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Disclaimer

This document contains description of the DILIGENT project findings, work and products.
Certain parts of it might be under partner Intellectual Property Right (IPR) rules so, prior to
using its content please contact the consortium head for approval.

In case you believe that this document harms in any way IPR held by you as a person or as
a representative of an entity, please do notify us immediately.

The authors of this document have taken any available measure in order for its content to
be accurate, consistent and lawful. However, neither the project consortium as a whole nor
the individual partners that implicitly or explicitly participated the creation and publication of
this document hold any sort of responsibility that might occur as a result of using its
content.

This publication has been produced with the assistance of the European Union. The content
of this publication is the sole responsibility of DILIGENT consortium and can in no way be
taken to reflect the views of the European Union.

The European Union is established in accordance with the
Treaty on European Union (Maastricht). There are currently
25 Member States of the Union. It is based on the European
Communities and the member states cooperation in the
fields of Common Foreign and Security Policy and Justice and
Home Affairs. The five main institutions of the European
Union are the European Parliament, the Council of Ministers,
the European Commission, the Court of Justice and the Court
of Auditors. (http://europa.eu.int/)

DILIGENT is a project partially funded by the European Union
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Summary

The aim of this report is to present the detailed design of the DILIGENT services
constituting the DL Creation & Management functional area. It represents the second
revision of the third document of a series of reports dedicated to the design of these
services and thus (i) it is based on the results of the previous design documents, i.e. D1.2.1
“DL Creation & Management services specification interim report” and D1.2.2 “DL Creation
& Management services specification report”, (ii) it takes into account the DILIGENT
functional specifications reported in D1.1.1 “Test-bed functional specification”, and (iii) it
takes into account the DILIGENT software architecture presented in “D1.1.2 Architectural
Specification” [1]. It is worth noting that the content of this report reflects the current
status of the work in the DL Creation & Management functional area, i.e. it contains the
detailed design of the components actually delivered, and it is subject to changes and
improvements that will be highligheted in the Documents Log section.
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Executive Summary

The objective of the D1.2.3 report is to present the detailed design of the services
constituting the DL Creation and Management area of the DILIGENT project.

This report represents the second revision of the third document of a series of deliverables
dedicated to the design phase of these services. In particular, the D1.2.1 DL Creation &
Management Services Specification interim report [5] presenting the first specification of the
five services belonging to this area analysed the functional specification and identified the
DILIGENT functionality related to these services; the D.1.2.2 DL Creation & Management
Services Specification report [6] introduced the specification of the services in terms of use-
case, logical, and deployment views capturing their main characteristics from the service
specification perspectives; D.1.2.3 introduces the identified components in terms of the
detailed design perspective acting as a blueprint for software developers. The identified
components and the related characteristics are integrated with the specification of the
interfaces, the algorithms, the data structures, the data flows and any other detail deemed
as relevant to communicate to the application developer the expected software
characteristics.

Exploiting the D.1.2.2 DL Creation & Management Services Specification report and the DL
Creation & Management Implementation Plan, the detailed design and the implementation
phases are conducted in parallel. Thus, the detailed design specification anticipates and
follows the results of the implementation exploiting the results of the early experimentation
of the implemented components and reacting with the appropriate adjustments to
underestimated or unknown problems related for example to scalability, reliability, and
robustness issues. The major effort required in the production of this on-going report is thus
justified by the rapidity of the implementation to react to the needs of the project.

More precisely, the detailed design phase is divided into sub phases dedicated to produce
the design of the components according to the well-established implementation plan. These
smallest components are then developed and tested. In the following phases, they will be
enriched with the novel designed features in order to form the full-fledged expected
component at the end of the development process. Consequently, this report contains the
detailed design of those components and those features that have been indicated in the DL
Creation & Management Implementation Plan as the ones that form the first exploitable
release of the Collective Layer. It serves as concrete blueprint for software developers since
it represents a valid picture of the software.

The structure of this document has been defined in order to integrate the information
provided in D.1.2.2 DL Creation & Management Services Specification report with the
detailed design choices arising in implementing the expected components in terms of the
Service Oriented Architecture paradigm, extended with the technologies of the Web Services
Resource Framework, and constrained by the gLite Grid Middleware [15] and by the other
open source toolkits, e.g. the Globus Toolkit [22], the Apache Xerces, Xalan, and Xindice

[3].

Having clarified these aspects, the report presents:

e the detailed design of all the components constituting the DILIGENT Information
Service, i.e. the DIS-IP, the DIS-IC, the DIS-RGMACIlient, the DISHLSClient, the DIS-
Registry, and DILIGENTProvider;

« the detailed design of the Package Repository, the DL Management, and the Hosting
Node Manager as part of the DILIGENT Keeper Service;

» the detailed design of the Dynamic VO Support Service;
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« the draft version of the detailed design of the Broker & Matchmaker Service;

e the detailed design of the VDL Definition Repository as part of the VDL Generator
Service.

DL Creation & Management services detailed design report Page 16 of 244



@Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

1 INTRODUCTION

The DILIGENT system engineering process is conducted according to the guidelines of the
Unified Process methodology. Following this methodology, the architecture of a complex
software system is the organization or structure of the system's significant components
interacting, through interfaces, with components composed of successively smaller
components and interfaces.

This report presents the result of the activity conducted within the design tasks® of the
WP1.2 DL Creation & Management and partially in the context of the implementation tasks®
of the same WP. The design phase of the WP1.2 spreads out over 12 months and it is
further organized into three sub-phases whose final goal is to produce a detailed service
specification capable to guide the services implementation phase. The final goal is achieved
by producing three reports, each adding further details to the services specification. These
reports are respectively (i) the interim report D1.2.1 [5], (i) the D1.2.2 DL Creation &
Management services specification report [6], and finally (iii) the D1.2.3 DL Creation &
Management services detailed design report (this document).

In the DL Creation & Management area, there are services in charge to bring together all
the resources distributed across a Grid infrastructure and support the creation of new Digital
Libraries. The capabilities provided by the these services enable a virtual research
organization to dynamically create and modify its own DLs by specifying a set of definition
criteria including a number of requirements on the information space (e.g. publishing
institutions, subject of the content, document type, level of replication) and on the services
(e.g. service type, configuration, lifetime, availability, response time, others) expressing its
needs.

In particular, the DL Creation & Management services provide the functionality allowing
creating, configuring, monitoring, maintaining, and disposing a DL. This functionality
includes:

» the creation of a trusted environment that ensures the controlled sharing of the
available resources by exploiting the VO mechanisms provided by the gLite middleware
and the development framework (Dynamic VO Support Service)

« the implementation of a global strategy that offers a valuable use of the resources
supplied by the DILIGENT infrastructure (Broker & Matchmaker Service)

» the selection and automatic configuration of the best pool of resources (collections,
services, and nodes) forming DLs that fulfill the particular (and possibly temporal) needs
of end-user communities (VDL Generator Service)

e the orchestration needed to maintain up and running the pool of resources that
populates the various DLs and to ensure measurable levels of fault tolerance and QoS
(Keeper Service)

Finally, the DILIGENT Information Service supports all the other listed functionality
providing a complete set of functionality allowing monitoring and discovering of the
resources information.

1 T1.2.1.a Information Service design, T1.2.2.a Broker & Matchmaker Service design, T1.2.3.a Keeper
Service design, T1.2.4.a Dynamic VO Support Service design, and T1.2.5.a VDL Generator Service
design.

2 T1.2.1.b Information Service implementation, T1.2.2.b Broker & Matchmaker Service
implementation, T1.2.3.b Keeper Service implementation, T1.2.4.b Dynamic VO Support Service
implementation, and T1.2.5.b VDL Generator Service implementation.
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The overall picture of the DL Creation & Management services and their relationships are
reported in the D1.1.2 Architectural Specification [1].

The outline of this report is as follows:

« the remaining part of this section contains the rationale of this report and presents the
outline of the expected information for each service;

» Section 2 presents the detailed design of the DILIGENT Information Service
components;

e Section 2.2.6 presents the detailed design of the Keeper Service components;
» Section 4 presents the detailed design of the Dynamic VO Support Service components;

» Section 5 introduces a draft version of the detailed design of the Broker & Matchmaler
Service components;

« Section 6 reports on the detailed design choices about the VDL Generator components;

» Section 7 concludes reporting the follow up of this report.

1.1 Rationale of Detailed Design report

The objective of a detailed design report is to introduce and document in detail the design
of a software system. In general, these reports have two audiences. The first one includes
engineers and designers interested in how the system works and how effective it is, i.e. (i)
the other project partners involved in designing the services they are responsible for that
must correctly design the possible service to service interactions, (ii) the DILIGENT
designers aimed to discover drawbacks and novel opportunities in delivering the expected
functionality, (iii) the research communities interested in the solutions adopted to draw on
the ideas present here for future improvement in their own research fields. The second
audience includes the system developers that are in charge to concretely realise the
components envisaged by the component designers.

Due to these characteristics, the resulting document is mainly a technical document
containing a high number of technicalities. It thus intends to satisfy more the information
needs of the project technicians than those of other users, e.g. the DILIGENT user
communities.

1.2 Document Structure

For each service of the DL Creation & Management Area, an introduction is provided with
the aim to briefly recall the role of the service in the DILIGENT project. Then, the
components forming the service are presented with their respective technical solutions.

The following two subsections present the structure of the sections belonging the two types
of components: Service and Library.
1.2.1 Service Section Layout

A brief introduction describes the service that corresponds to a WSRF compliant Web
Service. The following sections are provided:

» Profile

This section reports the DILIGENT Resource information in accordance with the DILIGENT
Resource Model introduced in D1.1.2 deliverable [1].

+ Managed Resources

DL Creation & Management services detailed design report Page 18 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

This section presents details on the managed WS-Resource(s); how these resources are
created, persisted, etc. It also indicates the resource properties exposed by the service (if

any).
» Operations

The section introduces the operations and, for each of these, its signature and description.
The operations are those exposed by the WSDL file and the signature refers their
automatically generated stubs classes.

« How to use the component

The section gives some technical hints about how to interact with the service using its stubs
library.

« Implementation Details

This section presents implementation details such as a description of the implementation
classes, the chosen algorithms and any third party software components used to support
the implementation of the service.

» Dependencies
This section reports on third party software needed to correctly operate the service.
« Configuration

This section documents the aspects of the service that are customisable as well as the
procedures required to perform such personalization tasks.

e Security Profile

This section reports aspects related to the service authorization characteristics in
accordance with the authorization framework presented in Sections 4.3.

« Known Bugs and Limitations

This section documents the known bugs and limitations the current implementation suffers
from. In particular, the limitations section is dedicated to highlight the differences between
the expected functionality and the one provided by the current implementation.

1.2.2 Library Section Layout

A brief introduction provides important details on the usage of the Library. Then the
following sections are provided:

e Profile
This section recalls in which profiles the information about the library are reported.

« Operations

This section documents the library’s methods providing for each of them its signature and
description.

« How to use the component

The section gives some technical hints about how to use the library.

« Implementation Details
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This section reports implementation details such as the used algorithms and the third party
software components used to implement the library.

+ Dependencies

This section reports on third party components needed to correctly operate the software
library.

« Configuration

This section documents the aspects of the software library that are customisable as well as
the procedure required to exploit the capability.

« Known Bugs and Limitations

This section documents the known bugs and limitations the current implementation suffers
from. In particular, the limitations section is dedicated to highlight the differences between
the expected functionality and the one provided by the current library implementation.
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2 INFORMATION SERVICE

2.1 Introduction

The DILIGENT Information Service (DIS) maintains the most up to date information about
the set of available distributed resources that compose the DILIGENT VO together with the
status of the DILIGENT services.

It supports the construction of new DLs by providing information about the available
DILIGENT Resources. Once a DL is up, the services forming the DL use the DIS to publish
their own specific data and consume the information handled to discover other services to
interact with.

The support for the DL generation phase is provided via the management of the DILIGENT
Resource profiles. These profiles allow describing Services, RunningInstances, DHNSs,
Collections, CSs, CSInstances and glLite resources following the XML Schemas prepared in
the context of the WP1.23, Some of them are automatically generated by the Keeper
components while others, such as the Service profiles, have to be manually prepared and
registered by the implementers.

From an implementation point of view, the DIS is able to manage information exposed as
Resource Property (RP) [18]. The exploitation of the WS-ResourceProperties and WS-
ServiceGroup [19] specifications (part of the WSRF specifications family) is the key of the
DIS technical solution presented here.

The DIS builds on top the Aggregator Framework [23] and relies on the operation provider
mechanism both implemented in the context of the Globus Project.

By implementing the WS-ServiceGroup specification, the Aggregator Framework allows to
build services (called aggregator services) that collect and aggregate information. The
communication flow is based on the concepts of Aggregator Source and Aggregator Sink.

The Sources are the producers of data and the Sinks are the collectors of data. The
aggregator framework collects data from Aggregator Sources and sends that data to
Aggregator Sinks for processing. A Source is always connected to one or more Sinks
through a registration. When a new Aggregator Source is registered in an aggregator
service, a new Aggregator Sink connected with that source is created by the service.

Aggregator services are self-cleaning, i.e. each registration has a lifetime: if a registration
expires without being refreshed, it is removed from the aggregator service. Aggregator
Sources distributed with the Java WS Core include modules that query service data, acquire
data through subscription/notification, and execute programs to generate information.
Available Aggregator Sinks distributed with the framework include modules that implement
the WS Index service interface and the WS Trigger service interface. Figure 1 presents a
schema of the framework.

3 https://elibrary.isti.cnr.it/svn_public/diligent GAR/DILIGENTCommon/DILResourceSchemas/
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Figure 1. Aggregator Framework: Information Flow

As depicted, a possible kind of Aggregator Source is the WS-Resource Properties and this
type of source are used within the DIS. Thanks to specific DIS components, any DILIGENT
Service becomes an Aggregator Source. Other DIS components, implemented as aggregator
service, collect information from these sources and make them available through an
appropriate query interface to consumers.

The DIS Aggregator Sinks acquire information through an extensible interface that can be
used to query WSRF services for resource properties. This interface is automatically added
to any service by declaring the appropriate operation providers in the WSDL and WSDD
files. An operation provider is a software module that plugs operations and WS-Resource
Properties into a service. A number of standard providers come with Java WS Core allowing
to add to a service the needed interface to permit the DIS Aggregator Sinks to query its
WS-Resource Properties. In addition, a custom provider, nhamed DILIGENTProvider, has
been developed to add custom resource properties and further operations to be used for
DILIGENT purposes.

2.2 Components
The DILIGENT Information Service is composed by the following components:

e DIS-IP (Library) — The DIS-IP is responsible for registering/unregistering a group of
resource properties as Aggregator Source to one or more DIS-ICs. It also allows to
register/unregister groups of Topics in the DIS-Broker. A DIS-IP is always installed on
each DHN.

» DIS-HLSClient (Library) — The DIS-HLSClient is a library used by DILIGENT services to
access the information maintained by the DILIGENT Information Service. Using a DIS-
HLSClient, it is possible to query a DIS-IC to discover Profiles or WS-Resource
properties. A DIS-HLSClient is always installed on each DHN.
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DIS-Cache (WSRFService) — This service is in charge of building and maintaining a local
image of the information that is globally available on the various DIS-IC instances. This
service will be available in the Beta release.

DIS-IC (WSRFService) — This service is the Information Collector (IC) of all the data
published in the DIS. It is implemented as Aggregator Sink that collects RPs from the
registered (via DIS-IP) Aggregator Sources.

DIS-R-GMAClient (WSRFService) — This service is in charge of harvesting resource
information from the R-GMA Server® it has been configured to interact with. The
gathered information is manipulated in order to make it compliant with the schema
adopted in DILIGENT. Then such information is published as WS-Resources via the DIS-
IP and as a DILIGENT Resource of type gLiteResource using the mechanism offered by
the DIS-Registry Service.

DIS-Registry (WSRFService) — This service provides registration and un-registration
facilities for the DILIGENT resources profiles. A detailed description of the information
contained these profiles is reported in D1.1.2 [1].

DILIGENTProvider (Library) — This operation provider adds resource properties to the
group of properties registered by a service in the DIS-IC. This additional information
allows enlarging the spectrum of functionalities offered to identify the source that
publishes the data and to perform fine-grained queries.

DIS-Broker (WSRFService) — This service provides registration/unregistration of Topics
(events to be notified on) for DILIGENT Services. This allows clients to subscribe
to/unsubscribe from topics without having to know the physical locations of the services
that expose them.

Figure 2 shows how the DIS-IP, DIS-HLSClient and DIS-IC play their role in the process of
publication and retrieval of information within the DILIGENT Information System.

* The R-GMA service is the gLite service playing the same role as the DIS in the context of the gLite
infrastructure. Thus, this service provides the list of and the information about the available gLite
resources.
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Figure 2. DIS: publish/retrieve schema

Regarding the deployment model, globally, all these components form a distributed DIS
architecture. Some of them must reside on each DHN, while others can be distributed on
the available hosts over the network.

An example of a possible distribution of these components is depicted in Figure 3.
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Figure 3. DIS: Main Components and relations

Details about each component are provided in the following sections.

2.2.1 DIS-IP
The DIS-IP is the entry point to feed information in the DIS. It allows to
» publish WS-ResourceProperties and DILIGENT Resource Profiles in the DIS-IC;

» register new Topics in the DIS-Broker (see Section 2.2.7).

In the former case, it transforms a group of resource properties into an Aggregator Source
that can interact with the DIS-IC by exploiting the Aggregator Framework facilities.
Resource properties can be registered either in pull or push mode (see Section 2.2.1.2).
After a registration, they become an Aggregator Source for one or more remote DIS-IC
instances (acting as aggregator services). These DIS-IC instances collecting the data make
them available to other DILIGENT services.

The DIS-IP works in a strict collaboration with the DILIGENTProvider.
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Moreover, it is a DHN mandatory component and this means than it is always available on
each node of the infrastructure and can be used by the local services.

2.2.1.1 Profile

The DIS-IP is distributed as part of the DIS-IC component. See Section 2.2.2.1 for the
profile that includes the DIS-IP description.

2.2.1.2 Operations

All the operations exposed by the DIS-IP are accessible as static methods of the DIS-IP.

The operation of the DIS-IP can be grouped in two sets: those that allow to manage the
registration of resource properties into one or more DIS-IC instances and those that allow to
register a list of Topics into a DIS-Broker instance.

Resource properties registration

Registrations can be WNamed or Anonymous. Named Registrations permit multiple
registrations from the same EndpointReference, allowing a more fine-grained level of
registration options. For example, it is possible to register some properties with a certain
polling interval and others with a different one, if it is expected that they change with at
different timing. On the other hand, Anonymous Registrations register all the resource
properties with the same options since only one Registration can be active at the same time
from an EndpointReference.

It is important to point out that, if a WS-Resource implements the PersistentResource
interface for persistence operations, the Registration has to be renewed in the load()
method each time the resource is restored from its persistent state (see Section 2.2.1.3).

There are two ways to register a group of resource properties: the Pull Mode and the Push
Mode. In the Pull Mode, the group of registered properties is periodically polled by the
remote DIS-ICs. To use this mode, a registration XML string has to be created and its
content has to be passed to the registration operations (described below). It mainly includes
the polling time, the refresh interval time, and the name of the properties to publish. The
properties are self-cleaning; this means that if they are not renewed they are automatically
removed from the DIS content. The DIS-IP, using the refresh interval period specified in the
registration file, automatically performs the renewal operation. It is important to point out
that, if the RefreshintervalSecs is not specified in the registration file, the resources
will never expire and they will be never removed from the DIS. The syntax of the
registration file to provide for Pull Mode registration is reported in Section 2.2.1.4.3.

The Push Mode will be supported in the Beta release.

registerPullMode

static void registerPullMode (
org.apache.axis.message.addressing.EndpointReferenceType epr
java.lang.String xmlPullFile,
org.diligentproject.common.provider.DILIGENTPropertySet propSet)

It registers and publishes a group of WS-Resource properties into the DIS using the Pull
Mode by creating an Anonymous Registration.

