace>
<ogsi : cont ent >wsa: Rel at edAgr eenent Type</ ogsi : cont ent >

</ ogsi : menber shi pCont ent Rul e>

Therefore, any member service (listed in an ogsi:entry SDE) that implement the
AgreementFactory portType MUST have a corrseponding wsa:RelatedAgreementType entry
content describing the relationship of the member agreement to the AgreementFactory service
containing the ogsi:entry SDE.

5.4 AgreementFactory: Meaning of Inherited Operations

The use of the Factory::createService operation is so fundamental to the WS Agreement
negotiation model that it is worth reviewing here. The use of the operation in this specification is
consistent with its definition in the OGSI specification, and WS- Agreement places one further
normative restriction on the CreationParameters input element, as described below. This
restriction MUST be adopted by any portType inheriting from AgreementFactory.

5.4.1 Factory::createService
Input
TerminationTime (optional): As per the OGSI specification.

CreationParameters. This parameter bears the agreement request in the extensible
language. The client MUST provide a CreationParameter element containing one element
conforming to the wsa:AgreementType type and this element SHOULD match one of the
element declarations denoted by the supportedAgreement SDE values of the invoked
AgreementFactory.

Output
Locator: A locator to a newly created Agreement service.
CurrentTerminationTime: As per the OGSI specification.

ExtensibilityOutput (optional): As per the OGS specification. If the provider is adding
terms to the agreement, those terms MUST be specified in this extensibility output. A
copy of the status SDE SHOULD be returned so the initiator can easily determine if the
status of the returned agreement.

Fault(s)

Some AgreementFactory specific faults? These faults SHOULD contain the terms which
the provider could not agree to with suggested values that they could agreeto.
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Fault: As per the OGSI specification.

5.5 AgreementFactory: Operations
None.

6 Agreement PortType

The Agreement portType represents a manageability interface for individually established
policies. Through extensible content, the Agreement portType exposes theterms of agreement
and the status of the agreement in domain-specific language. In addition, the Agreement portType
exposes structural relationships between multiple Agreement services via serviceData and
specialized use of theinherited ogsi:ServiceGroup portTypefrom OGSI. Finally, basic
monitoring and lifecycle management are supported through the inherited ogsi:GridService and
optional ogsi:SubscriptionSource portTypes.

6.1 Agreement: Meaning of Inherited Service Data Declarations
Fundamental Agreement service capabilities are exposed through the ogsi:GridService portType:
Agreement lifetime management, through ogsi:terminationTime
Agreement lifecycle monitoring, through CMM
Agreement provider factory, through ogsi:factoryl ocator
Additionally, structured discovery is supported through the ogsi:ServiceGroup portType:
Related agreements, through ogsi:entry

These important features are discussed bel ow.

6.1.1 GridService: terminationTime

The ogsi:terminationTime SDE, inherited from ogsi:GridService, defines the lifetime of any Grid
service. For Agreement services, this lifetime bounds the relationship between the client and the
agreement provider expressed in the agreement terms. Regardless of any temporal metadata
captured in the extensible agreement terms, both the client and the agreement provider MUST
assume the agreement relationship is terminated when the Agreement service terminates. In
general, the Agreement service SHOULD support service termination requested by the agreement
initiator, and MAY unilaterally initiate termination without client consent. Restriction of these
capabilities MAY be captured in the semantics of domain-specific agreement term extensions.

6.1.2 GridService: factoryLocator

The ogsi:factoryLocator SDE, inherited from ogsi:GridService, identifies the ogsi:Factory which
created the Grid service. For Agreement services, this ogsi:Factory locator MUST identify an
AgreementFactory serviceif it is not nil. A nil ogsi:factoryL ocator signifies an Agreement service
which was created outside the scope of the WS-Agreement AgreementFactory mechanisms; for
such an Agreement, the agreement provider MAY not be able to support service termination or
any other side-effect.

6.1.3 ServiceGroup: entry

The ogsi:entry SDE, inherited from ogsi:ServiceGroup, represents relationships beween this and
other Agreement services. Each entry characterizes the relationship between this and one other
Agreement service, with the following properties:
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The entry’ s ogsi:serviceGroupEntryL ocator element SHOULD be nil, and management
of the agreement relationships SHOULD occur through portTypes in this WS-Agreement
specification.

Entries MAY appear with additional ogsi:content € ements not matching the
agreementRe ationship type defined in this specification. Clients SHOULD ignore such
entries if they do not understand the meaning based on extensions defined in an auxiliary
specification.