Anonymous Registrations allow to register only a group of resource properties for each WS-
Resource (or service), since the epr is used as unique key to identify the registration.
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After the registration, the set of registered properties becomes an Aggregator Source
periodically polled by one or more DIS-IC instances.

registerPushMode

static void registerPushMode (
org.apache.axis.message.addressing.EndpointReferenceType epr
java.lang.String xmlPushFile,
org.diligentproject.common.provider.DILIGENTPropertySet propSet)

This operation will be supported in the Beta release.

registerPullMode

static void registerPullMode (
org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String xmlPullFile,
org.diligentproject.common.provider.DILIGENTPropertySet propSet,
java.lang.String name)

It registers and publishes a group of WS-ResourceProperties into the DIS using the Pull
Mode by creating a Named Registration.

As stated, using names for registrations allows to register different groups of properties
(possibly with different polling times or different modalities) from the same WS-Resource.

registerPushMode

static void registerPushMode (
org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String xmlPushFile,
org.diligentproject.common.provider.DILIGENTPropertySet propSet,
java.lang.String name)

This operation will be supported in the Beta release.

registerPullModeProfile

static void registerPullModeProfile (
org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String xmlPullFile,

java.lang.String type)

It registers and publishes a group of WS-ResourceProperties corresponding to a DILIGENT
profile into the DIS using the Pull Mode. This operation is used only by the DIS-Registry
service to register profiles in the DIS-IC.

registerPushModeProfile

static void registerPushModeProfile (
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org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String xmlPushFile,

java.lang.String type)

This operation will be supported in the Beta release

remove

static void remove (
org.apache.axis.message.addressing.EndpointReferenceType epr)

It unregisters a group of WS-ResourceProperties from the DIS by destroying the related
Anonymous Registration.

remove

static void remove (
org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String name)

It unregisters a group of WS-ResourceProperties from the DIS by destroying the related
Named Registration.

removeProfile

static void removeProfile (
org.apache.axis.message.addressing.EndpointReferenceType epr,
java.lang.String diligentID, java.lang.String type)

It removes the DILIGENT Profile identified by the parameter diligentID from the DIS. The
epr identifies the resource that publishes the profile as its property. The parameter type
specifies the type of the resource to which the profile belongs (e.g. DHN, Runninglnstance,
Service, etc). Only the DIS-Registry uses this operation.

Topics registration

The Topics registration operations allow to interact with the DIS-Broker to register and
unregister a list of Topics. See the DIS-Broker section (2.2.7) for a detailed explanation
about the use of Topics in DILIGENT.

registerToBroker

static void registerToBroker(
org.apache.axis.message.addressing.EndpointReferenceType epr,
ArrayList<javax.xml.namespace.QName> topicsList)

It registers the list of given topics published by the given epr to the DIS-Broker.

Example:

ListQname = new ArrayList<QName>();
listQname.add(DILIGENTResourceQNames.RP_RICOUNTERRP );
listQname.add(DILIGENTResourceQNames.RP_EXTERNALRIC  OUNTERRP);
listQname.add(DILIGENTResourceQNames.RP_SERVICECOUN TERRP);
listQname.add(DILIGENTResourceQNames.RP_COLLECTIONC  OUNTERRP);
listQname.add(DILIGENTResourceQNames.RP_CSCOUNTERRP );
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listQname.add(DILIGENTResourceQNames.RP_CSINSTANCEC  OUNTERRP);
listQname.add(DILIGENTResourceQNames.RP_DHNCOUNTERR P);
listQname.add(DILIGENTResourceQNames.RP_GLITESECOUN  TERRP);
listQname.add(DILIGENTResourceQNames.RP_GLITECECOUN  TERRP);
listQname.add(DILIGENTResourceQNames.RP_GLITESITECO UNTERRP);
listQname.add(DILIGENTResourceQNames.RP_GLITESERVIC ECOUNTERRP);

DISIP.registerToBroker(endpoint,listQname)

unregisterToBroker

static void
unregisterToBroker(org.apache.axis.message.addressing.EndpointReferenceTyp
e epr, ArraylList<javax.xml.namespace.QName> topicsList)

It unregisters the list of given topics published by the given epr from the DIS-Broker.

2.2.1.3 How to use the component

If a service wants to register its own Topics to the DIS-Broker, it just needs to invoke the
registerTopics() and unregisterTopics () as explained in the previous section.

Otherwise, services that want to publish their resource properties using the DIS-IP must
follow these steps:

WSDL file modifications

In the WSDL, a service needs to add the following namespace mapping:

xmins:diligent="http://diligentproject.org/namespac es/common/provider/DILI
GENTProvider"

and import DiligentProvider.wsdl from the standard Java WS Core schema
location:

<wsdl:import

namespace= http://diligentproject.org/namespaces/common/provid er/DILIGENTPr
ovider

location="../../common/provider/DILIGENTProvider/Di ligentProvider.wsdl"/>

The portType must be extended with the following portTypes in the WSDL:
e GetResourceProperty (supplied by Java WS Core)

+ GetMultipleResourceProperties (supplied by Java WS Core)

* QueryResourceProperties (supplied by Java WS Core)

» DiligentProvider

Example:
<portType name="YourServicePortType"
wsdlpp:extends="wsrpw:GetResourceProperty

wsrpw:GetMultipleResourceProperties

wsrpw:QueryResourceProperties

diligent:DiligentProvider">

-]

Deployment file modifications

In the service deployment descriptor, the following Java WS Core-supplied operation
providers for the previous portTypes have to be declared for each <service> element and
for those services that aim at exposing their WS-ResourceProperties in the DIS:
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« GetRPProvider,
« GetMRPProvider,
¢ QueryRPProvider

« org.diligentproject.common.provider.DILIGENTProvider

Example:

<parameter name="providers"

value="org.diligentproject.common.provider.DILIGENT Provider
GetRPProvider GetMRPProvider QueryRPProvider'/>

Service code

The following packages have to be imported in order to access the DIS-IP functionality:
import org.diligentproject.common.provider.*;

import org.diligentproject.informationservice.disip i

Moreover, the DILIGENTPropertySet ~ must to be used to create a collection of resource

properties contained in a resource instead of the SimpleResourcePropertySet supplied
with Java WS Core.

Finally, the service can use the operations described in Section 2.2.1.2 to publish its WS-
Resource Properties.

Example:

import org.diligentproject.common.provider.*;

import org.diligentproject.informationservice.disip .impl.DISIP;
public class MyResource implements PersistentResou rce {

private ResourcePropertySet propSet;

public myResource() {

/I create the DILIGENTProperty set (see the DILIG ENTProvider
documentation)

this.propSet = new
DILIGENTPropertySet(ResourceQNames.RESOURCE_PROPERT IES);

String uri = ServiceHost.getBaseURL().toString() + "...my service
name...";

ResourceKey key = new SimpleResourceKey(new QName ("...my
service namespace...","..myKey..."), this.getID());

EndpointReferenceType epr =
AddressingUtils.createEndpointReference(uri, key);

/Ireads registration.xml into String...

String registrationFile = ....

/Iregister the RPs as aggregator source

DISIP.registerPullMode(epr, registrationFile, thi s.propSet);

public void load(ResourceKey key) {
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String uri = ServiceHost.getBaseURL().toString() +".my
service name...";

EndpointReferenceType epr =
AddressingUtils.createEndpointReference(uri, key);

/Ireads registration.xml into String...
String registrationFile = ....
/Iregister the RPs as aggregator source
DISIP.registerPullMode(epr, registrationFi le, this.propSet);

}
ANT Build File modifications

If Ant is used as build tool, the following lines have to be added to the standard build file, in
order to copy the DiligentProvider.wsdl inside the target build directory before compiling the
component:

<!I-- Sets up the build directory structure -->
<target name="init">
<copy toDir="${schema.dest}">
<fileset dir="${schema.src}" casesensitive="yes">
<include name="wsrf/**/*" [>
<include name="ws/**/*" >
<l--add this line-->
<include name="diligentproject/common/**/*"/>

2.2.1.4 Implementation Details

The DIS-IP is implemented as a Java static library and the only entry point to its
functionality is the DISIP class. The component maintains a state composed by the set of
active Aggregator Source registrations in a particular moment on the DHN. The
Registration class models the concept of “active registration”.

To perform its specific tasks, the DISIP communicates with:
e the DIS-Broker, via the DISBroker class
» the local Aggregator Framework, via the ServiceGroupRegistrationClient class

Figure 4 shows the UML Class Diagram including the most meaningful classes of the DIS-IP
implementation and their relationships.
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Figure 4. DIS-IP: Global class diagram

2.2.1.4.1 Classes

Each of the classes presented belongs to the package:
org.diligentproject.informationservice.disip.impl

DISIP

DisiP

+remove(arg0 : EndpointReferenceType) : void

+remove(arg0 : EndpointReferenceType, argl : java.lang.String) : void

+removeProfile(arg0 : EndpointReferenceType, argl . java.lang.String, arg2 . java.lang.String) . void

+registerPullModefarg0 : EndpointReferenceType, argl : java.lang.String, arg2 : org.diligentproject.commoan.provider.DILIGENT PropertySet) : void
+registerPulMode(arg0 : EndpointReferenceType, argl : java.lang.String, arg2 : org.diligentproject.common.provider. DILIGENT PropertySet, arg3 : java.lang.String) : void
+registerPushMode(arg0 ; EndpointReferenceType, argl : java.lang.String, arg2 : org.diligentproject.common.provider. DILICENT PropertySet) : void
+registerPushMode(arg0 ; EndpointReferenceType, argl : java.lang.String, arg2 : org.diligentproject.common.provider. DILICENT PropertySet, arg3 : java.lang.String) : void
+registerToBroker(arg0 : EndpointReferenceType, argl : java.util.ArrayList) : void

+unregisterToBroker(arg0 : EndpointReferenceType, argl : java.util.Arraylist) : void

+registerPushModeProfile(arg0 : EndpointReferenceType, argl : java.lang.String, arg2 : Java.lang.String) : void

+registerPullModeProfiletarg0 : EndpointReferenceType, argl : java.lang.String, arg2 : java.lang.String) : void

Figure 5. DIS-IP: DISIP class

This is the public interface of the component. All the public methods of this class are static;
they have already been described in Section 2.2.1.2, since they are the operations that the
DIS-IP exposes to its clients.
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Registration

Registration
+Registration{arg0 ; EndpointReferenceType, argl ; RegMode)
+Registration(arg0 : EndpointReferenceType, argl : RegMode, arg? : java.lang.String)
+gethame() : java.lang.string
+getState() : RegState
+setState(arg0 @ RegState) : void
+getSourceEPR() : EndpointReferenceType
+getActiveTimers( ; java.util.List
+setactiveTimers(argd « java.util.List) @ void

Figure 6. DIS-IP: Registration class

A Registration object represents an active registration of a group of resource properties to
one or more remote DIS-IC instances. At Aggregator Framework level, for each of them, a
Resource on the Aggregator Sink side is created with a WS-ResourcelLifetime. In this case,
the remote Aggregator Framework (hosted on the same DHN where the DIS-IC resides)
acts as a WS-ServiceGroup, in the meaning specified in [19].

For each Registration, a timer list is created and maintained (setActiveTimers() and
getActiveTimers() methods); when the timers expire, the registration is renewed on
the remote Aggregator Framework.

RegMode, RegState, RegKey

These internal helper classes are used in the management of the state of the DIS-IP. They
model the modality (push/pull) of a Registration, the state, and the unique key used to
retrieve them from the state.

DISBroker

DISBroker
+registerTopics(arg0 : EndpointReferenceType, argl : EndpointReferenceType, arg2 : java.util.ArrayList) : void
+unregisterTopics(arg0 : EndpointReferenceType, argl : EndpointReferenceType, arg2 . java.util.ArrayList) : void

Figure 7. DIS-IP: DISBroker class

This interface creates an abstraction of the DIS-Broker stub classes in order to invoke the
registerTopic and unregisterTopic operations exposed by the DIS-Broker (see
Section 2.2.7.3).

ServiceGroupRegistrationClient

The Aggregator Framework supplies this class; it is a client library to manage registrations
to WS-ServiceGroups.

Using this library, after a registration request, the DIS-IP creates a ServiceGroupEntry in the
appropriate WS-ServiceGroup(s), i.e. where the DIS-IC(s) is (are) hosted. It will then
periodically attempt WS-ResourceLifetime lifetime extension on the ServiceGroupEntry. If
the DIS-IP detects that the ServiceGroupEntry is no longer available, it will create a new
one.

2.2.1.4.2 Dependencies

The DIS-IP requires the following components to be present on the same DHN:
» DIS-Broker stubs classes

» DILIGENTProvider

* Node Access Library
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« Aggregator Framework
In each DL or VO, it requires:

« one DIS-IC instance, at least
e one DIS-Broker instance, at least.

2.2.1.4.3 Configuration

At registration time, a DIS-IP client has to pass an XML string including the configuration
parameters of the new Registration. For the Pull Mode, the general syntax of the
configuration file is the following:

<l-- Example of Registration file to use in Pull Mo de registrations-->

<ServiceGroupRegistrationParameters

xmlins:sgc="http://mds.globus.org/servicegroup/cl ient"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-inst ance"
xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/03 /addressing"
xmlns:agg="http://mds.globus.org/aggregator/type s"
xmins="http://mds.globus.org/servicegroup/client ">
<l-- Specifies that the registration will be ren ewed every X
seconds leave the value empty if you want a n endless registration

(deprecated behavior)-->
<RefreshintervalSecs>X</RefreshintervalSecs>

<!l-- <Content> specifies registration specific i nformation -->
<Content xsi:type="agg:AggregatorContent"
xmlns:agg="http://mds.globus.org/aggregator/t ypes">

<agg:AggregatorConfig>
<agg:GetMultipleResourcePropertiesPollType

xmins:service="http://diligentproject.org/namespac es/service/compone
nt/instance”
xmins:provider="http://diligentproject.org/namespa ces/common/provide
r/DILIGENTProvider">
<agg:PollintervalMillis><!-- 60000 --> </agg: PollintervalMillis>
<agg:ResourcePropertyNames> service:Pro pl

</agg:ResourcePropertyNames>
<agg:ResourcePropertyNames> service:Prop2
</agg:ResourcePropertyNames>

<l-- DILIGENT Provider RPs-->
<agg:ResourcePropertyNames> provider:Runni nglnstancelD
</agg:ResourcePropertyNames>

<agg:ResourcePropertyNames> provider:ServicelD
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</agg:ResourcePropertyNames>
<agg:ResourcePropertyNames> provider:Servi ceName

</agg:ResourcePropertyNames>

<agg:ResourcePropertyNames> provider:Servi ceClass
</agg:ResourcePropertyNames>

<agg:ResourcePropertyNames> provider:VONam e
</agg:ResourcePropertyNames>

<agg:ResourcePropertyNames> provider:Dilig entType

</agg:ResourcePropertyNames>
<agg:ResourcePropertyNames> provider:DHNID
</agg:ResourcePropertyNames>
</agg:GetMultipleResourcePropertiesPollType>
</agg:AggregatorConfig>
<agg:AggregatorData/>
</Content>
</ServiceGroupRegistrationParameters>

As shown, in addition to the service-specific resource properties, also the DILIGENT RPs
(see Section 2.2.3) have to be explicitly registered.

The registration includes two important timings:

RefreshintervalSecs - The refresh interval of the registration, in seconds. The DIS-IP will
attempt to refresh the registration according to this interval, by default incrementing the
termination time of the registration by 2 times this interval for every successful refresh. If at
any point the termination time for the registration expires the registration will be subject to
removal within a maximum of 5 minutes.

PollIntervalMillis - The poll refresh period in milliseconds. The DIS-IC comes to poll the
registered resource properties with this polling interval.

2.2.1.5 Known Bugs and Limitations
The Push Mode will be supported in the Beta release.

2.2.2 DIS-IC

The DILIGENT Information Collector (DIS-IC) is the DILIGENT service in charge to collect
WS-ResourceProperties (including the Resource Profiles from the DIS-Registry) registered
via the DIS-IP and to make them available to be queried by the DIS-HLSClient.

It is implemented as an aggregator service, able to create Aggregator Sinks that query
remote Aggregator Sources (in particular QueryAggregatorSources, as those created by the
DIS-IP) to harvest resource properties. Then, the collected information is stored in an
embedded instance of an eXist XML database”. This allows to persist the information as well
as to build on top of eXist query APIs, the DIS-IC query interface, based on the XQuery
query language®.

5 eXist native XML database: http://exist.sourceforge.net/
® XQuery 1.0: http://www.w3.0rg/TR/xquery/

DL Creation & Management services detailed design report Page 35 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

From an architectural point of view, four WSRF Services (DISICRegistrationService,
DISICRegistrationServiceEntry, DISICFactoryService and DISICService) which globally
implement the Aggregator Sink functionalities (including those related to the storage,
indexing, and management of resource information) compose the DIS-IC. The DISICService
also exposes the public interface to query and/or delete the stored information.

XML database organization

The eXist database supports the XML:DB Initiative API” and therefore the information is
organized in Collections as requested by this Initiative.

The following hierarchy of Collections is automatically created at the first start up by the
DIS-IC:
db (root collection)
I
|-Properties
|
|-Profiles
I
|-Runninglnstance
|-DHN
|-Service
|-ExternalRunninglnstance
|-CS
|-CSlInstance
|-Collection
|-gLiteResource

Document structure

In a XML database, usually, there is no need to fix a particular schema for documents to
store. However, in the DIS-IC case, a set of “metadata elements” are added to the resource
properties documents harvested from the Aggregator Sources to better characterize and
manage such information.

The following document structure has been adopted:

<Document>

<ID>internal document identifier</ID>

<Source>EPR of the RI that publishes this document </Source>
<EntryKey>Entry key of the ServiceGroupEntry</Entr yKey>
<GroupKey>Group key of the ServiceGroupEntry</Grou pKey>

<TerminationTime>expiration date from the epoch
</TerminationTime>

<TerminationTimeHuman>human readable version
</TerminationTimeHuman>

<LastUpdateMs>last update time from the epoch</Las tUpdateMs>
<LastUpdateHuman>human readable version</LastUpdat eHuman>

7 XML:DB Initiative: API - http://xmldb-org.sourceforge.net/xapi/index.html
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+
DILIGENT PROVIDER properties
</Data>

</Document>
XQuery

The above information, i.e. the organization of Collections and the structure of the
documents stored, are the basic knowledge needed to create queries in the XQuery
language able to retrieve information from the DIS-IC. The most common queries are
provided by the DIS-HLSClient — thus DILIGENT services can query the DIS-IC using the
methods exposed by this library (see Section 2.2.5.1) without dealing with the XQuery
language.

However, these methods do not cover all the needs. Therefore, it is always possible to
directly send an XQuery query to the eXist database instance embedded in the DIS-IC using
the queryDISIC()  operation of the DIS-HLSClient (see Section 2.2.5).

2.2.2.1 Profile

The DIS-IC service profile is reported in Appendix A.1. It includes the following packages:

» DIS-IC (WSRFService)

» DIS-IP (Library)

» DIS-HLSClient (Library)

« DILIGENTProvider (Library)

» Aggregator Framework (software)

2.2.2.2 Managed Resources

Each time a ServiceGroupEntry is created after a DIS-IP registration, the underlying
Aggregator Framework invokes the DISICFactoryService in order to create a new
DISICResource resource.

The DISICResource extends the AggregatorServiceGroupResource and when the state of
the linked ServiceGroupEntry changes, the deliver () method is invoked and the new
state is passed as parameter. The Entry is analyzed and the values of the new resource
properties included in the state are extracted and stored in the appropriate Collection of the
database instance.

2.2.2.3 Operations

executeXQuery

public String executeXQuery(String xquery) throws BaseFaultType

This operation executes the given XQuery on the embedded database instance of eXist.

The result set of the query is returned in the following format:
<Resultset>
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<Record> .... </Record>
<Record> .... </Record>
</Resultset>

where the are the content identified by the expression specified in the return
statement of the given XQuery. A query takes into account the Collections hierarchy and the
Document structure explained in the previous sections.

Examples:

- the following query retrieves all the Service profiles whose class is 'CSD'":

for $doc in

collection("/db/Profiles/Service")//[Document/Data/c hild::*[local-
name()="Profile')//DILIGENTResource/Profile where $d oc/Classl/text() eq

'CSD' return $doc

- the following query retrieves all the resource properties documents published by the all
the WS-Resource of the service

http://dili02.0sl.fast.no:8080/wsrf/services/org/diligent/BatchUpdaterService:

for $r in (collection("/db/Properties"))//Document/ Source where $ritext()
eq
'http://dili02.0sl.fast.n0:8080/wsrf/services/org/d iligent/BatchUpdaterSer

vice' return $r/ancestor::Document/Data

deleteProfile

public boolean deleteProfile(DeleteProfileParams params) throws BaseFaultType

This operation removes a Profile document from the XML database given its DILIGENT
Resource ID and the resource type (DHN, RunningInstance, etc.).

Example:

DISICServiceLocator locator = new DISICServiceLocat or();

URL dis_ic_url = new URL(uri);

DISICPortType dis_ic = locator.getDISICServicePortT ype(dis_ic_url);
DeleteProfileParams prof = new DeleteProfileParams( );

prof.setDILIGENTResourcelD(“DHNID");
prof.setProfileType(“DHN");
dis_ic.deleteProfile(prof);

The Profile removal may be performed only by the DIS-Registry. In the Beta release the
access to this operation will be ruled by Authorization mechanisms.

deleteResource

public boolean deleteResource(String id) throws BaseFaultType

This operation removes a resource properties document from the XML database given its
ID. The ID is the Key of the ServiceGroupEntry connected to the Aggregator Source that
published the document.

deleteAllRPs

public void deleteAllRPs() throws BaseFaultType

This operation deletes the Collection “/db/Properties” from the XML database. In the Beta
release, the access to this operation will be ruled by Authorization mechanisms.
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dispose

public void dispose() throws BaseFaultType

This operation disposes the DISIC service by shutting down the connections and stopping
the threads in a safe mode. In the Beta release, the access to this operation will be ruled by
Authorization mechanisms.

initialize

public void initialize() throws BaseFaultType

This operation initializes the DIS-IC by opening the appropriate pool of connections to the
XML database and starting the threads for administrative and periodic tasks. In the Beta
release, the access to this operation will be ruled by Authorization mechanisms.

2.2.2.4 How to use the component

The DIS-IC should not be directly used by other services. The publishing phase is managed
by the DIS-IP, while the query operations are managed by the DIS-HLSClient.

2.2.2.5 Implementation Details

The DIS-IC is composed by a set of WSRF services running in the Java WS Core container.
The framework specifies what is needed to implement an Aggregator Sink connected with
the local Aggregator Framework drives the DIS-IC software architecture.

Figure 8 reports the global class diagram of the DIS-IC component:

« the org.diligentproject.informationservice.disic.impl package groups the classes that
implement the Aggregator Sink functionality

« the storage package groups the classes that interact with the XML database instance

« the core package includes the classes that allow to initialize and shutdown the DIS-IC in
safe mode and maintain the global service state

org.diligentproject.informationservice .disic.impl

] org.globus mds.aggregator.impl.*

DEICEntryHome ';________>‘ DEICResource L
f
'
'

storage

'
'
'
'
'
DE ICHome
+query_m anager DIS ICFactoryService

DBSweeper

DI ICAggregatorRemoveCallback. ‘

core

’T
_

DE ICService
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Figure 8. DIS-IC: Global class diagram

2.2.25.1 Classes

DISICResource
<<interface>> AggregatorService iroupResource
AggregatorSnk
Ji
|
|
|
I
D5 ICResource

+DISICResource()

+setResourcekey(k : org.globus wsif. Resource Key) : void
+getResourcekey() . Resource Key
+setTerminationTime(time : Calendar) ; void
+getTerminationTime( : Calendar

+getCurrentTim ef) : Calendar

+getTopiclist() : TopicList

+deliver{messageObj : AryCortert Type, entry © AggregatorserviceGroupEntry Re source) : void
+initialize{param eters . Object) : void

+setSource(source @ AggregatorSource) : void
+getSource) - AggregatorSource

+term inate) : void

+removel) ; void

Figure 9. DIS-IC: DISICResource class

This class implements an aggregating in-memory service group resource. For every
registered Aggregator Source, the Aggregator Framework creates one connected
DISICResource object (acting as an Aggregator Sink for that source). The interface
implemented by such objects is invocated each time new data are harvested by the
connected service group resource.

DISICService

D5 ICService
+RP_SET : javax.xmlnamespace. QMame = new QMam e{'http: //diligentproject. org/nam espaces/informationservice/ disic/DISICService","DISICRP")
+executeXQuery (xquery : String) @ String
+deleteProfile{param s : org.diligentproject.informationservice.disic.stubs.DeleteProfileParams) : boolean
+deleteResource(id : String) : boolean
+deleteAlRPs(  vaid
+dispose( : void
+initialize : void

Figure 10. DIS-IC: DISICService class

This is the service class of the DISICService. It exposes the public interface of the DIS-IC.
All the methods of this class are described in Section 2.2.2.3.
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DISICAggregatorRemoveCallback

AgaregatorServiceGroupEntryRemoved Calback

D5 ICAggregator Remove Callback

+DISICAggregatorfemoveCallback)
+remaovelentry : org.globus. mds.aggregator.im pl.AggregatorServiceCroupEnt ryResource) © void

Figure 11. DIS-IC: DISICAggregatorRemoveCallback class

Whenever a AggregatorServiceGroupEntryResource is removed, the corresponding
remove() method of this class is invoked passing the instance of the resource that has to
be removed as parameter. Then, the related resource properties document in the XML
database is removed since its AggregatorSource is no longer available.

XMLStorageManager

XMLStorage Manager

+xML5torageM anager))

+initialize() : void

+shutdown( : boolean

+loadPropertiesCollection : Collection

+loadProfile Collectioni{collectionMame : 5tring) : Collection
+loadAllProfilesCollectiond : Collection

+loadAll Collections( . Callection

+storeResourcelres : DISPersistentResource) : boolean
+retrieveResourceFromIDi{resourcelD : String) : DISPersistentResource
+executeXPat hQuery(xpathguery : String) © DISPersistentResource
+executexXQueryiguery © XQuery) . ResourceSet

+retrieveAndD eleteResourceFromIDiresourcelD : String) : void
+retrieveAndD eleteProfileFrom ID{profilel D : 5tring, profileType © String) : void
+printResourcesiDs) : void

+deleteAllPropertie s : void

Figure 12. DIS-IC: XMLStorageManager class

This class creates an abstraction layer on the underlying eXist instance. All the operations
performed on the XML database are accessible through the XMLStorageManager.
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DISPersistentResource

D5 PersistentRes ource
+DI5PersistentResourced
+DI5PersistentResource{resource : XMLResource)
+setData(data : String) : void
+setDatalf ; java.io File) : void
+getDatad : Sthing
+getOriginalxMLRe source() . *MLResource
+getlD{ : String
+getCroupkeyd : String
+set Croupkeyigroupkey : String) : void
+getEntrykey( : String
+set Entry Key e ntryKey © String) : void
+setSource(source : Strng) : void
+getSourced) . String
+setSourcek eyikey : 5tring) : void
+getiourcekey . String
+set CompleteSourcek ey (completekey ; 5tring) : void
+getCompleteSourcekey( : String
+setTypeltype : String) : void
+getTyped : String
+updateDatalnew_data : String) : void
+toXML) © String
+toStingd ;o String
+getProfileType( : 5tring
+getTerminationTime) : Calendar
+setTerminationTimedterm inationTime : Calendar) : void

Figure 13. DIS-IC: DISPersistentResource class

This class models the resources to store in the XML database. Starting from the information
provided with the set* methods, it creates a document compliant with the structure
presented in Section 2.2.2.

DISIC

DISIC
+storage_manager : XMLStorageManager
+query_manager : *ML5torageManager
+sweeperT : Thread
+initializeDI SIS0 @ void
-initializeStorageManagen : void
-initializeQueryManagen]) : void
+disposeDISICH : void
+prntEnvi : void

Figure 14. DIS-IC: DISIC class

This class performs the basic initialization of the completely DIS-IC set of services. The
initializeDISIC() method is invoked at DISICFactoryService service start up; it opens
the connections with the embedded eXist instance and starts the Sweeper thread (it
periodically performs a cleanup of outdated resource properties documents). The
disposeDISIC () is invoked at DISICFactoryService service shutdown.

2.2.2.5.2 Stubs

Figure 15 depicts the main classes of the DIS-IC stubs involved in the interaction with DIS-
IC from the client point of view. All of them are part of the package:

org.diligentproject.informationservice.disic.stubs. *
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org.diligentproject.informationservice.disic.stubs.*

DeleteProfileParans

N

l

|

l

]
<<interface>> <<interface>> <<interface>>
DISICServiceAddressing | - - - - - - — - — - =] DBICPortType |- -----------— DB ICService

JAY N JAY

DB |CSEI'ViICE Locator

DB ICServiceAddres singlocator

Figure 15. DIS-IC stubs class diagram

These classes should not be directly used by the services that aim at interacting with the
DIS-IC, since an API to feed data is provided by the DIS-IP and the query interface is
mediated by the DIS-HLSClient.

DISICPortType

<<inerface>>

DSICPortType
+setTerminationTime(setTerminationTim eRequest : org.oasis.wsrflifetime.SetTerminationTime) : org.oasis.wsrf.lifetime.SetTerm inationTimeResponse
+destroyidestroyRequest @ org. oasis.wsr.lifetim e.Destroy) @ org. oasis.wsi. lifetim e.DestroyRe sponse
+subscribe(subscribeRequest : org.oasis.wsh. Subscribe) : org.oasis.wsn.SubscribeResponse
+getCurrentMessageiget CurrentM essageRequest : org.oasiswsn.CetCurrentMessage) : org.oasis.wsn.Cet CurrentM essageResponse
+executexXQuery(param eters : java.lang.String) : java. lang.String
+deleteResourcefparameters ; java. lang.5tring) : boolean
+deleteProfile(param eters : DeleteProfileParams) : boolean
+deleteAlIRPs() © void
+dispose) : void
+initialize : void

Figure 16. DIS-IC: DISICPortType class

This is the portType class that allows to invoke the DIS-IC operations described in Section
2.2.2.3. The way to access the operations is the same of any other portType class.

Example:
DISICServiceLocator locator = new DISICServiceLocat or();
DISICPortType dis_ic = locator.getDISICServicePortT ype(dis_ic_url);

dis_ic.executeQuery(<xquery>);
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DeleteProfileParams

Delete ProfileParams

+DeleteProfile Param s()

+DeleteProfile Param s(DILIGENTResourcelD : java.lang.5tring, profileType : java.lang.5tring)

+getDILIGENTResourcelD{ : java.lang String

+setDILICEMTResource ID(DILICEMTResourcelD : java.lang.5tring) : void

+getProfileType() : java.lang.5tring

+setProfileTypeiprofile Type : javalang. String) : void

+equals(obj : java.lang. Object) : boolean

+hashCodel : int

+oetTypeDescd @ org.apache. axis description. TypeDesc

+getSeralizerimechType : java.lang.String, _javaType : java.lang.Class, _xm [Type : javax.xml.namespace.QMName) : org.apache.axis.encoding.Seralizer
+getDeserdalizerimechType : java.lang. String, _javaType : java.lang. Class, _xmIType : javax.xml.namespace.QMName) : org.apache.axis.encoding.Deseriali...

Figure 17. DIS-IC: DeleteProfileParams

Instances of this class are used to pass the parameters to the deleteProfile() method
of the DISICPortType class. The two parameters are the resource ID and the type (DHN,
Service, etc.) of the profile to delete. The setProfileType() and

setDILIGENTResourcelD() methods have to be used to set them.

2.2.2.5.3 Dependencies

The DIS-IC components depend on the Aggregator Framework and on the eXist XML
database. The former is automatically deployed together with the other packages forming
the DIS-IC, while the latter has to be installed manually and is a DHN requirement for the
Alpha release. The Beta release will also automatically deploy the eXist database on the
DHN as a preliminary operation before the deployment of any DIS-IC component.

2.2.2.6 Known Bugs and Limitations

The distributed deployed model of DIS-ICs and replica synchronization will be supported in
the Beta release.

2.2.3 DILIGENTProvider

An operation provider is a mechanism to plug new operations and resource properties into
services; its main purpose it to avoid having to duplicate code in each service. A service just
needs to extend its portType and declare the provider in the service deployment descriptor.

The Alpha release of the DILIGENTProvider adds the following resource properties (named
DILIGENT RPs):

»  RunninginstancelD. the DILIGENT Resource ID of the RunningInstance

» ServicelD. the DILIGENT Resource ID of the service from which the RunningInstance
was generated

s ServiceName: the name of the service (e.g. LookupService or DIS-Registry)
e ServiceClass: the class of the service (e.g. Index, InformationSystem)

 DHNID. the DILIGENT Resource ID of the DHN that is currently hosting the
RunningInstance

* VOName: the VO (s) the RunningInstance belongs to

« DiligentType: what the resource properties document contains (Profile or Properties)

Their goal is to add information to the other RPs published by the service. In this way, it is
possible to send queries like “give me all the properties published by the RunningInstance of
Service X of Class Y” to the DIS-IC. When a service uses the DILIGENTProvider, these
properties become part of the resource properties documents published via the DIS-IP. The
last thing to take into account is that the DILIGENT RPs are declared in the namespace:
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http://diligentproject.org/namespaces/common/provid er/DILIGENTProvider

2.2.3.1 Profile

The DILIGENTProvider is distributed as part of the DIS-IC component. See Section 2.2.2.1
for the profile that includes the DILIGENTProvider description.

2.2.3.2 Operations

The ALPHA version of the DILIGENTProvider only adds resource properties.

2.2.3.3 How to use the component

The provider is mainly used in conjunction with the DIS-IP to add the DILIGENT RPs at
registration time.

Firstly, the DILIGENTProvider has to be included in the WSDL (as a portType extension) and
declared in the WSDD file as described in Section 2.2.1.3.

Then, a DILIGENTPropertySet object must be created to collect the resource properties of a
resource instead of the usual PropertySets created with the Java WS Core-supplied classes
(see the example reported in Section 2.2.1.3).

Finally, the DILIGENT RPs have to be added to the list of service specific resource properties
declared in the registration file provided to the DIS-IP (see Section 2.2.1), as reported in the
template file in Section 2.2.1.4.3.

2.2.3.4 Implementation details

The DILIGENTProvider is composed by three classes, as depicted in Figure 18, and by a
WSDL file to import in the service's WSDL.

]

org.diligentproject.common.provider

DILIGENTProvider Constants

N

org.globus.wsrf.impl

i

DILIG EN TPropertySet Simple Resource PropertySet

DILIGEN TProvider

Figure 18. DILIGENTProvider: Global class diagram
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DILIGENTPropertySet

DILIG EN TPropertySet
#FrunninglnstancelDRP: org. globus wsrf ResourceProperty
#FzervicelDRP : org.globus. wsrf.Resource Property
#chnlDRP : org.globus.wsif. ResourceProperty
#serviceNameRP : org.globus.wsrf.ResourceProperty
#serviceClassRP: org.globus wsif. ResourceProperty Simple Resource Fropertyset

#FvoMameRP : org.globus. wsif. ResourceProperty —[}

#cliligentTypeRP : org.globus.wsrf.ResourceProperty

+DILICEMTPropertySet(arg0 ; javax. xml. namespace QMam e)
+getRunninglnstance D © java.lang.5tring
+setRunninglnstancelD arg0 : java. lang.5tring) : void
+getServicelD( : java. lang.5tring

+setServicelD{arg0 ; java.lang.string) : void
+getDHNID () : java.lang.5tring

+set DHMID(argD : java.lang. String) : void
+setServiceMamedargd : java.lang String) : void
+getserviceMamed : java.lang.string
+setServiceClass(arg0 : java.lang.5tring) : void
+getServiceClass() : java.lang.String
+setWVOMName(argl : java.lang.String) : void
+getvOMame( : javalang. String
+setDiligentTypelargd : java.lang. String) : void
+getDiligent Type() : java.lang.5tring

Figure 19. DILIGENTProvider: DiligentPropertySet class

This custom PropertySet class extends the SimpleResourcePropertySet class supplied by
Java WS Core. The class provides the getter and setter methods for the DILIGENT RPs.

DILIGENTProviderConstants

DILIG EN TProv ider Constants
+N5 - java.lang.String ="http:/ fdiligentproje ct.org/namespaces/comm on/provider/DILICENTProvider”
+RESOURCE_PROPERTIES : javax.xml.namespace . OMame
+RP_RID : javax.xml.nam espace.JNam e
+RP_SERVICEID : javax.xml.namespace.QName
+RP_DHNMID : javax.xml.namespace OMame
+RP_SERVICEMAME : javax.xml namespace. OMame
+RP_SERVICECLASS : javax. xml. namespace. OMam e
+RP_WVOMAME : javax.xml.namespace. Qhame
+RP_DILICENTTYPE : javax.xml.namespace. QMame

Figure 20. DILIGENTProvider: DILIGENTProviderConstants class

The class groups the definitions of the WS-ResourceProperties added by the
DILIGENTProvider.

DILIGENTProvider

DILIG EN TProvider

Figure 21. DILIGENTProvider: DILIGENTProvider class
This class has no special methods. It just instantiates the DILIGENTProvider.

2.2.3.4.2 Dependencies
None
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2.2.4 DIS-R-GMACIlient

This service represents the DIS-R-GMACIlient and the gLiteInfoProvider classes reported in
the Logical view of the component introduced in D1.2.2. It is in charge to harvest resources
information from the gLite R-GMA Server it has been configured to interact with. This
information is related to grid resources (CEs, SEs, I/O Servers, etc.) belonging to each gLite
based grid infrastructure the DILIGENT system is interacting with. Then, the gathered
information is manipulated in order to be compliant with the schema adopted in DILIGENT
and published as gLite Resource using the DIS-Registry (static information based on Glue
schema specification v1.2) or as WS-Resource Properties on the local DIS-IP where the DIS-
R-GMACIient is deployed via the Aggregator Framework support (see DIS-R-GMA-Client
class diagram in Figure 22).

Figure 22. DIS-R-GMAClient: global class diagram

2.2.4.1 Profile

The DIS-R-GMAClient service profile is reported in Appendix A.2. In addition, the DIS-R-
GMAClient registers the gLite Resource profiles filled with the information gathered from the
R-GMA Server.

We distinguished four types of gLite Resource (and four types of glLiteResource Profiles):
» Service;

« Computing Element:
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e Storage Element;
+ Site;

Such profiles are compliant with the GLUE Schema 1.2 specification [2] (reported in 3.1).
The profiles reported respectively in Appendix A.5, A.6, A.7 A.8.

2.2.4.2 Managed Resources

The service adopts the factory pattern [20]. The DISRGMAClientFactoryService is
responsible for the creation of three types of WS-Resources:

+ DISRGMAClientService, that exposes WS-Resource Properties containing status
information for gLite Services;

» DISRGMACIientSE, that exposes WS-Resource Properties containing status information
for gLite Storage Elements;

» DISRGMACIientCE, that exposes WS-Resource Properties containing status information
for glLite Computing Elements;

In particular, DISRGMAClIientService WS-Resources contain these WS-Resource Properties:
» UniquelD: the gLite UniquelD of the Service;
« Status: a string representing the Service status;

« Status Info: other Status information;
DISRGMACIientSE WS-Resources contains these WS-Resource Properties:

e UniquelD;
» UsedSpace ;
e AvailableSpace ;

» SizeFree;
DISRGMAClientCE WS-Resources contains these WS-Resource Properties :

« UniquelD;

* RunningJlobs;

« WaitingJobs;

« Totallobs;

e EstimatedResponseTime;
» WorstResponseTime;

» FreelobsSlot;

« MaxWallClockTime;

* MaxCPUTime;

» MaxTotallobs;

* MaxRunningJobs;
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» AssignedJobSlots;
» Priority;

2.2.4.3 Operations
The only public operation implemented by the DISRGMAClientFactoryService is:

createResource

CreateResourceResponse createResource(String type)
It allows creating WS-Resources of type DISRGMAClientService/CE/SE.
Parameters:

« String type: the type of the resource to create (CE, SE or Service)

Return: a CreateResourceResponse object that contains the EPR of the new WS-Resource
created.