EntriesMAY appear with ogsi:memberServicel ocator elements referring to services not
supporting the Agreement portType. Clients SHOULD ignore such entries if they donot
understand the meaning based on extensions defined in an auxiliary specification.

6.2 Agreement: Service Data Declarations
The following concepts are captured as service data of the Agreement portType:
Creation parameters: The content specified by the agreement initiator.

Agreement terms. The mutual understanding between the client (agreement initiator) and
agreement provider are captured in extensible language. See the AgreementFactory
portType for more information.

0 MonitoringCriteria: A subset of the terms describing provided service behavioral
properties which should be made observabl e through the Agreement service.

Agreement status: During the lifetime of the Agreement service, state changes may occur
that are of interest to monitoring clients. The status of the agreement captures both an
abstract state machine and extensible content related to the agreement terms.

0 MonitoredValue: Extensible content exposing observable service behavior as
defined by the monitoring criteria.

6.2.1 Agreement:renegotiableTerm

<sd: servi ceDat a nanme="r enegoti abl eTer nf
t ype="wsa: Support edTer nType”
m nQccur s=" 0" maxCOccur s=" unbounded”
mut abi | i ty="nut abl e”
nmodi fi abl e="f al se”
nillable="fal se”/>

This SDE contains information about agreement terms that MAY  be renegotiable within this
agreement.

6.2.2 Agreement: agreement

The agreement SDE captures the current agreement terms between the two parties, whether
observed, required, fixed, or negotiable,

<sd: servi ceDat a nanme="agr eenent”
type="wsa: Agr eenent Type”
m nCccurs="1" maxCccur s="1"
mut abi | i ty="nut abl e”
nodi fi abl e="fal se”
nillable="fal se”/>
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6.2.3 Agreement: status

What about state-machine stuff from GRAM, CRM or WSLA? Such content could go in the body
of the status e ement, and additional SDEs may describe the states or state transition model.

The extensible state of the agreement.

<sd: servi ceDat a name="st at us”
type="wsa: st at usType”
m nCccur s="1" maxCOccurs="1"
mut abi | i ty="nut abl e”
nodi fi abl e="f al se”
nillable="fal se”/>

The type wsa:statusT ype provides for an extensible state model. The base type captures
observabhility of the Agreement. If the status SDE indicates the wsp:Usage=" wsp:Observed”
value, the terms SDE document MUST be observabl e according to the WS-Policy observation
model.

st at usType base type
wsp: Usage attribute
xsd: anyEl ement body?

6.2.4 Agreement: monitoredValueName

The semantics of the terms SDE document MAY suggest or require the presence of a specialized
monitored value SDE. Monitored values allow the dynamic description of the provided service as
measured by the agreement provider. Additionally, the agreement provider MAY expose
monitored values not specifically identified in the terms SDE. One can find the names of all such
monitored value SDEs through the use of the monitoredValueName SDE.

<sd: servi ceDat a nanme="npni t or edVal ueNane”
type="xsd: QNane”
m nCccur s="0" nmaxCOccur s=" unbounded”
mut abi | i ty="nut abl e”
nodi fi abl e="f al se”
nillable="fal se”/>

6.3 Agreement: Service Data Values
All Agreement services MUST include the following among its constant SDEs.

<ogsi : menber shi pCont ent Rul e>
<ogsi : menber | nt er f ace>wsa: Agr eenent </ ogsi : nenber | nt er f ace>
<ogsi : cont ent >wsa: Rel at edAgr eenent Type</ ogsi : cont ent >
</ ogsi : menber shi pCont ent Rul e>
Therefore, any member service (listed in an ogsi:entry SDE) that implement the Agreement
portType MUST have a corrseponding wsa:agreementRelationshipType entry content describing
the relationship of the member agreement to the Agreement service containing the ogsi:entry
SDE.

6.4 Agreement: Meaning of Inherited Operations

There are many important and valuabl e operations inherited from the GridService portType.
However, WS-Agreement does not apply any novel restrictions or interpretation to these
operations except as described above. The OGSI specification should be consulted for
information on these operations.
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6.5 Agreement: Operations

For more complex negotiation scenarios, the Agreement portType supports an operation to
renegotiate terms of an Agreement.

6.5.1 Agreement: renegotiate

TBD: An operation should be defined to support multi-phase negotiation of negotiable terms.

7 Security Considerations

This specification defines the abstract interaction between a Grid service agreement provider and
clients of that service. Whileit is assumed that such interactions must be secured, the details of
security are out of scope of this specification. Instead, security should be addressed in related
specifications that define how the abstract interactions are bound to specific communication
protocols, how service behaviors are specialized via policy-management interfaces, and how
security features are deivered in specific programming environments.
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