The standard GT4 providers provide all the operations offered by the
DISRGMAClIientService, DISRGMACIlientSE and DISRGMACIientCE services:

» SetResourceProperty;

+ GetResourceProperty.
2.2.4.4 Implementation Details

2.2.4.4.1 Classes

Every class includes an instance of org.apache.commons.logging.Log used by the
log4j logging mechanism [4]. All the classes presented in the follow belong to the package
org.diligentproject.informationservice.disrgmaclien t.impl

DISRGMACIlientFactoryService

This class (Figure 23) implements the creation of WS-Resources of type
DISRGMACIlientService/SE/CE. It also instantiates the gLiteInfoProvider thread that is
responsible for gathering information from the gLite R-GMA Server.

DISRG MAClientFactorys envice
-aseURL : java.net.URL
-factorylURI : java.lang.String
-factoryRegUR] : java.lang.String
-logger : org.apache.commonslogging Log
-registrationUrl : java.lang.String
-rand : java.util Random
-haseDir : javalang String
+DISRGMAClientF acoryService!)
+createR esource(argd : javalang . String): CresteResourceResponss

Figure 23. DIS-R-GMAClient : DISRGMAClientFactoryService class diagram

DISRGMACIlientService

This class models the concept of a glLite service.
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DISEGMAClientService
-logger: org.apache.commonslogging Log

-getResource(): gliteServiceResource

Figure 24. DIS-R-GMAClient: DISRGMAClientService class diagram

DISRGMACIlientSE

This class models the concept of a glite StorageElement.

DISRGMAClientSE
-logger: org.apache.commonslogging Log

-getResource(): gliteSEResource

Figure 25. DIS-R-GMAClient: DISRGMACLlientSE class diagram

DISRGMACIlientCE

This class (see Figure 24) models the concept of a gLite Computing Element.

DISRGMACIlientCE
-logger : org.apache. commonslogging Log

-getResource(): gliteCEResource

Figure 26. DIS-R-GMAClient: DISRGMACLlientCE class diagram

gLiteInfoProvider

This class (Figure 27) implements a thread acting as a “client” of the service. The tasks it
performs are:

» contacting gLite R-GMA server using R-GMA client API and retrieving tuples belonging to
GLUEService table;

e creating for every glLite service, SE and CE the corresponding
DISRGMACIientService/CE/SE WS-Resource;

« invoking the appropriate DIS-Registry operations to register glLite Resource profiles.

e maintaining persistent information about gLiteResources locally (EPR of the resource).
Thus, it can periodically update information about the Resources or add some Resources
that were not on the R-GMA Server before. This is also important when some gLite
Services/Ses/CEs disappear from the R-GMA server: the corresponding WS-Resource is
automatically destroyed.
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glLitelnfoP rovider

EPR_FILENAME . javalang.String = "epr fxd"

factory_URI : java.net URL

resultServiceState : org.glte.rgm a ResultSet

resultServiceProfile : org.glite rgma ResutS et

result : org.glite.rgma ResultSet

factoryString : javalang.String

service ; java.util. StingT okenizer

input : java.util.StingT ok enizer

in: java.io BufferedReader

bffriter : java.io BufferecWriter

Ht: java.util Hashtakle

htP rofile : java.util Hashtable

htDiligent!D : java.util Hashtable

file_input : javalang Sting

endpoirt_ingtance ; org.apache axsmessage addressing EndpointR eferenceT ype

doc : org.wic.dom Document

root : org.w3c.com Element

parser : javax.xml parsers. DocumentBuilder

dbf: javaxxmlparsers DocumentBuilderFactory

locator_factory | DISRGMAClientF actorySer ceAddre ssingLocator

locator_ingance : DISRGMAC ientService Addressing Locator

locator_se : DISRGMACliertSEServiceAddressingLocatar

locator_ce : DISRGMAClientCE Service Addressingl ocator

rgmaF actoryPT : DISRGMALClientF actoryP ot Type

-logger : arg.apache.commons.logging.Log

-registrationUrl - java lang Sting

-gnameCE | javax.xml .namespace QMamel

-gnameSE : javax.anlname space QMamel

-griameService : javax xm Lname space GINamel

+aLitelnfoProvider{argl : java lang. String)

-insertRP{argl : org apache.axsm essage addressing EndpoirtR eferenceType, arg : javax.xml namespace GMName, arg2 : java.lang.String): void
-insertRP (a0 : org .apache.axs.m essage. addressing EndpointR eferenceT ype, arg1 : javax.xml namespace Ghame, arg2 : java.lang.String[]) : void
-upclateRP (arg0 : org.apache. axismessage addressing EndpointR eferenceT ype, argl @ javax.xml.namespace QName, arg2 © javalang String) : void
-updateRP (argl : org.apache. axismessage addressing EndpointR eferenceT vpe, argl : javax.xml.namespace QName, arg2 : javalang String[]): void
-gethMRP{argl ; org.apache axis. message addressing. EndpointR eferenceType, argl © javax.xmlnamespace ONamel]) | org.oasis werfproperties GetMultipleR esourcePropertiesR espon.. |
-urescapeXML{arg0 : javalang String): javalang String

[+run() : voic

_readXML() : void

-manageCE ProfleGueryiargd : org gite.rgma ResultSet, argl : org.glite.rgma ResuttSet, arg2 : org.glite rama ResultSet, arg3 © org.glite.-rgma.ResuftSet): void
-manageSEProfleCueryiargl : org.glite rgma ResultSet, argl : org.glite.rgma ResultSet, arg2 © org glite rgma ResultSet) : void

-manageC E Queryiargd : org.glite.rgm aResultSet): void

-manageSEGueryarg 0 orgglite rgma ResutSet) : void

-manageSiteP rofile QueryargD : org.glite.rgma ResultSet, argl © org.glite rama.ResultSet, arg2 : org.gitergma ResultSet, arg3 : org.glite rgma. ResultSet) ; void
-manageSendceProfileQuerylargd: org.glte rgma ResultSet) : void

-manageSendceGueryarg0 : org.glite rgma ResultSet) : void

-updateP rofile(argd : java lang String, argl : javalang.String, arg2 : java lang String) : void

-registerP rofile(argl : java lang.String, argl : javalang String) : javalang.Sting

+Gueryf orR egistration Servios) : java.lang.String

+getRGMAINfo(argD : java.lang Sting) : org.glite.rgma ResutSet

-GueryRGMAQ | QueryOutput

Figure 27. DIS-R-GMAClient: glLiteInfoProvider class diagram
glLiteServiceResource

This class (Figure 28) represents the statefull part of the DISRGMAClientService. It defines
the following WS-Resource Properties:

» uniqueIDRP: unique ID of the gLite Service;
» statusRP: status info for gLite Service;

« statusInfoRP: other status information for gLite Services;

All these WS-Resource Properties are also exposed as Topics and registered to the DIS-
Broker exploiting the mechanism of subscription brokering. Such resources are registered in
the DIS-IC using the local DIS-IP library.
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glLiteS erviceR esource

-propSet | org.globus werf ResourcePropertySet

-key : java.lang.Object

-basaDir : java.lang.String

-epr . org.apache. axismessage addressing EndpointReferenceType
-uniguelDRP : org.globus . werf ResourceProperty

-statusRP : org.globus. werf ResourceP roperty

-gatudnfoRP : org.globus.werf ResourceProperty

-terminationTime : java.util.Calendar

-topicList : org.globus werf T opicList

-logger: org.apache. commonslogging Log

+gLiteS erviceR esource()

+initialize) : javalang.Ohject

+getlD) : javalang.Ohbjed

+getlniquelD) : javalang String
+setlniguell{arg0; javalang.String): void
+getStatus): java lang. String

+zetStatusfargl : javalang . Sting) ; void
+getStatusinfol)  javalang String
+zetStatusnfolargl : javalang String) ; void
+getCumrentTime(): java util.Calendar
+getTeminationTimel) ; java.util.C alendar
+zetTerminationTim efarg0 : java.util.Calendar) ; void
+oetTopicList()  org.globus werf.T opicList
+getResourceP ropertySet(): org.globus werfResourcePropertySet

Figure 28. DIS-R-GMAClient: glLiteResource class diagram

gLiteServiceResourceHome

Diligent

A Digital Library Infrastructure
on Grid ENabled Technology

This class is contacted by the DISRGMAClientFactoryService to create WS-Resources of type
glLiteServiceResource (see Figure 29). The other resourceHome class description
(gLiteSEResource and gLiteCEResource) are omitted because they have the same behaviour

as this class.

gLiteCEResource

gLiteResourceHome
-logger: orgapache. commonslogging Log

+createlarg D javalang.String): org.globus warfResourcel ey

Figure 29. DIS-R-GMAClient: glLiteResourceHome class diagram

This class (Figure 30) is the stateful part of the DISRGMACIientCE. It defines these WS-
Resource Properties:

* uniqueIDRP;
e runningJobsRP;
« waitingJobsRP;
« totalJobsRP;

« estimatedResponseTimeRP;

e worstResponseTimeRP;

« freelobsSlotRP;
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« maxWallClockTimeRP;
*  maxCPUTimeRP;

» maxTotalJobsRP;

* maxRunningJobsRP;

+ assignedJobSlotsRP;

» priorityRP;

All these WS-ResourceProperties are also exposed as Topics and registered to the DIS-
Broker exploiting the mechanism of subscription brokering. The resources are registered in
the DIS-IC using the local DIS-IP library.
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gLiteCE Resource

-propSet © org.globus werf ResourcePropertySet

-key : javalang.Ohject

-baseDir: javalang.String

-regPath ; java lang.String

-uniquelDREP : org.globus werf ResourceProperty
-runningJobsRP ; org.globus werf ResourceProperty
-waitingJobsRP o ong.globus werf ResourceP roperty
-totaldobsRP  org.globus werf ResourceProperty
-egimatedResponseTimeRP © org.globus wsfResource P roperty
-worstResponseTimeRP : org.globus werf ResourceP roperty
-freedobsSIotRP : org.globus werf ResourceProperty
-maxWalClockTimeRP : org.globus. wsrfResourceProperty
-maxCP UTimeRP : org.globus werfResourceP roperty
-maxTotalJobsRP : org.globus werfResourceP roperty
-maxRunningJobsRP : org.globus. werf ResourceP roperty
-assigneddobSlotsRP : org.globus werf R esourceProperty
-pricrityRP : org.globus. werf R esourceP roperty

-epr : org.apache.axismessage addressing EndpointR eferenceType
terminationTime : java.util.Calencdar

-topicList . org.globus werf.TopicList

-logger : org.apache. commanslogging Log

+gLiteCEResourcel)

+inttialize) : java.lang.Object

+oetlD ) : javalang.Ohbjed

+getlniguell() © javalang.Sting

+zetlniquelDiarg D javalang String): void
+getRunningdobsl) : java lang. String
+setRunningJobs{arg0 © javalang. String) | void
+getyaitingdobs()  javalang.Sting

+setWaitingdob s{argD : java.lang String): void
+getTotaldobs() : javalang.String

+setTotalJobs(argl : javalang. String) © void
+getEstimate dResponseTime() : javalang.Sting
+setEstim atedResponse Time(arg 0 : java . lang String): void
+getorgResponseTimel) ; javalang. String
+setvorstResponseTimelargd ; javalang. String) : void
+getFreedobsSlot)  javalang . String

+zetF reedobsSlotiargD © javalang.String): void
+oettadValClockTime) : java.lang Sting
+zetMax\VallClock Timelargd : java.lang.String) ; void
+gethaxCP UTimel) : java.lang. String
+zetMaxCPUTiImearg0 : java lang.String) ; void
+gethlaxT ctalJobs) © javalang.String

+sethaxT ctaldobsiargd © java lang. String) © void
+gethaxRunningdobs() : javalang. String
+sethMaxRunningJobs{arg0 : javalang. String): wvoid
+getissingneddobSlots]) : javalang. String
+sethssingneddobSlotsiargd ;. java.lang . String) ;. void
+getPriority) : java lang. String

+setPriontylargl : javalang. String) : void
+getCurertTime(): java .util .Calendar
+getTeminationTime() : java.util.Calendar
+zetTerminationTim edarg0 ; java.util.Calendar) ; void
+getTopicList()  org.globus werf.T opicList
+oetResourcePropertySetl): org.globus. werfResourcePropertySet

Figure 30. DIS-R-GMAClient: gLiteCEResource class diagram
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gLiteSEResource

This class (Figure 31) represents the stateful part of the DISRGMACIientSE. It defines the
following WS-Resource Properties:

e UniquelD;
e UsedSpace ;
e AvailableSpace ;

o SizeFree ;

All these WS-ResourceProperties are also exposed as Topics and registered to the DIS-
Broker exploiting the mechanism of subscription brokering.

This class is also responsible for registering the WS-ResourceProperties to the DIS-IC using
the local DIS-IP library.

gLite5EResource
-propSet | org.globus werf ResourcePropertySet
-key : java.lang.Object
-basaDir : java.lang.String
-unigquelDRP : org.globus . werf ResourceProperty
-sizeFreeRP : org.globus werfResourceP roperty
-ugadSpaceRP ; org.globus . werfResourceP roperty
-availableSpaceRP ; org.globuswef ResourceP roperty
-epr : org.apache axismessage addressing EndpointR eferenceType
-terminationTime ; java.util.Calendar
-topiclist ; org.globus werf.T opicList
-logger: org.apache.commonslogging Log

+glLiteSER esource()

+inttiglize) ; javalang. Ohject

+getiD0) ; javalang.Ohied

+getlniquelD) : javalang.String
+zetlnigquell(arg 0 javalang . String): void
+getSizeFreel) : javalang.Sting

+zetSizeFreefargl : javalang. String) . woid
+getllsedS pace () [ javalang String
+zetllzedSpace(arg0 ; javalang.String): void
+getivailableSpace)  javalang String
+setAvailableSpaceiargd ; java.lang.String): void
+getCumrertTime(): java util .Calendar
+getTeminationTime() : java.util.Calendar
+setTerminationTim efargd : java.util .Calendar) ; void
+getTopicList() ; org.globus wseri.T opicList
+getResourceP ropertySet(): org.globus werfResourcePropertySet

Figure 31. DIS-R-GMAClient: gLite SE Resource Class Diagram

gLiteResourceQNames

This class (see Figure 32) defines the WS-Resource hamespace and WS-ResourceProperties
QNames.
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=<intefaces=
gliteResource QNames
+MNSSERVICE : javalang Sting = "hipcdiidiligentproject orghamespacesinformationsarvice disrgm adientDISEGMAC lientServi. .
+MSSE | javalang String = "hitp:ddiligentprojed.orginam espacesinformationserviceidi srgmacligntDISRGMAC lientSE"
+MNSCE : java lang Sting = "hitp:lidiligertproject orginamespacesinform atio nservice idisrgm adientDISRGMAClientCE"
+RP _MSCE_UMIQUEID : javax.xml.namespace.QName
+RP _NSCE_RUNNINGJOEBES : javaxxml namespace. Ghame
+RP _MNSCE_WAITINGJOBS ; javaxxmlnamespace.OName
+RP _MSCE_TOTALJOBS . javax.xnl.namespace GName
+RP _MSCE _ESTIMATEDRESPOMNSETIME | javax.xml.namespace.QName
+RP MSCE WORSTRESPOMSE TIME : javax.xml namespace QMNam e
+RP _MWSCE _FREEJOBSSLOT  javax.xmlnamespace QName
+RP _MSCE PRICEITY . javax.xml.namespace GMame
+RP _MSCE _MAXWALLCLOCKTIME : javaxxml.namespace Qhame
+RP MSCE MAXCPUTIME . javax.ml.namespace QMame
+RP _HNSCE _MAXTOTALJOBS : javaxxml namespace. QName
+RP _MESCE_MAXEUMNINGJOBS  javaxxmlnamespace QName
+RP _MNSCE_ASSIGHNEDJOESLOTS : javax.smlnamespace.QMame
+RP _MNSSE _UMIGUEID : javax.ml.namespace GQlame
+RP MWSSE _SIZEFREE : javax.ml.namespace QMName
+RP _NESE USEDSPACE : javax.ml.namespace QName
+RP _MSSE AVAILABLESPACE :javaxxml.namespace GName
+RP NWSSERVICE UMIGQUEID : javax.xml.namespace Glame
+RP MSSERMVICE STATUS: javax.xmlnamespace OMame
+RP HNSSERWVICE STATUSINFO : javaxxmlnam espace OName
+RESOURCE CE PROPERTIES : javax.xmlnamespace GName
+RESOURCE _SERMWICE PROPERTIES: javax.xmlnam espace QName
+RESOURCE _SE_PROPERTIES : javaxxml namespace QName
+RESOURCE _SERWVICE _REFEREMCE : javax.xmlnamespace QName
+RESOURCE _CE_REFEREMNCE ! javax.xmlnamesgpace QName
+RESOURCE _SE _REFEREMCE : javax.xml.namespace. GMame

Figure 32. DIS-R-GMAClient: gLiteResource@Names class diagram

bean.HashObject

This class is used as key for WS-Resource creation and destruction. The gLiteInfoProvider
class maintains a HashTable containing the EPRs of the created resources. The flag field
associated to the EPRIis used for checking consistencies between the resources registered
on the DIS-IP and the ones gathered from the R-GMA server.

]

bean

HashObject
-epr : org.apache.axsmessage addressing End pointReferenceT ype
-flag ; boolean

+HashThject{arg0 : org.apache axis.m essage addressing EndpointR eferenceType, argl : boolean)
+setFlag{argd : boolean) : void

+getFlag(): boolean

+getEPR() : org.apache axis.message.addressing EndpointReferenceType

+setEP Riargl : org.apache axisme ssage addressing EndpointR eferenceT ype) © void

Figure 33. DIS-R-GMAClient: HashObject class diagram

DISRGMACIlientProfileManager

This class (see Figure 34) contains methods for gLite Resource profile
marshalling/unmarshalling from/to file. The gLiteInfoProvider class uses it in order to
create/compare gLite Resource profiles.
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DISRGMACIientProfileManager

-logger: argapache.commonslogging Log
-haszDir @ javalang String

-gliteCEFile : javalang.String

-gliteSE File : java lang.String
-gliteServceFile : java lang. String
-gliteSiteFile : javalang String
-unmarshaller : javax.xmlbind Unmarshaller
-ic ; javax.anl kind, JAXBC ontext

+DISRGMALCientProfileManagen)

+getDocRoot(argd : java lang.String) : org.diligentproject. commoen profile.gliteresource DILIGENTResource

+m arshalProfilefarg0 . org.diligertprojed.common profile gliteresource DILIGENTR esource, arg1 : javalang String, arg2 : javalang.Siring) : javalang 5.
+getD ocRootFromFile(argD : javalang 5tring): org.diligentproject.common.profile. gliteresource DILIGE NTResource

+m arshalProfleToFile{arg0 : org.diligertproject.common.profile gliteresource DILIGEN TR esource, arg! © java lang.String) : woid

+maintargl : java.lang. Sting[]) : void

Figure 34. DIS-R-GMAClient: DISRGMAClientProfileManger class diagram

DISRGMACIlientConfiguration

This class (see Figure 34) manages resource properties registrations to DIS-IC (via local
calls to the DIS-IP library).

DISRGMAClientCe

-ceP rofileP ath : java lang Sting

-s2P rofileP ath : javalang Sting

-service ProfilePath : javalang .String

-siteProfieP ath : java lang.String

-logger: orgapache commonslogging Log

+getCeProflePath() : java.lang.String

+setCeProfileP ath(arg0 @ java.lang.String): void

+getSeP rofileP ath(): java.lang String

+setSeProfleP ath{argl : java.lang String) . void

+aetServiceP roflePath() : javalang String

+setServiceProfleP ath (argD : java lang. String) : void

+getSiteProflePath() : java.lang. String

+setSiteP rofileP ath{argD : javalang String) : void

treqisterQnDisPlargl | org apache axis message.addressing E ndpointR eferenceType, argl : java.lang.Sting, arg2 : org diligentproie d.common.provider DILIGENTPropertySet) ...
getConfObjed() - DISRGMAC lientCon figuration

+createEP R(argl : javalang. String, arg! - javalang Objed) : org.apache axis.message addressing EncpointReferenceType

Figure 35. DIS-R-GMAClient: DISRGMAClientConfiguration class diagram

2.2.44.2 Stubs

This section contains class diagrams for the stub classes generated at compile time from the
DIS-R-GMAClient WSDL files (see Figure 36, Figure 37, Figure 38, and Figure 39).

==interfaces=

DISRGVA CliantSarvic ePortTypa
+destroviargl : org.oasis.werflifetime Destroy) : org.oasis werflifetime DestroyResponss
+queryR esourceProperties{argl : org.oasis warf properties QueryR esourceProperties_Element) : org.oasis werfproperties QueryR esourceP ropetiesR esponse
+setResourceP roperties{argl : org.oasis werfproperties SetRe sourceProperties_Element) : org.oasis werf properties SetR e sourcePropertiesR esponse
+gethuttipleR esourcePropertiesiarg0 | org .oass.wef properties GetWultipleR esourceP roperties_Element): org .oasiswerfproperties GetMultipleR esourceP ropertiesRespo. .
+getResourceProperty(arg : javax.xml.nam espace GName) | org.oas swsrfproperties GetR esourceP ropertyR esponse
+subscribe(arg0 : org.oasis.wen Subscribe): org.oasiswen. SubscaibeResponss
+getCurentid essage(arg0 : org.oasis wen GetCurrentiessage) : org.oasis wen G etCurrentMessageResponse

Figure 36. DIS-R-GMAClient: DISRGMAClientServicePortType stub class diagram

<<interfaces>

DISRGMA ClientSEPortType
+destroy(argl : org.oasis warflifetime Destroy) : org.oasis werflifetime DestroyResponse
+gueryR esourceProperties(argl ; org.oasis.werfproperties QueryR esourceProperties_Element) : org.casis. werfproperties QueryR esourceP ropetiesResponse
+setResourceP roperties(argl : org.oasis. werfproperties SetResourceProperties_Element) : org.oasis. werfproperties SetRle sourcePropertiesR esponss
+gethulttipleR esourcePropertiesiarg0 : org oasiswef propeties GetMultipleResourceP ropeties_Elem ent) : org oasiswsrfpropeties GetMultipleR esourceP ropertiesRespo...
+getR esourceProperty(argd : javax.an Lnam espace GName) | org.oasi swsrfproperties GetR esourceP ropertyR esponss
+subscribefargd | org.oasis.wen Subscaibe): org.oasis.wen. SubscibeResponss
+getCurentM essage(arg0 : org.oasis wen.GetCurrenthessage) : org.oasis wen. G etCurrertMessageResponse

Figure 37. DIS-R-GMAClient: DISRGMAClientSEPortType stub Class Diagram
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==interfaces=

DISRGMA Clrant CEPort Type
+destroviargl : org.oasis.werflifetime Destroy) : org.oasis werflifetime DestroyResponss
+queryR esourceProperties{argl : org.oasis warf properties QueryR esourceProperties_Element) : org.oasis werfproperties QueryR esourceP ropetiesR esponse
+setResourceP roperties{argl : org.oasis werfproperties SetRe sourceProperties_Element) : org.oasis werf properties SetR e sourcePropertiesR esponse
+gethuttipleR esourcePropertiesiarg0 | org .oass.wef properties GetWultipleR esourceP roperties_Element): org .oasiswerfproperties GetMultipleR esourceP ropertiesRespo. .
+getResourceProperty(arg : javax.xml.nam espace GName) | org.oas swsrfproperties GetR esourceP ropertyR esponse
+subscribe(arg0 : org.oasis.wen Subscribe): org.oasiswen. SubscaibeResponss
+getCurentid essage(arg0 : org.oasis wen GetCurrentiessage) : org.oasis wen G etCurrentMessageResponse

Figure 38. DIS-R-GMAClient: DISRGMAClientCEPortType stub Class diagram

CreateR esourcel esponse
-endpointR eference | org.apache axis.message.addressing EndpointR e ferenceT ype
-__equalsCalc: java.lang Ohjed
-__hashCodeCalc: hoolean
-typeDesc : org .apache.axs.description TypeDesc

+CreateR e source Response()

+CreateR e sourceResponse(arg0 : org apache axis message addressing EndpointR eferenceType)

+getEnclpointR eference() : org.apache axismessage.addressing EndpointR eferenceT ype

+setEndpointRe ference(argl : org.apache axis message. addressing E ndpointR eference Type) © void

+equals(amgl : java.lang Object): boolean

+hashCode( : int

+getTypelescl) | org.apache axis.description. TypelDesc

+getSeriglizer(argl : java lang.String, argl : javalang Class, arg2 : javax.xmlnamespace.GName) | org.apache axis.encoding Serializer
+getDeserializer(argd © java.lang.String, argl : javalang.Class amg2 : javaxxml.namespace GMame) : org.apache axis encoding Deseriglizer

Figure 39. DIS-R-GMAClient: CreateResourceResponse stub class diagram

2.2.4.4.3 Dependencies

DIS-R-GMAClIient has to contact a gLite R-GMA server in order to gather information related
to glLite Services. This means that the service needs a proper identity in order to be
authenticated by the R-GMA server. Following the design of the architectural specification,
this service acquires this identity by interacting with the CredentialMapperService®. Because
this service is not yet available, the current release uses the “classic” gLite authentication
method that implies the usage of proxy certificates. The drawback of this solution is
represented by the need to equip the DHN node with the gLite Ul component installation
(that also includes the R-GMA client API).

Only the following subset of gLite UI installation components will be necessary with the use
of CredentialMapperService:

+ glite-rgma-api-java.jar

+ glite-rgma-stubs-servlet-java

» glite-security-delegation-java.jar

» (glite-security-util-java.jar

» glite-security-trustmanager.jar

The service dependencies towards other DILIGENT component are:
» DIS-Registry stubs;

* NAL library;

« DISIP library;

« DILIGENTProvider provider;

8 A component provided by the DVOS Service (Section 4).
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« DIS-Broker stubs;

2.2.5 DIS-HLSClient

The DIS-HLSClient is a library that is available on each DHN. It is used by any client
(service, portlet, application) hosted on the node to have access to the information
maintained by the DILIGENT Information Service while hiding details about communication
and information partitioning among instances of the DIS-ICs (see Section 2.2.2).

Using the DIS-HLSClient it is possible to query resource properties documents, discover
DILIGENT resources and gather their profiles information by performing queries (XPath and
XQuery) based on specifying resource characteristics.

To query information made available by the DIS-IC component, a service has to send
appropriate XPath or XQuery queries. Even if it is possible to directly send these queries, the
DIS-HLSClient exposes a number of higher-level methods that allow clients to avoid having
to deal with the details of these query languages.

]

org.dilgentproject.informationseryice

]
—| impl

DISHLSClient

dighlsclient

I
DISHLSCliemtException

R
DILIGE HTResource

StringPair

Figure 40. DIS-HLSClient: global class diagram

2.2.5.1 Operations

The operations offered by this library are:
init()

static void init()

Initialization method used to run the DIS-HLSClient outside the container in a node where
the DHN is installed.

Parameters: None.
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init

static void init(String mapPath, String disQueryPat h)

Initialization method used to run the DIS-HLSClient outside the container in a node where
the DHN is not installed.

Parameters:
« String mapPath: the location on the local file system of the VOMap.xml file.

» String disQueryPath: the location on the local file system of the file with the XQuery
templates to send to the DIS-IC.

getAllPublishedEntries
String getAllPublishedEntries()

It allows retrieving all the resource properties documents published on the DIS-IC.
Parameters: None.

Return: a String containing all the resource properties documents published on the DIS-IC.
The result is an XML having this form:

<ResultSet>
<Record>
<Data>
WS-Resource Properties xml
</Data>
</Record>
<Record>
</Record
<ResultSet>

If the DIS-IC does not contain any WS-Resource Properties the return is
<ResultSet></ResultSet>

getResourceEntries

String getResourceEntries(EndpointReferenceType epr ToQuery)

It allows retrieving the resource properties document published from the given EPR. If the
publisher service is not a singleton and the method is called with the service EPR, it
retrieves all the resource properties document that match the Endpoint Address.

Parameters:

« EndpointReferenceType eprToQuery: this is the EndpointReference to find, it could
contain an address or an address and a key.

Return: a String containing the resource properties documents published by the given
EndpointReference. The result is an XML having this form:
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<ResultSet>
<Record>
<Data>
WS-Resource Properties xml
</Data>
</Record>
<Record>
</Record
<ResultSet>

If the query does not match any WS-Resource Properties, the return is:
<ResultSet></ResultSet>

discoverResourceProperties

String[][] discoverResourceProperties(EndpointRefer enceType eprToQuery)
It allows querying the DIS-IC in order to find the properties that a resource exposes.
Parameters:

« EndpointReferenceType eprToQuery: this is the EndpointReference to query; it may
contain an address or an address and a key.

Return: a 2-dimensional String array that contains in the first column the name of the
properties and in the second column their namespace.

getResourcePropertyValue

String [] getResourcePropertyValue(EndpointReferenc eType eprToQuery,
String namespace, String localValue)

It allows querying the DIS-IC in order to find the values of a property that the given EPR
publishes.

Parameters:

e EndpointReferenceType eprToQuery: this is the EndpointReference to query; it may
contain an address or an address and a key.

» String Namespace: this is the namespace of the property.

» String localValue: this is the name of the property.
Return: an array of strings containing the resource properties values.

getMemberServiceEPRFromAddress

EndpointReferenceType[] getMemberServiceEPRFromAddr ess(String addressEPR)
This method is no longer available in the current version of DIS-HLSClient

getMemberServiceEPRFromPropertyName

EndpointReferenceType[] getMemberServicecEPRFromProp ertyName(String(]
propertyNames)

This method allows retrieving all the Endpoint References that expose the specified
Property’s LocalNames (i.e., without their URI namespace). By specifying multiple property
names, it retrieves the EPRs of all the resources that contain all the specified properties.
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Parameters:

e String [] propertyNames: these are the property names (localname without namespace)
to look for.

Return: an array of EndpointReferenceTypes that match the query.

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Properties")//Document where
$doc/Data/child::*[local-name()="*NAME*")/text() eq *VALUE* return $doc

getMemberServiceEPRFromPropertyName

EndpointReferenceType[] getMemberServiceEPRFromProp ertyName(String(]
propertyNames, String namespaceProperty)

This method allows retrieving all the Endpoints of those resources that publish a resource
properties document that contains all the specified properties and it checks if these
properties match the desired namespace. If not, it returns an empty array of
EndpointReferenceTypes.

Parameters:

e String [] propertyNames: an array of properties local-name to search.
» String namespaceProperty: the namespace of the properties.

Return: an array of EndpointReferenceTypes that match the query.

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Properties”)//Document where
$doc/Data/child::*[local-name()="*NAME* and namesp ace-
uri()="*NameSpace*] return $doc

getMemberServiceEPRFromNamespace

EndpointReferenceType[] getMemberServiceEPRFromName space (String
namespaceProperty)

This method is no longer available in the current version of DIS-HLSClient

getMemberServiceEPRFromPropertyValue

EndpointReferenceType[] getMemberServiceEPRFromProp ertyValue(String[] []
propertyNames)

This method allows retrieving all the Endpoints of those resources that publish a resource
properties document that matches the specified property names with the specified property
values. If not, it returns an empty array of EndpointReferenceType.

Parameters:

e String [] [] propertyNames: the <name=value> couples to search.
Return: an array of EndpointReferenceType that match the query.

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Properties”)//Document where
$doc/Data/child::*[local-name()="*NAME*")/text() eq *VALUE* return $doc

getMemberServiceEPRFromPropertyValue

EndpointReferenceType[] getMemberServicecEPRFromProp ertyValue(String[] []
propertyNames, String namespaceProperty)
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This method allows retrieving all the Endpoints of those resources that publish a resource
properties document that matches the specified property names with the specified property
value and that match the specified namespace. Each row of the 2-dimensional array
represents a property name and its value. If it does not find anything, it returns an empty
array of EndpointReferenceType.

Parameters:

« String [] [] propertyNames: the property-value couples to search.
» String namespace: the namespace of the properties.

Return: an array of EndpointReferenceType that match the query.

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Properties”)//Document where
$doc/Data/child::*[local-name()="*NAME* and namesp ace-
uri()="*NameSpace*']/text() eq *VALUE* return $doc

createEPRFromMemberServiceEPR

EndpointReferenceType[] createEPRFromMemberServiceE PR(String msEPR)
This method is no longer available in the current version of DIS-HLSClient.

queryDIS

String queryDIS(String xPathExpression)

This method allows querying the WS-Resource Properties and profiles registered inside the
DIS-IC using an XPath query expression.

Parameters:
« String xPathExpression: the expression to send to the DIS-IC
Return: the result of the query as a String. The result is an XML having this form:

<ResultSet>
<Record>
<Data>
WS-Resource Properties
</Data>
</Record>
<Record>

</Record
<ResultSet>

If the query does not match any resource properties document, the following string is
returned:

<ResultSet></ResultSet>

queryRegistryDIS

String queryRegistryDIS(String xPathExpression)

This method allows retrieving the DILIGENT Resource Profiles registered inside the DIS-IC
matching a given XPath expression.
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Parameters:

e String xPathExpression: the expression to send to the DIS-IC.
Return: the result of the query as a String. The result is an XML having this form:

<ResultSet>
<Record>
<Data>
DILIGENT Resource Profile
</Data>
</Record>
<Record>
</Record
<ResultSet>

If the query does not match any resource properties document, the following string is
returned:

<ResultSet></ResultSet>

getAllProfilesEntries

String getAllProfilesEntries()
This method retrieves from the DIS-IC all the Profiles published in the DIS.
Parameters: none.

Return: all the Profiles found as a String. The result is an XML having this form:

<ResultSet>
<Record>
<Data>
DILIGENT Resource Profile
</Data>
</Record>
<Record>
</Record
<ResultSet>

If the query does not match any resource properties document, the following string is
returned:

<ResultSet></ResultSet>

getAllResourceTypeEntries

String getAllResourceTypeEntries(String resourceTyp e)
This method retrieves from the DIS-ICs all the Profiles of the given DILIGENT resource.
Parameters:

e String resourceType: the resource type
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Return: a string containing all the Profiles retrieved. The string returned has the same
structure as the one returned by the getAllProfilesEntries() method.

getAlIDHNEnNtries

String getAlIDHNEnNtries()

This method retrieves all the DHN profiles.

Parameters: None.

Return: a string containing all the DHN profiles. The string returned has the same structure
as the one returned by the getAllProfilesEntries() method.

getAllGLiteResourceEntries

String getAllGLiteResourceEntries()

This method retrieves all the gLiteResource profiles.

Parameters: None.

Return: a string containing all the gLiteResource profiles. The string returned has the same
structure as the one returned by the getAllProfilesEntries() method.

getAlIDLComponentEntries

String getAllDLComponentEntries()
This method is no longer available in the current version of DIS-HLSClient

getAllServiceEntries

String getAllServiceEntries()
This method retrieves all the Service profiles.
Parameter: none.

Return: a string containing all the Service profiles. The string returned has the same
structure as the one returned by the getAllProfilesEntries() method.

getAliIRunningInstanceEntries

String getAllIRunninginstanceEntries()

This method retrieves all the RunningInstance profiles.

Parameter: none.

Return: a String containing all the Runninglnstances profiles. The string returned has the
same structure as the one returned by the getAllProfilesEntries() method.

getAllExternalRunningInstanceEntries

String getAllExternalRunninglnstanceEntries()
This method retrieves all the ExternalRunningInstance profiles.
Parameters: None.

Return: a string containing all the ExternalRunningInstances profiles. The string returned
has the same structure as the one returned by the getAllProfilesEntries() method.
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getAlICSEntries
String getAlICSEntries()
This method retrieves all the CS profiles.

Parameters: None.

Return: a string containing all the CS profiles. The string returned has the same structure as
the one returned by the getAllProfilesEntries() method.

getAllCSInstanceEntries

String getAllCSInstanceEntries()

This method retrieves all the CSInstance profiles.

Parameters: None.

Return: a string containing all the CSInstance profiles. The string returned has the same
structure as the one returned by the getAllProfilesEntries() method.

getAliCollectionEntries

String getAllCollectionEntries()

This method retrieves all the Collection profiles.

Parameters: None.

Return: a string containing all the Collection profiles. The string returned has the same
structure as the one returned by the getAllProfilesEntries() method.

getAllProfilesID

String [] getAllProfilesID()

This method retrieves from the DIS-IC all the DILIGENT Resource IDs of the published
DILIGENT resources.

Parameters: None.

Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources.

Internally the method sends this XQuery query:

for $profilelD in
collection("/db/Profiles")//Document/Data/child::*[ local-
name()="Profile'}/DILIGENTResource/UniquelD return $profilelD

getAllResourceTypelDs

String [] getAllResourceTypelDs(String resourceType )

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published DILIGENT resources of the specified type.

Parameters:

» String resourceType: the type of DILIGENT resource to find. The type may be one of the
following: "Service", "CS", "CSInstance", "Collection", "RunningInstance", "DHN",

"ExternalRunningInstance", "glLiteResource"

Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type.
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getAlIDHNID

String [] getAlIDHNID()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published DHN DILIGENT resources.

Parameters: None.

Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the DHNs.

getAllGLiteResourcelD

String [] getAllGLiteResourcelD()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published gLiteResource DILIGENT resources.

Parameters: None.
Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the gLiteResources.

getAlIDLComponentID

String [] getAlIDLComponentID()
This method is no longer available in the current version of DIS-HLSClient

getAllServiceID

String [] getAllServicelD()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published Service DILIGENT resources.

Parameters: None.
Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the DILIGENT Services.

getAlIRunningInstancelID

String [] getAllRunninglnstancelD()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published RunningInstance DILIGENT resources.

Parameters: None.
Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the RunningInstances.

getAllExternalRunningInstancelID

String [] getAllExternalRunninginstancelD()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published ExternalRunningInstance DILIGENT resources.

Parameters: None.

Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the ExternalRunningInstances.
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getAlICSID

String [] getAlICSID()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published CS DILIGENT resources.

Parameters: None.

Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the CSs.

getAllCollectionID

String [] getAllCollectionID()

This method allows querying the DIS-IC in order to find all the DILIGENT Resource IDs of
the published Collection DILIGENT resources.

Parameters: None.
Return: an array of String containing the DILIGENT Resource IDs of all the published
DILIGENT resources of the specified type, i.e. all the Collections.

getProfileFromID

String getProfileFromID(String ID)

This method allows querying the DIS-IC in order to retrieve the Profile identified by the
given DILIGENT Resource ID.

Parameters:

» String ID: the ID to look for
Return: a String containing the profile of the corresponding DILIGENT Resource.

Internally the method sends this XQuery query:

for $DILIGENTResource in

collection("/db/Profiles")//Document/Data/child::*[ local-
name()="Profile')/DILIGENTResource where $DILIGENTR esource/UniquelD/text()
eq *ID* return $DILIGENTResource/Profile

getProfileFromID

String getResourceTypeFromID(String ID)

This method allows querying the DIS-IC in order to retrieve the ResourceType for given
DILIGENT Resources (identified by its ID).

Parameters:

e String ID: the ID to search for
Return: a String corresponding to the DILIGENT Resource type.

Internally the method fills this XQuery template with the appropriated values:

for $DILIGENTResource in

collection("/db/Profiles")//Document/Data/child::*[ local-
name()="Profile'//DILIGENTResource where $DILIGENTR esource/UniquelD/text()
eq "*ID* return $DILIGENTResource/ResourceType

getAuthPoliciesFromID

String getAuthPoliciesFromID(StringID)
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This method allows querying the DIS-IC in order to retrieve the AuthorizationPolicies of the
given DILIGENT Resource (identified by its ID).

Parameters:
» StringID: the ID to search for

Return: a String corresponding to the retrieved Authorization Policy of the given DILIGENT
Resource.

Internally the method fills this XQuery template with the appropriated values:
for $DILIGENTResource in

collection("/db/Profiles")//Document/Data/child::*[ local-
name()="Profile'//DILIGENTResource where $DILIGENTR esource/UniquelD/text()
eq "*ID* return $DILIGENTResource/AuthorizationPol icies
queryRegistryDIS

String queryRegistryDIS (String xPathExpression)

This method (in the previous version the name was queryProfiles ) allows directly
querying the profiles that the DIS-IC publishes. The XPath Expression is related to the
original XML Profile structure and it is dynamically inserted by the code in a wrapper XPath
query that allows retrieving from the DIS-IC the desired profile.

Parameters:
» String xPathExpression: This expression is applied to the Profile XML section.

Return: a String containing all the profiles that match the XPath query. The result is an XML
having this form:

<ResultSet>
<Record>
<Data>
DILIGENT Resource Profile
</Data>
</Record>
<Record>
</Record
<ResultSet>

If the query does not match any DILIGENT resource profile, the return is:
<ResultSet></ResultSet>

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Profiles")//Document/Da ta/child::*[local-
name()="Profile’//DILIGENTResource/Profile where $d oc*XPATH* return $doc

queryProfilesForIDAndProfiles

String [][] queryProfilesForIDAndProfiles (String x PathExpression)

This method allows directly querying the profiles that the DIS-IC publishes. The xPath
Expression is related to the XML Profile structure and it is is dinamically inserted in a
wrapper XPath query that allows to retrieve from the DISIC the desired profile. This method
returns a multidimensional array that contains in each row:

» the ID of the resource  [column 0]
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« the Resource Type [column 1]
« the Authorization Policies [column 2]

» the Profile [column 3]
Parameters:

« XPathExpression: This expression is applied to the Profile XML section.

Return: a multidimensional array that contains ID, resourceType, AuthPolicies and profile of
the retrieved Profiles.
Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Profiles")//Document/Da ta/child::*[local-
name()="Profile'//DILIGENTResource where $doc/child :*[local-
name()='Profile'[*XPATH* return $doc

queryResourceTypeProfilesForIDAndProfiles

String [][] queryResourceTypeProfilesForIDAndProfil es (String
xPathExpression, String resourceType)

This method allows directly query the profiles that the DIS-IC publishes. The xPath
Expression is related to the XML Profile structure and it is dinamically inserted in a wrapper
XPath query that allows to retrieve from the DISIC the desired profile of the desidered
Resource Type. This method returns a multidimensional array that contains in each row:

e the ID of the resource  [column 0]
« the Resource Type [column 1]
« the Authorization Policies [column 2]

« the Profile [column 3]
Parameters:

« xPathExpression: this is the expression that should be applied to the Profile XML section.

» resourceType: it's the type of DILIGENT resource to query.

Return: a multidimensional array that contains ID, resourceType, AuthPolicies, and profile of
the retrieved Profiles.

Internally the method fills this XQuery template with the appropriated values:

for $doc in

collection("/db/Profiles/*TYPE*")//Document/Data/ch ild::*[local-
name()="Profile'//DILIGENTResource where $doc/child :*[local-
name()='Profile'[*XPATH* return $doc

queryProfilesForID

String [] queryProfilesForID (String xPathExpressio n)

This method allows to directly query the profiles that the DIS-IC publishes. The XPath
expression is related to the XML profile structure and is dynamically inserted in a wrapper
XPath query that allows retrieving from the DIS-IC registry the desired profile. This method
returns an array that contains in each row the ID of the resource whose profile match the
XPath query.

Parameters:

« XPathExpression: This expression is applied to the Profile XML section.
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Return: an array that contains the IDs of the corresponding Profiles.

Internally the method fills this XQuery template with the appropriated values:

for $doc in collection("/db/Profiles")//Document/Da ta/child::*[local-
name()="Profile'//DILIGENTResource where $doc/Profi le*XPATH* return
$doc/UniquelD

queryResourceTypeProfilesForID

String [] queryResourceTypeProfilesForID (String xP athExpression, String
resourceType)

This method allows directly query the profiles that the DIS-IC publishes. The XPath
expression is related to the XML profile structure and is dynamically inserted in a wrapper
XPath query that allows retrieving from the DIS-IC registry the desired profile. This method
returns an array that contains in each row the ID of the resource whose profile match the
XPath query.

Parameters:
« xPathExpression: This expression is applied applied to the Profile XML section.

e resourceType: it's the type of DILIGENT resource to query for.
Return: an array that contains the IDs of the corresponding Profiles.

getAlIRunningInstancesOnDHN
String [] getAllRunninglnstancesOnDHN (String DHNId )

This method allows retrieving all Running Intance IDs of the Running Instance deployed on
the DHN identified by the given ID.

Parameters:

» DHNId: the ID of a DHN profile.

Return: an array of IDs corresponding to the Running Instance profiles.
Internally the method fills this XQuery template with the appropriated values:

for $doc in

collection("/db/Profiles/Runninglnstance")//Documen t/Data/child::*[local-
name()="Profile'//DILIGENTResource where $doc/child :*[local-
name()="Profile'/DHN[@UniquelD="*VALUE*"] return $ doc/UniquelD

getElementsFromIDProfile

String [] getElementsFromIDProfile (String ID, Stri ng elementLocalName,
String elementNamespace).

This method queries the DIS-IC in order to retrieve specific Elements of a DILIGENT
resource Profile identified by the given ID. If the ID does not have the "elementName"
element, it returns null.

Parameters:
« ID: the ID of the DiligentResource to query.
» elementLocalName: the element local name to retrieve

» elementLocalNamespace: the element local hamespace to retrieve

Return: an array of String corresponding to all the Elements matching the query.

Internally the method fills this XQuery template wi th the appropriated
values:for $profile in collection("/db/Profiles")// Document where
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$profile/ID/text() eq *ID*' return $profile/Data/c hild::*[local-

name()="Profile')/DILIGENTResource/Profile/.//*[loc al-

name()="ELEMENTNAME*"|[namespace-uri()=*ELEMENTNA MESPACE*]

getRISpecificData

String [] getRISpecificData (String serviceClass, S tring serviceName,

String entryName).

This method queries the DIS-IC in order to retrieve the Specific Data section contained in a
Running Instance Profile. The Specific Data section of a Running Instance is identified by
the Service class and name the Running Instance belongs to, and by the entryName that is
one of the endpoint the Runnig Instance exposes.

Parameters:
» serviceClass: the Service Class value of a running instance profile.
» serviceName: the Service Nam value of a running instance profile.

« sentryName: the entryName element of the Running Instance profile.

Return: an array of string each representing the content of a Specific data section matching
the specified criteria

Internally the method fills this XQuery template with the appropriated values:

for $riProfile in

collection("/db/Profiles/Runninglnstance")//Documen t/Data/child::*[local-
name()="Profile']//DILIGENTResource/Profile[AccessPo int/Runninglnstancelnte
rfaces/Endpoint{@EntryName="*ENTRYNAME*"]] where

$riProfile/ServiceName/text() eq *NAME*' and

$riProfile/ServiceClass/text() eq *CLASS* return $riProfile/SpecificData

getEPRsFromClassAndName

String [] getEPRsFromClassAndName (String serviceCl ass, String
serviceName, String entryName).

This method queries the DIS-IC in order to retrieve the EPRs of the Running Instances
generated by the Service having the specified name and classes and providing the
EntryName. In the current implementation the methods returns an array of string of URI (in
the next planned release it will return an array of EndpointReferenceType).

Parametes:
» serviceClass: the Service Class value of a running instance profile.
» serviceName: the Service Nam value of a running instance profile.

» sentryName: the entryName element of the Running Instance profile.

Return: an array of strings each representing an EPR of a RunningInstance matching the
specified criteria

Internally the method fills this XQuery template with the appropriated values:

for $riProfile in

collection("/db/Profiles/Runninglnstance")//Documen t/Data/child::*[local-
name()="Profile']/DILIGENTResource/Profile where

$riProfile/ServiceName/text() eq *NAME*' and

$riProfile/ServiceClass/text() eq *CLASS* return
$riProfile/AccessPoint/Runninginstancelnterfaces/En dpoint{@EntryName="*ENT
RYNAME*")/text()
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queryDISIC
String queryDISIC (String XQuery).

Using this method, it is possible to directly query WS-Resource Properties properties as well
as profiles by sending an XQuery to the DIS-IC.

In order to define the XQuery, it is important to take into account the organization of
Collections managed by the DIS-IC. In Section 2.2.2 the DB structure used internally by the
DIS-IC has been illustrated.

Parameter:

»  XQuery: a valid XQuery, compliant with the syntax (with the exception of XML Schema-
related features) specified in W3C's recommendations outlined in the June 2006
candidate recommendation (http://www.w3.org/TR/xquery/)

Return: a String containing all the records that satisfy the query. The result is an XML
having this form:

<ResultSet>
<Record>
Single Entry of the resultset of the an XQuery query
</Record>
<Record>
</Record
<ResultSet>

If the query does not produce any results the return is: <ResultSet></ResultSet>.

subscribeEPRToTopic

EndPointReference[] subscribeEPRToTopic(EndpointRef erenceType clientEPR,
QName topic)

This method allows contacting DIS-Broker in order to subscribe the given notification
consumer to the given topic. The method retrieves the current DIS-Broker EPR using the
Node Access Library and exploits DIS-Broker stubs.

Parameters:

» EndpointReferenceType clientEPR: the notification consumer EPR It could be a different
EPR than that of the caller client.

« QName topic: the topic to subscribe to.
Return: the list of notifiers, if any.

unsubscribeEPRFromTopic

void unsubscribeEPRFromTopic(EndpointReferenceType clientEPR, QName topic)

This method allows contacting DIS-Broker in order to unsubscribe the given notification
consumer to the given topic. The method retrieves the current DIS-Broker EPR using the
Node Access Library and exploits DIS-Broker stubs.

Parameters:
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» EndpointReferenceType clientEPR: the notification consumer EPR. It could be a
different EPR than that of the caller client.

+ QName topic: the topic to unsubscribe to.
Return: void.

2.2.5.2 How to use the component

All DISHLSClient methods are static, so it is not required to create an object of this class to
use them (as in the previous version of the component). The DISHLSClient uses an XQuery
template file to implement calls to DIS-IC, and at the time of the first method call, internal
data structures are loaded with queries template and the appropriate DIS-IC port type.

Therefore, to use the DIS-HLS-Client inside a service running on a DHN, it is required only
to import the DISHLSClient class and to call the method:

import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClient ;
import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClientExcep
tion ;

DISHLSClient.getAlICSEntries();

To use the DISHLSClient inside a client that runs in a node where a DHN is installed, it is
needed to call the init() method:

import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClient ;
import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClientExcep
tion ;

DISHLSClient.init();
DISHLSClient.getAlICSEntries();

To use the DISHSLClient inside a client that runs in a node where DHN is not installed, it is
required to specify in the init() method the location of two files:

« VOMap.xml: it contains the DIS-IC URIs to query;
» DISQueries.xml: the XQuery template file;

import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClient ;
import

org.diligentproject.informationservice.dishlsclient .impl.DISHLSClientExcep
tion ;

DISHLSClient.init(*<VOMap.path>","<DISQueries.path> ");

DISHLSClient.getAlICSEntries();

The DISHLSclient class contains also a CLI (Command Line Interface), that can be use to
run DISHLSClient methods from command line:

java org/diligentproject/informationservice/dishlsc lient/impl/DISHLSClient
<VOMap.path> <DISQueries.path>
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There are also DISHLSClient methods that contact a DIS-Broker in order to subscribe and
unsubscribe to/from topics:

« subscribeEPRtoTopic
» unsubscribeEPRfromTopic

This code example describes a client that subscribes to a topic, waiting for notifications for
50 seconds and then unsubscribes it from the topic:

public class DISHLSClientSubscribeBroker implements NotifyCallback{
static DISBrokerServiceAddressingLocator brokerLoca tor = new
DISBrokerServiceAddressingLocator();

[* This method is called when a notification is de livered */

public void deliver(List topicPath, EndpointRefere nceType producer,

Object message) {
ResourcePropertyValueChangeNotificationElementTyp e notif_elem;
ResourcePropertyValueChangeNotificationType notif

notif_elem =
(ResourcePropertyValueChangeNotificationElementType ) message;
notif =
notif_elem.getResourcePropertyValueChangeNotificati on();

System.out.printin("Deliver called");
if (notif != null) {

System.out.printin("A notification has been deli vered");
System.out.print("New value: ");
System.out.printin(notif.getNewValue().get_any() [oD;
}
}
public void run (String topicNamespace, String topi cLocalName){
/I The NotificationConsumerManager sets up an end point where
/I notifications will be delivered.
try {

NotificationConsumerManager consumer;
consumer = NotificationConsumerManager.getinstanc e();
consumer.startListening();

EndpointReferenceType consumerEPR =
consumer.createNotificationConsumer(this);

DISHLSClient.init();

QName topic = new QName(topicNamespace,topicLocal Name);

DISHLSClient.subscribeEPRToTopic(consumerEPR,topi c);

System.out.printin("Waiting for notification. Ctr I-C to
end.");

try {

Thread.sleep(50000);
} catch (Exception e) {
System.out.printin("Interrupted while sleeping. ");
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}
DISHLSClient.unsubscribeEPRFromTopic(consumerEPR, topic);

}

catch (Exception e) {
e.printStackTrace();

}

public static void main (String[] args) {

DISHLSCIlientSubscribeBroker client = new
DISHLSClientSubscribeBroker();

client.run(args[0],args[1]);

}

2.2.5.3 Implementation Details

2.25.3.1 Classes

Every class includes an instance of org.apache.commons.logging.Log used by the
log4j logging mechanism [4]. All the following classes belong to the package
org.diligentproject.informationservice.dishlsclient impl

DISHLSClient

This class is the only entry point to the static methods offered by the library (see Figure 41).
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DISHLSClient

-logger : org.apache commaonslogaing.Log

-mapParser : org diligentprojed . keeperservice.hnm.impl ParseYOM ap

"nal: org diligentprojed keepsrservice hnm impl NAL

dislcS ervicelURLs : java.il List

-configDirP ath : javalang String

-dislLocator - org diligentprojed informationse rvice disic stubs DISICServicel ocator
-dis_jic : org.diligentproject.info mationservice disic.stubs DISICPortT ype
-dis_ic_cs: org diligentproject in form ationservce disic.stubs DISICPoType
-dis_ic_csInstance : org diligentprojedt inform ati ice disic stubs DISICPortType
-dis_ic_collection : org diligentproject.informationservics disic.stubs.DI SICPortT ype
-dis_ic_dhn : org.diligentproject informationservice disic.stubs.DISICP ot Type
-dis_ic_extRI - org diligentproject informationservice disic stubs DISICPoriT ype

-ciis_ic_service : org diligentproiect inform ationservice disic.stubs. DI SICP ort Type
-clis_ic_ri: org.cillgentproject infom ationserics disic.stubs DISICP ol Type
-dis_ic_glite : org diligentproje ¢t informationservice disic. stubs DISICP ortT ype
-dis_ic_ws: org diligertprojed.informationser vice disic.sub s.0 S| CP ort Type
-aueryP ool : java util Hashtable

-path - java xml xpath ¥P ath

-serializer . javax.ml transform.Tr

-HLSException : DISHLSClientE xception

NIt : void

Hinit¢arg : java lang.String, argl : java.lang. String) : void

initializeQueryP ool() : void

+initi alize QueryP ool Test(argD : java lang.String) : void

nitializeDI SIC () : woid

initializeD|SIC (argD - java lang String) - void

-getQuery(argl : javalang.String): java.lang. String

+oueryDISIC{argQ : javalang.Sting) : java.lang.Strin:

-eueryDISIC forWS(arg : java lang String) - java lang String

+queryDISiarg0 : javalang.Sting) . java.lang.String

+aetAllPublishedE nties() : java lang String

+aetR esourceEntriesfarg0 : org apache axis message addressing EndpointR efere neeT ype) © java lang String
+discoverR esourceP {arg0 . org.apache.ax s.message addressing EndpointR eference ype) . java.lang.Sting [J[]
+aetR esourceP ropertyValue(argd - org.apache.axismessage.addressing EndpointReferenceT ype, argl : javalang String, arg2 « java.lang.String) : java lang Strin

+createEP RFromMemberServiceE PR{arg0 : javalang String): org apache. axis message addressing EndpointReferenceT ype

+gethlemberServiceEPRF rom Address(argd - javalang String) - org apache axis message ing EndpointR eferenceT yps []

+aethemberServiceEPRF romP ropertylameiargl : java.lang.String[]): org.apache axis.message addressing EndpointReferenceType

+aetiemberServiceEPRF romPropertyNameiaral : java.lang.String[], argl : javalang String) | org apache.axs.message addressing EndpointReferenceType [

ServiceEPRF (arg0 - java lang String) - org.apache axis message addressing EndpointReferenceType [|
+aethemberServiceEPRF romP ropertyvalue| agtl ava lang String[][]): org.apache a)asmessege addressing EncpointReference T ype
+getiemberServiceEPRF romP ropertyValue(arg : java.lang Stringl][], argl : java.lang.String): org apache .axsmessage addressing EndpointReferenceT yse

+getEPRsRIF romClassAndNam e{amg0 - javalang String, arg1 - java lang String, arg2 - java lang String) - javalang String []
+ueryR esourceT ypeP rofilesk orlD(argD : java.lang String, argl : java lang.String) : java.lang.String
+getRISpeciicDatatargd : java.lang Sting, argl : java lang. String, arg2 : java.lang String) : javalang Sting
+queryRegistryDIS (arg0 - java lang String) - java lang Sting

+astAllProfilsEntres) : javalang.String

+aetAlResourceT yoeE rtriesargd : javalang String) : javalang.Sting

+getAIDHNEntries(): java lang String

+getAIGL teResourceE rtries)) : javalang.String

+aetall ServiceEntries(): java lang Sting

+getAllRunninglnstanceE rtries()  java lang Sting

+aetAlExternalRunninginstanceEntrie 5) : java.lang String

+aetAllC SEntries() : javalang.String

+getAICSinstanceEntries() : java.lang String

+getAlCallectionE ntries() : javalang.String

+aetAllProflelD s : javalang Sting

-parsslDsResultSet(argd - javalang Sting) - javalang String

+getAllResourceT ypel Ds(argl : javalang String) . javalang String [

+aetAIDHMIDS() © javalang String

+oetAlGLiteResourcelDs() : java.lang String

+getAllServicelDs() : java lang String []
+aetAlRunninglnstancel Ds() : java.lang String [

+getAllExternalRunninginstancelDs() : javalang String

+getAICSIDs( : javalang Sting

+aetAllC SinstancelDs() : javalang.String

+aetAllCallectionIDs() : javalang.Sting

+qetProfieF romID{argd : java lang String) - java.lang Sting

+aetR esourceT ypeFromiD(arg0 : javalang String): java kang.String

+aetAuthP olidesFromlD(argd : javalang String): java lang.String

‘+weappe dGueryProfiles(argd : java lang String) - java lang String

+wwappe dousryResourceTypeP rofilestarg0 . javalang.String, arg? : javalang.String): java fang String

+gueryProfilesForlDAndP raflesfargl : javalang.Sting) : java.lang String

-pars=DILIGENTResourceResultSet(argd : java lang String) - java lang String ]

+queryResourceT ypeP rofilesk orlD AndP rofiles{aryl : java.lang String, argl : java.lang.String): javalang String

+gueryProfilesForlD(arg0 : java lang String) : java.lang.String []

+aetElementsFrom|DP rofile(argl - java lang Sting, arg! - java lang String, arg? - java keng String) - java.lang Sting ]

+getAlRunninglnstancesOnDHM(arg0 : java lang.String) : java.lang.String []

+getEndpointF ram AccessE lement(argl : javalang. String) © java.util Hashtable

+subscribe EPRT oT opic(argd : org apache axsm essage addressing EndpointReferenceT ype, argl : org apache axis message addressing F ndpointReferenceT ype, arg? : java lang String, arg3 : java lang String) : void
+unsubscribeEP R FromTopic(argd . org.apache.axis.m essage addressing EndpointReferenceType. argl : org.apache.axis.message .E ndpointR eferenceT ype, arg2 . java.lang.String, arg3 . java lang.Sting) . v...
-clitethods() : java.lang.String

+m ainfarg : java.lana Stinal]) : void

-parseR esultF orEP Rs{arg0 ; java.lang.String) : java util.Vector

Figure 41. DIS-HLSClient: DISHLSClient class diagram

2.2.5.3.2 Dependencies

This library strictly depends on the organization of the Collections in the DIS-IC XML
database (see Section 2.2.2) to build the XPath and XQuery queries to send. The library
uses a file (DISQueries.xml) that contains all templates for XQuery queries that are loaded
at the first invocation time. The file is located inside the container directory of the HNM
service and it is reported in Appendix B.1

The DISHLSClient uses a map file to load the DIS-ICs Endpoints. This file is related to a
single VO and it is retrieved using the Node Access Library (see Section 3.2.3). In order to
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implement methods for notifications, the DISHLSclient needs also to contact the DIS-Broker
and therefore it needs the DIS-Broker stubs. Furthermore, to manage the XPath and XQuery
queries, to create DOM Documents, and to contact the DISIC this library needs to import
other classes and jars that must be accessible through the classpath:

» xalan.jar

» xercesImpl.jar

« xml-apis.jar

e xsltc.jar

e resolver.jar

» serializer.jar

« org.diligentproject.informationservice.disic.stubs.jar
« org.diligentproject.keeperservice.hnm.nal.jar

« org.diligentproject.informationservice.disbroker.stubs.jar

2.2.6 DIS-Registry

The DIS-Registry service manages DILIGENT Resource profiles (described in D.1.1.2 [1]) for
each DILIGENT Resource by providing registration and unregistration facilities for the
DILIGENT resources as well as their storage, preservation and publication in the DIS-IC.
Regarding the DILIGENT Resource registration, the service:

» validates profiles against DILIGENT resource profiles schema;
« assigns Uniquelds to profiles that don't have it;

e in case of Service profiles, stores also related packages into PackageRepository;
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2.2.6.1 Profile
The service profile of the DIS-Registry is reported in Appendix A.3.

2.2.6.2 Managed Resources
DIS-Registry

The DILIGENTResource class models the stateful part of the DIS-Registry’s WS-Resources.
A resource is created each time a new DILIGENT Resource is registered. At creation time, a
UniquelD is assigned to the DILIGENT Resource if it is not present yet. A Profile (as
described in section 3.1.2 of D.1.1.2) is composed by four fixed elements: UniquelD,
ResourceType, AuthPolicies, and Profile.

The UniquelD identifies the resource unambiguously.

The ResourceType discriminates among the different resource types. It is possible to have
eight different resource types:

« DHN (Diligent Hosting Node)
e gLiteResource

» Collection

» Service

e Runninglnstance

« ExternalRunningInstance

e CS (Compound Service)

e CSInstance (Compound Service Instance)

The AuthPolicies (Authorization Profile) part will be included as soon the integration
between this service and the DVOS Authorization Service will be completed. This activity is
planned for the DILIGENT Beta prototype release.

The Profile part identifies a resource-specific section that includes the information described
in section 3.1.2 of D1.1.2.

The class exposes the “RP_PROFILE” resource property corresponding to the whole
resource profile. It QName is the following:

« {http://www.diligentproject.org/namespaces/informationservice/disregistry/DISRegistryS
ervice}Profile;

DISRegistryFactoryService

The DISRegistryFactoryService is implemented as a singleton WSRF service with a stateful
WS-Resource (named DISRegistryFactoryServiceResource). The resource maintains the
mapping between DILIGENT IDs and DISRegistryService’s WS-Resource EPRs.

The resource exposes 11 WS-Resource Properties of type RegistryProperty (see section
2.2.6.5.2 for description):

» RP_RICOUNTERRP;
» RP_EXTERNALRICOUNTERRP;
» RP_SERVICECOUNTERRP;
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* RP_COLLECTIONCOUNTERRP;
+ RP_DHNCOUNTERRP;

» RP_CSCOUNTERRP;

» RP_CSINSTANCECOUNTERRP;
* RP_GLITESECOUNTERRP;

* RP_GLITECECOUNTERRP;

» RP_GLITESITECOUNTERRP;

* RP_GLITESERVICECOUNTERRP.

These properties are updated at profile creation/update/removal time. Each of them
maintains the number of DILIGENT Resources of the corresponding type currently
registered by the DIS-Registry together with

o the last operation performed
o the related UniquelD,

o the last modified time.

The properties are also registered as Topics in the DIS-Broker, so clients can subscribe to
particular events related to DILIGENT Resources (e.g. the death of a Running Instance with
a given ID) and receive from the DIS-Registry the appropriate notification.

The DILIGENTResourceQNames class defines the set of DIS-Registry QNames; the
corresponding class diagram is shown in Figure 43.

z=<interface==

DILIGE NTRes ource QNames
+M S java.lang String = "hitp: ddiligent proj ed org/nam espacesinfom ationserviceidi sregistryDI SR egistrySe rvice”
+MSFACTORY : java lang. String = "httpcfidiligentproje d org/inam e spacesd/inform ationse vice/disregistry/DISRegig vFadorySenvi...
+RP _PROFILE : javax.xnl namespace OName
+RP _RICOUNTERRP : javax.xml.namespace GMName
+FP EXTERNALRICOUNTERREP : javax.xml.namespace.GhName
+RP SERVICECOUMNTERRP :javax.xml.namespace OMame
+RP COLLECTIONCOURNTERRP : javax.xml.namespace GMame
+RP DHMNCOUNTERREP : javaxxmlnamespace QMame
+RP CSCOUMTERRR . javax xml.namespace OMame
+RP _CSINSTAMNCECOUNTERREP . javaxxmlnamespacs QMame
+RP GLITESECOUNTERRP : javax.xnlnamespace.GName
+RP GLITECECOUNTERRP : javaxxml.namespace. GMame
+RP _GLITESITECOUNTERRP : javax.xml.namespace.Qhame
+RP GLITESERVICECOUNTERRP :javax.xml.namespace OName
+RESOURCE _PROPERTIES : javax.xml.namespace Qlame
+RESOURCE _REFEREMCE : javax.ml.namespace.QName
+RESOURCE FACTORY PROPERTIES : javax.xml.namespace OMame

Figure 43. DIS-Registry: DILIGENTResourceQNames class diagram

2.2.6.3 Operations

The DISRegistryFactoryService and the DISRegistryService classes implement the operations
globally provided by the DIS-Registry.

DISRegistryFactoryService
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createResource

String createResource (CreateResourceMessage messag e)

It allows creating DISRegistryService resources, specifying as parameter (serialized as a
String) the resource profile. It returns the UniqueID of the resource created (or the
UniquelID pre-specified in the resource profile). This method updates the state of the
DISRegistryFactoryService, creating a mapping between the DILIGENT UniqueID and the
DISRegistryService WS-Resource EPR

Parameters:

» CreateResourceMessage message: described later in the stubs section, this parameter
contains:

o String Profile: the String serialization of a DILIGENTResource profile;

o String RegistrationMode: it can assume one of the following values:
AUTOMATIC_REGISTRATION_MODBr REQUEST REGISTRATION MODEHEnN the
first case, the registration ends with the actual modification of the interested VO. In
the latter case, the registration ends with a notification to VO managers. In the
implementation the DIS-Registry prepared for the alpha prototype, the
DISRegistryFactoryService still does not deal with the VOs authorization policies
since the integration with the Authorization Service is not yet completed. This
feature will be provided with the beta release.

o String packageURL: during the Service profile registration phase, it is required to
specify the location where the software packages are available for downloading. This
location is passed to the Package-Repository that will retrieve, validate, and store
the software packages implementing the service whose profile is the object of the
registration. This parameter is ignored if the given profile is not of type “Service”.

o VOI] suggestedVO: an Array of VOs to register the DILIGENT Resource to. This
functionality will be provided with the DILIGENT beta prototype release.

Return: the uniquelD of the resource created.

updateResource

UpdateResourceResponse updateResource (UpdateProfil eMessage message)

It allows updating an existing DILIGENT Resource profile. In the case that the given
resource ID is not present in the DIS, the operation uses the createResource  operation
in order to create a new resource.

Parameters:

« UpdateProfileMessage message: described later on the stubs section, it contains:
o String diligentID: the DILIGENT ID of the profile to update,
o String xmlProfile: the serialised string representation of the profile.

Return: None;

removeResource

RemoveResourceResponse removeResource (RemoveResour ceMessage)

This method allows removing an existing DILIGENT Resource. The removal of an existing
resource implies: (i) removing of the mapping information maintained as state of the
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service, (ii) destroying of the DILIGENTResource that exposes the related profile, and (iii)
calling the remove method of the DIS-IC service.

Parameters:
+ RemoveResourceMessage message: described later in the stubs section, it contains:
o String diligentID: the DILIGENT ID of the profile to delete.

o String unregistrationMode: this parameter can assume one of the following constant:
AUTOMATIC_UNREGISTRATION_MOD# REQUEST _UNREGISTRATION _MQDR
the first case, the unregistration ends with the actual modification of the interested
VO. In the latter case, the registration ends with the notification of the appropriate
VO managers. In the implementation the DIS-Registry prepared for the alpha
prototype, the DISRegistryFactoryService service still does not deal with the VOs
authorization policies since the integration with the Authorization Service is not yet
completed. This feature will be provided with the beta prototype release.

DISRegistryService

The following operations are invoked on a qualified EPR. This means that they always
operate in the context of a WS-Resource of the DISRegistryService (as described in Section
2.2.6.2).

update

void update (String Profile)

It allows updating the given Profile.

Parameters:

» String Profile: serialization of the profile file to update
Return: none.

remove

void remove ()

The remove method allows deleting the DILIGENT Resource by destroying the related WS-
Resource. Moreover, it deletes from the disk the serialization objects representing them.

Return: none.

getProfileString

String getProfileString()
This method returns the Profile managed by the WS-Resource.
Return: the XML string representing the profile.

2.2.6.4 How to use this component

DIS-Registry functionalities may be used only by services entitled to register new DILIGENT
Resources, i.e. the following DILIGENT components:

« HNM service (Keeper) in order to create/update DHN profiles and Running Instances
profiles;

« DLManagement service (Keeper) in order to remove DHN profiles, create/update/delete
Running instance profiles;
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e DIS-R-GMAClient service (InformationSystem) in order to create/update/remove
gLiteResource profiles;

» CSEngine service (Process Management) in order to create/update/remove CS definition
profiles and CS instance profiles;

A DIS-Registry UI has been implemented to simplify, by means of a command line interface,
the add/remove/update profile operations:

To add a profile:

java DISRegistryUl -factoryUrl:<factoryUrl> -insert -type:<resource_type>
-mode:<reg_mode> -profile:<xmlFile> [-pkg:<pkg_url> ] [-vo:<vo_id>]

The package_url is the location of the package associated with the Service Profile and it
is mandatory only for a Service profile registration.

To update a profile:

java DISRegistryUl -factoryUrl:<factoryUrl> -update -id:<resource_id> -
profile:<xmlFile>

To remove a profile:

java DISRegistryUl —remove -factoryUrl:<factoryUrl> -mode:<unreg_mode> -
id:<resource_id>

The CLI parameters are the same of the ones explained for the operations of the
DISRegistryFactoryService (section 2.2.6.3).

2.2.6.5 Implementation Details

2.2.6.5.1 Class

Every class includes an instance of org.apache.commons.logging.Log used by the
log4j logging mechanism [4]. All these «classes belong to the package
org.diligentproject.informationservice.disregistry. impl.
DISRegistryService

This class (see Figure 44) represents the stateful part of the DISRegistryService. It
implements the operations presented in the previous sections and declared in the
DISRegistry.wsdl.

DISReqistrys ervice
-logger: org.apache.commons.logging.Log

-getResource(): DILIGENTR esource

+updatefargD ;javalang.String) ;. UpdateR esponse
+getProfileStringfargd © GetP rofileSting) © javalang.String
+removelargd : Remove) . RemoveResponss

-logS ecurityinfolargd © java.lang. String) : void

Figure 44. DIS-Registry: DISRegistryService class diagram

DISRegistryFactoryService

This class (Figure 45) implements creation/delete/removal of resources for the
DISRegistryService. Moreover, this class registers the DISRegistryFactoryResource WS-
Resource-Properties into DIS-IC using DIS-IP library. In the Alpha release, the DIS-IC
address is extracted from a local configuration file. With the beta prototype, it will be
provided by DLManagement service through the local NAL library. In order to parse this
configuration file a utility class has been developed, named
org.diligentproject.keeperservice.hnm.impl.ParseMap
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It is important to note that it supports replication by means of multiple registration of the
created resources in more than one DIS-IC, whilst the partitioning of the registration will be
provided with the beta prototype release.

Finally, using the DIS-IP the DISRegistryFactoryService supports the notification of the
registered events by means of the registration of its WS-ResourceProperties to the DIS-
Broker.

DISR egistryF actoryService

-bassURL : javanst URL

-fadtoryURI ; javalang.String

-prof: org.diligentproject inform ationservice util ParseProfile

-logger : arg.apache. commanslogging Log

-nameF actory © java.lang.Sting = "diligertprojediinformatio ngervice/disregi gry/DI SR egi gryf actoryService"

-bassDir : javalang String

-regPath - java lang. String

-pushiFileP ath : javalang.Sting

Hlocator_instance : DISR egistryServceAddressinglo cator

-endpointF adory : org.apache axsm essage addressing EndpointReferenceType

HigGname : java util ArrayList

-persistenceHelper ;. org.globus werf.utils FileP ersigenceHelper

+DISRegistryFadoryService()

+oreateR esourcefargl @ CreateResourceMessage); javalang String

+updateR esource(arg0 : UpdateP rofleiessage) : Update ResourceResponss

+removeResource(argd : RemoveResourceMessage): RemoveR esource Response

-getResource(): DI SRegistryF actoryR esaurce

HogSecuritynfolarg0 : java.lang String) : void

+updateC ourtednfofargl : org .diligentprojed inform ationservics util ParseP rofile, argl : java.lang String, arg2  javautil.Calendar) : wid
+HoadAndR egisterProfleF rom Disk(arg 0 : java.lang.String) : javalang String

-getheyAsFile(argl : java.lang Objed) : javaio File

lozcdP rafiles)) : woid

-registerP ullMode(arg0 : org.apache axis. message addressing E ndpointReference Type, argl : arg.diligentproject . common provider DILIGENTPropertySet) : w...
-register? ushi odefargl @ org apache axismessage addressing EndpoirtR eferencaeTyp e, argl © org.diligentproject. com mon provider DILIGENTP ropertySet): ..
U nregisterR IR elatedToDHM{arg 0 © java.lang. String) ; void

Figure 45. DIS-Registry: DISRegistryFactoryService class diagram

DILIGENTResource

This class (see Figure 46) models the stateful resources of the DISRegistryService. This
class publishes the Profile of the DILIGENT Resource it manages as resource properties as
previously discussed, and it manages the resource persistence on the disk. By implementing
the PersistenceResource interface (i.e. its the load () and store () methods), it’s possible to
serialize the WS-Resource on disk and recover from Java WS Core container or service
crashes. Using the DIS-IP, the DILIGENTResource class implements also the registration of
Topics in the DIS-Broker.

Finally, this class implements profile validation against DILIGENT Resource profiles schemas,
control of the uniqueness of the resource profile, and in case of Service profiles, it is
responsible to contact the Package-Repository to store the related packages.
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DILIGE HTResource
-propSet @ org.globus werf ResourcePropertySet
-key : javalang.Ohbject
-inputgtream ; java.iolnputStream
-profilesBase | java lang.String
-propeties : javautil Properties
-profileRP ; org.globus werfResourceProperty
-epr ;org.apache.axis.message addressing EndpointR eferenceType
-persigenceHelper: ong.globus. wearf.utils FileP ersistenceHelper
SerminationTime : java.util.Calendar
-baseDir : javalang.String
-reqPath : java lang.String
-subsPath : java.lang.String
-doc: org.wic.dom Document
HistCiname : java util ArrayList
-unigueld : javalang String
-resourceType © javalang.Sting
-authpolicies : javalang.String
-topiclist : org.globus werf.T opicList
-logger: org.apache.commonslogging.Log
-ulidgen : org.apache. axis .components.udid. UUID G en

+DILIGEMTR esource()

+initializefargl : java lang.String, arg? : javalang .String, arg2 : CreateResourceMessage) : javalang Ohjed
-getheyfsFile(argd : java.lang. Objed) : javaioFile

#getP ersistenceHelper() | org.globuswarf.utils FileP ersisenceHelper

+storel): void

+removel): void

+getlD) : javalang.Ohbjedc

+getldniguelD() : javalang.String

+setlniquelD(arg0 : java.lang.String): void

+getResourceT ypel) : javalang.String

+setResourceT ypelargld : javalang .String) : void

+oetP olicies() : javalang.Sting

+zetPolicies{argD: javalang . String): void

+getProfilel) : org.wic. dom Documernt

+zetProfilefargl ; org.wic dom Document) ; void

-validateProfilefargl ; javalang.String, argl ; javalang.String): orgowdc dom Document

-getTagC ontent{argl : java.lang.Sting, argl : java lang String) : javalang.Sting

-getT agiftrib uteC ortert{argd : javalang Sting, argl : java lang.String, arg2 : javalang String) : javalang.Str...
+validateP rofilefarg0 : CreateResourcel essage) : javalang String

-isldreadylsediargd ; javalang . String) © boolean

+updateR esource(arg0 ; javalang.String) © void

-registerP ullModeP rofile() © void

-reqister? ushi odeProfile): woid

+createEP Riarg0 : javalang.Chjed) : org.apache axis . message addressing E ndpointReferenceType
+getCurentTime(): java.util .Calendar

+getTeminationTime() : java.util.Calencar

+setT erminationTim efargd : java.util .Calendar) ; void

+getEpr() | org.apache . axis.nessage.addressing EndpointR eferenceType

+getTopicList() : org.globus werf.TopicList

+getR esourcePropertySet(): org.globus werf ResourcePropertySet

Figure 46. DIS-Registry: DILIGENTResource class diagram

DILIGENTResourceHome

The DILIGENTResourceHome class (see Figure 47) permits the creation of
DILIGENTResource resources, and by extending ResourceHomelmpl abstract class, it is
responsible to load from local disk persisted resources at service or container start up.

DL Creation & Management services detailed design report Page 86 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

DILIGE HTResourcet ome
Hogger: orgapache.commonslogging Log

+createlarg 0 javalang.String): org.globus werf Resourcel ey

Figure 47. DIS-Registry: DILIGENTResourceHome class diagram

DISRegistryFactoryResource

This class (see Figure 48) models the stateful part of the DIS-RegistryFactory Service
following the singleton pattern. The state of this service is maintained by a HashMap
handling the relationships between DiligentID and DIS-RegistryService EPR and by the
resource properties described in section 2.2.6.2.
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DISRegistryF actoryR esource
-propSet ; org.globus werf ResourcePropertySet

-kevy : java.lang.Ohbject

-terminationTime : java.til.Calendar

~outstream : java.o FileOutputStream

-profileMapping © java.utilHashtable

-ExtemalR unninglnstance CounterR P : org.globus werf R esourceP roperty
-unninglnstanceCounterRP ; org.globus werf R esourceP roperty
-collectionCounterRP : org.globus. werf ResourceP roperty
-serviceCounterRP : org.globus, werf ResourceP roperty

-csCounterREP : org.globus werf R esourceProperty
-celnganceCounterRP ; org.globus weifFesourceProperty
-dhnCounterRP © org.globus werf.ResourceP roperty

-gLite SEC ounter® P org.globus.werf ResourceP roperty
-gLiteServiceCounterRP ;. org.glohus.wsfResourceProperty

-gLiteSiteC ounterRP ;. org.globuswerf R esourceProperty

-gLite CE CounterRP : org.globus werf R esourceProperty

-topicList | org.globus werf.T opicList

-flebackup : java lang String

-logger : org.apache.commonslogging.Log

+D1 SR egistryF adoryF esource!)

+initialize ) ; void

+5 etRunninglnstanceCourteriargd : RegistryProperty) : void

+G etRunninglnstanceC ounter() : Regist ryProperty

+5 etE xternalRunninglnstanceC ounter{arg 0 : RegistryP roperty): woid

+G etE xternal Bunningl nstanceCounten]) : RegistryProperty

+5etService Counterfag0 @ RegistryProperty) : void

+GetServiceC ounter(): RegistryProperty

+3etCollectionCountenargl : RegistryProperty) ; woid

+GetC ollection ounter() . RegistryP roperty

+SetC SCountenargd : RegistryProperty) ; void

+GetC SCounter ; RegistryP roperty

+S et SinstanceC ounter{arg0 : RegistryProperty): void

+G et SinstanceC ounter() | RegistryProperty

+5etDHMC ounter(argd : RegistryProperty): void

+G etDHMCounter() | RegistryP roperty

+SetGLiteSECounter(aral . RegigryP roperty) : void

+GetGLiteSECounten]) : RegistryProperty

+5etGLiteCE Courter(argd | RegistryProperty) . void

+GetGLiteCE Courter(): RegigryProperty

+3etGLiteSteCourterargd . RegistryProperty) | void

+GetGLiteSteCounter() © Regigr roperty

+3etGLiteServiceCounterfargd : RegistryP roperty) ; void
+GetGLiteSeniceCounten)) ;| RegistryP roperty

+puthMappingProfilelargd : javalang String, argl ; org.apache.axis.message addre ssing E ndpointR eference Type) . void
+U pdateMappingP rofile(arg0 : java.lang.Sting, argl © org.apache. axismessage addressing EndpointR eferenceT ype) © void
+getMappingProfilefargd : javalang String) . org.apache axsmessage addressing EndpointR eferenceT ype
+e xistsUniguelD{argl : java.lang.3ting) : boolean

-reac ML) ; woid

-serializeHashiarg0 : java.util Hashtable) : void
+removeProfileMappinglargl : java.lang String) ; void
-unescapexXML{argD : javalang. String) : java.lang String

+g etTopicList( : org.globus werf.TopicList
+getResourcePropertySet(): org.globus werf ResourcePropertySet

Figure 48. DIS-Registry: DISRegistryFactoryResource class diagram

DISRegistryFactoryResourceHome

This class is the Resource Home of the DIS-Registry-Factory (see Figure 49)
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DISRegistryF actoryB esourced ome
-logger: org.apache.commonslogging Log

+indSingleton) : org globus werf Resource

Figure 49. DIS-Registry: DISRegistryFactoryResourceHome class diagram.

2.2.6.5.2 Stubs

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryService.DILIGENTResour
ceProperties

This class represents DILIGENTResourceProperties Set (Figure 50).

DILIGE H TR esourceP roperties

-profile : javalang.String

-topic : org.oasis. wen. TopicE xpressionType(]

-topicE xpressionDialects : org apache axistypes URI[]
-fixedT opicSet : boolean

-__equalsCale: javalang Chied

-_ hashCodeCale: boolean

-typelesc ; org.apache.axis.description TypeDesc

+D|LIGENTR esourceP roperties()

+DILIGEMTR esourceP roperties(arg0 - hoclean, argl : javalang.String, arg2 : org.oasis.wen.TopicExpressionT ype[], arg3 : org.apache axis typesURI[])
+getProflel): java lang String

+setProfilefarg0 : javalang. String): void

+getTopic]) ; org.oasis wen.TopicE spressionType []

+setTopiclargd : org.oasis.wen.TopicE xpressionT ype[]) : void

+getTopic(argd @ int) © org.oasis wen. TopicExpression Type

+setTopiciarg0: int, argl : org.ossis;wen. T opicE xpressionT ype) : void

+getTopicExpressonDialects]) : org.apache. axsiypes URI []

+setTopicExpressionDialects(argd ; org.apache.axstypesURI[]): void

+getTopicExpressionDialects{argl : int): org.apache.axistypes. LRI

+setTopicExpressionDialects(argd : int, argl ; org.apache. axs types URD: void

+isFixedTopicSet]) : boolean

+setFixedTopicSetiargd : boolean) : void

+equals(argl : javalang.Ohject): boolean

+hashCodel) : int

+getTypelesc)  org.apache axsdescription. Typebesc

+getSerializerfargl : java lang String, argl : java.lang.Class arg2 : javax.xml.namespace GMame) : org.apache axis encoding.Serializer
+getDeserializerargl : javalang.String, argl . javalang.Class arg2 | javaxxml.namespace. QMame) ; org.apache.axis.encoding .Dessrializer

Figure 50. DIS-Registry: DILIGENTResourceProperties class diagram

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryFactoryService.DISRegist
ryFactoryResourceProperties

This class represents DISRegistryFactoryResourceProperties Set.

DL Creation & Management services detailed design report Page 89 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

DISRegistryF actoryR esourceP roperties

-runningln stanceC ounter : RegigtryProperty
-external Runninglng anceC ounter : RegistryProperty
-s=rvice Counter | RegistryProperty

-collection Counter © RegistryP roperty

-CSCourter - RegigdryProperty

-C SInstance Counter . RegistryP ropery

-DHMC ounter © RegistryProperty

-gLite SEC ounter : RegistryP roperty

-glLite CE Courter - RegistryP roperty

-glite SitelC ounter ; RegistryProperty

-glite ServiceCounter: RegistryProperty

-topic : org.oasis. wen.TopicE spressionType(]
-topicExpressionDialects : org apache.axstypes URI]]
-fixedT opicSet : boolean

-__equalsCalc: javalang Ohjed

-__hashCodeCalc: boolzan

typeDesc | org apache axis description TypeDesc

+0 1SR egistry adoryR esourceProperties()

+g etRunninglnstanceC ounten) : RegistryP roperty
+setRunninglnstanceC ourterfarg0 : RegistryProperty): void

+q etE xtemalRunninglnstanceC ounter() © RegistryProperty

+getE xternalRunninglnstanceC ourter{argd : RegigryP roperty) ; woid
+aetServiceCounter() - RegistryP roperty

+setServiceCounter{argd | RegistryProperty): void
+getCollectionCounter() ;| RegistryProperty

+setCollectionC ounterfargd : RegistryProperty) ; void
+getCSCounter() : RegistryProperty

+setC SCounter(argd : RegigryProperty) : void

+getC Sinstance Counter() | RegistryProperty

+setC SingtanceC ounter(argld . RegistryP roperty) ; void

+getDHM Counter() : RegigtryProperty

+zetDHNC ourter{argd : RegisryP roperty) : void

+qetGLiteSE Counter(): RegigryProperty

+setGLiteSEC ounter{argl | RegistryP roperty) ; void

+g etGLiteCEC ounter() : RegistryP roperty

+setGLiteCE Counter{argl : RegistryProperty) : void

+getGLiteSiteC ounter() . RegistryP roperty

+setGLiteSiteCounternargl | RegigtryProperty) : void
+getGLiteServiceCounter() | RegistryProperty
+setGLiteServiceCountenargd : RegistryP roperty) ;. void

+getTopicl) : org.oasis.wen.TopicE xpressionType []

+setT opic{arg : org.oasis. wen. T opicExpressionT ypel]) : void
+getTopic(argd ; int) ; org.oasis wen.TopicExpressionType
+setTopiciarg ; int, argl ; org.oasiswsn TopicExpressionType) : void
+getTopicExpressionDialects) | org.apache. axistypes LRI ]

+setT opicExpressionDialects(argd : org.apache axstypesURI]): void
+aetTopicEspressionDialects(arg0 ; int): org apache axstypes URI
+5etT opicE xpressionDialectsiargl : int, argl : org.apache axs types URIY : void
+isFixedTopicSet]) - boolean

+setF ixedT opicSet{arg0 : boolean) : void

+equals{argD : javalang Object): boolsan

+hashCodel) : int

+getTypelesd) : org.apache axs.desciption. Typelesc
+getSerializeriargl : java lang.String, argl : javalang.Class, arg2 | javaxxml.namespace QMame) ; org.apache.axis.encoding Serializer
+getDeserializeriargl ; javalang.String, amgl : javalang.Class a2 | javax.xml.namespace. GMName) ;| org.apache.axis.enceoding Deserializer

Figure 51. DIS-Registry: DISRegistryFactoryResourceProperties class diagram

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryFactoryService.RegistryP

roperty

This class (see Figure 52) models the type of all WS-Resource-Properties exposed by the
DIS-RegistryFactoryService. The class contains as members:

e operationType: the type of operation performed on the DILIGENTResource
(create/delete/update);
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e counter: the number of resource registered;

« changeTime: last operation time.

Diligent

A Digital Library Infrastructure
on Grid ENabled Technology

RegistryProperty

~diligent|D : javalang . String

-operationType : javalang.Sting

-changeTime : java .util.Calendar

-counter: int

- equalsCalc: javalang .Objed
-__hashCodeCalc: boolean

ypelesc : org.apache.axisdescription TypeDesc

+RegistryProperty)

+getDiligent/D() : javalang.String
+zetDiligent/D{argl ; javalang . String) ; void
+getOperationT ypel) © javalang.String
+set0perationT ypelargd | java.lang.3tring ) void
+getChangeTime() : java.util. Calendar
+setChangeTimel(arg0 ; java.util.Calendar) : void
+getCounter(): int

+setCountenargd ; int): void

+equals{argd | javalang.Object): boolean
+hashCode() : int

+getTypelesc)) . org.apache axis.description TypeDesc

+RegistryPropertywarg0 : java.util. Calendar, arg1 :int, arg2 : java lang.String, arg3 © java.lang .String)

Figure 52. DIS-Registry: RegistryProperty class diagram

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryFactoryService.CreateRes
ourceMessage

This class (see Figure 53) contains parameters used for DIS-RegistryService WS-Resource

creation (the parameters have been already presented in the createResource

description):

e String profile;

e String registrationMode;

« org.diligentproject.namespaces.dvos.VO[] suggestedVO;

« String packageURL:
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Createl esourcelMessage

-registrationMode ; java.lang.String

-profile : java.lang String

-packagelRL ; java.lang. String

—suggestedyOs . VO[]

- equalsCalc: javalang . Ohjed

-_ hashCodeCale: boolean

-typeDesc : ong .apache axs.desciption TypeDesc

+CreateResourceMessage()

+CreateRe sourceMessage(arg0 : javalang.String, argl © javalang.String, arg2 : java.lang Sting, arg3 : org diligentprojed. www.nam espaces owos VO[]
+g etR egistration odel) : java lang. String

+setRegigrationModefargd : javalang.Sting): void

+getProflel): java lang.String

+setProfile(arg0 : javalang.Sting) @ void

+getPackageURLY @ javalang String

+setPackagelRL{argl : javalang.String): void

+oetSugge stedVOs0) - WO ]

+setSuggesed'Os{argD : org.diligentproject. wwwnamespace s.dvosVO[]) & void

+getSugge sed' ' Oslargl @ int): WO

+setSuggested/Oslargl : int, arg1 : VD) void

+eguals(arg0 : javalang. Object): hoolzan

+hashCode() : int

+getTypeDesd)) | org.apache axs.desciption TypeDesc

+oetSerializeriargl ; java lang.String, argl : javalang Class, arg2 : javaxxmlnamespace QName) : org.apache axis.encoding Serializer
+aetDeserializerfargl . javalang String, argl © javalang.Class, arg2 | javax.xml.namespace QName) . org.apache axis.encoding Deserializer

Figure 53. DIS-Registry: CreateResourceMessage class diagram

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryFactoryService.UpdatePr
ofileMessage

This class (see Figure 54) is the type of the parameter for updateResource  method. It
contains as members (already presented into updateResource operation):

« String diligentID;

» String xmlProfile;

UpdateP rofileMessage

-diligert|D : javalang.String

—xmlProfle : javalang String

- eqgualsCalc: javalang Objed

- hashCodeCalc: boolzan

typelesc | omg apache axis description Typelesc

+LpeateProfleMessage)

+L pdateProfileMessagefarg0 | javalang String, a1 : javalang String)

+getDiligent!D() : java.lang. String

+setDiligentiDiam0 | javalang.3tring) ; void

+getXmlProfiled): java lang. Sting

+set¥mIProfile(argd : javalang.Sting) : void

+equals(argd : javalang.Object): boolean

+hashCodel) : int

+getTypeDesd)) : org.apache . axs.desciption TypeDesc

+getSerializeriargd ; java lang String, argl : javalang Class, arg2 : javaxxmlnamespace QMame) : org.apache.axis.encoding. Serializer
+oetDessrializeriangd : javalang. String, argl : javalang.Class, arg2 : javax.xml.namespace QMame)  org.apache.axis encoding Deserializer

Figure 54. DIS-Registry: UpdateProfileMessage class diagram

org.diligentproject.stubs.informationservice.di
sregistry.DISRegistryFactoryService.RemoveR
esourceMessage

This class is the type of the parameter for removeResource method. It contains as
members (already described into removeResource operation):

e String diligentID;
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e String unregistrationMode;

RemoveR esourceMessage

-unregistrationMode : javalang.String

—diligert|D : javalang.String

- eqgualsCalc: javalang Objed

- hashCodeCalc: boolzan

typelesc | omg apache axis description Typelesc

+F em oveR esourceM essage()

+F em oveR esourceM essage(argd | javalang String, argl : javalang Sting)

+getlnregistrationMeodel)  javalang.Sting

+setlnregigdrationMode(arg0  javalang. String) ;. woid

+getDiligent|D() : java.lang.String

+setDiligentiDiarg0 ; javalang.3tring) ; void

+equals(argd : javalang.Object): boolean

+hashCodel) : int

+getTypeDesd)) : org.apache . axs.desciption TypeDesc

+getSerializeriargd ; java lang String, argl : javalang Class, arg2 : javaxxmlnamespace QMame) : org.apache.axis.encoding. Serializer
+oetDessrializeriangd : javalang. String, argl : javalang.Class, arg2 : javax.xml.namespace QMame)  org.apache.axis encoding Deserializer

Figure 55. DIS-Registry: RemoveResourceMessage class diagram

2.2.6.5.3 Dependencies
The DIS-Registry Service depends on the following software components:

e DIS-IP library for resource Profiles and WS-Resource-Properties registration;
e DIS-HLSClient library for DIS-IC querying support;

» Package-Repository stubs for package storing;

« DVOS-Common library;

e DILIGENT Provider;

2.2.7 DIS-Broker

This DIS-Broker (see Figure 56) is a WSRF service that adopts the singleton pattern. It
provides subscription-brokering capability allowing to a client (i.e. the client part of a
service) to subscribe to a topic without knowing the location of the notification producer
(the Endpoint Reference identifying it). Moreover, the DIS-Broker service supports the
subscription to a topic that the producer has not yet exposed. In this case, it maintains the
pending subscription until the notification producer registers its topic.

The implementation of this service is not based on the brokered notification schema since
the DIS-Broker subscribes the consumer directly to the notification producer. In that way
there is not a central service that is in charge to receive notifications from producers and to
deliver them to the right client (as in the brokered notification architecture). However, the
DIS-Broker continues its mediation even after the brokerage of the subscription. In fact, the
DIS-Broker automatically manages the relocation of notification producers by forwarding the
client subscription requests to the new instances of the producers.

This first service implementation prepared for the alpha prototype release also supports the
transparent subscription/re-subscription of the client to the new producer instances that
comes up after the initial request of subscription.
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Figure 56. DIS-Broker: global class diagram
2.2.7.1 Profile

The Service Profile of DIS-Broker is reported in Appendix A.4.
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2.2.7.2 Managed Resources

In order to register the WS-Resource Properties, the DIS-Broker contacts the DIS-IC by
using the local DIS-IP library. The service exposes one resource property:

« RP_TOPICMAPPING
{http://diligentproject.org/namespaces/informationservice/disbroker/DISBrokerService} T
opicMapping;

This property represents a mapping between topics and the related notification producers.
The property can be used to circumvent the DIS-Broker in the subscription/unsubscription
phases. In fact, a notification consumer can query the DIS (using DIS-HLS-Client) to find
the list of EPRs that expose a particular topic and then it can directly contact them.
However, the direct subscription transfers to the client the obligation to implement the
advanced features provided by the DIS-Broker and therefore this possibility is strongly
discouraged.

2.2.7.3 Operations

The DIS-Broker Service exposes a set of operations for topic registration/unregistration and
for subscription/unsubscription. Even if these methods can be directly accessed by calling
the DIS-Broker service, it is recommend to use the DIS libraries, i.e. the DIS-IP and the
DIS-HLS-Client (the related methods are described in DIS-IP and DIS-HLS-Client sections).

The operations implemented in the DISBrokerService class are:

registerTopic

RegisterTopicResponse registerTopic (RegisterTopicM essage message)

This operation allows the DILIGENT services to publish their Topics in the DIS
infrastructure. It updates the service status by modifying the collection, named
topicMapping HashMap , where the mappings between topics and the producer EPRare
stored. In the case of pending subscription requests, this method subscribes consumer to
the given EPR It also automatically registers existing consumers interested in the topics to
newly registered producers.

Parameters:

+ RegisterTopicMessage message: described later in the stubs section, it contains:
o EndpointReferenceType producerERP: the producer EPRthat exposes the Topics ;
o VectorStub topicVector: a vector of Topics that the producer wants to register.

Return: none;

unregisterTopic

UnregisterTopicResponse unregisterTopic(RegisterTop icMessage message)

This operation allows the DILIGENT services to un-publish their Topics (or a part of them)
from the DIS infrastructure. It updates the service status by modifying the collection,
named topicMapping HashMap . If no more services expose the same Topics , it
removes the entries referred by the given Topics from the internal collection and it un-
subscribes all the related consumers.

Parameters:

» RegisterTopicMessage message: described later in the stubs section, it contains:
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o EndpointReferenceType producerERP: the producer EPRthat wants to un-register its
Topics ;

o VectorStub topicVector: a vector of Topics that the producer wants to un-register.
Return: None;

subscribeToTopic

SubscribeToTopicResponse subscribeToTopic(Subscribe Message message)

This method allows consumers to subscribe to a particular Topic (without knowing the EPR
of the producers). The consumer is subscribed to all services that expose the given Topic :
then it is up to consumers to filter the inappropriate notification message. A consumer can
also subscribe itself to a Topic that has not yet published on the DIS-Broker: in this case,
the subscription request remains pending until a service registers the given topic. It will also
be subscribed to newly appearing producer, even after a successful subscription.

According to the Java WS Core implementation of the WS-Base Notification specification.
the producer is in charge to send notifications to consumers. Whilst the DIS-Broker is in
charge of dispatching subscription requests to the appropriate producers.

Parameters:

e SubscribeMessage message: described later on the stubs section, it contains:
o EndpointReferenceType clientEPR: the consumer EPR
o String topic: the topic (as a serialized String of the topic QName);

Return: none;

removeSubscription

void removeSubscription(SubscribeMessage message)

This method allows consumers to remove the subscription to a particular topic. The service
updates its internal status and destroys the Subscription Reference on the consumer side.

Parameters:

+ SubscribeMessage message: described later on the stubs section, it contains:
o EndpointReferenceType clientEPR: the consumer EPR
o String topic: the topic string notation;

Return: none;

2.2.7.4 How to use this component

The DIS-Broker service can be seen as a registry supporting subscription mediation between
notification consumers and producers. The producers publish the Topics on which they
want to support notification for changes, and consumers contact the DIS-Broker in order to
subscribe to/unsubscribe from a topic.

The interaction between consumers/producers and the DIS-Broker is implemented by the
DIS libraries, DIS-IP and DIS-HLS-Client. A notification producer to register/un-register
topics uses the DIS-IP; while on the other hand, a notification consumer exploits the DIS-
HLS-Client capabilities to subscribe/unsubscribe to/from Topics . Detailed descriptions are
reported in the 2.2.1.3 and 2.2.5.2 Sections.
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2.2.7.5 Implementation details

Every class includes an instance of org.apache.commons.logging.Log used by the
log4j logging mechanism [4]. All these classes belong to the package
org.diligentproject.informationservice.disbroker.im pl
DISBrokerService

This class (see Figure 57) implements all the operations exposed in the WSDL interface
(DISBroker.wsdl)). 1t registers the WS-Resource Property 7opicMapping into the DIS-IC by
using the local DIS-IP library.

DISBrokerService

HbaseURL : javanetURL

HbaseDir : java lang String

HregPath : java Jang String

|-serviceUR| © java lang String

|-serviceEPR * org apache axis message addressing EndpointReferenceType

Hiogaer : o1 apache commons|ogaing Log

lnames ervice  javal ang String = "diligertproje ctinformatio nservicsidisbrok erDISB rok erServies"

+DISBrokersevice()

l+subscribe ToTopic(arg0 : SubseribeToT

lregisterTopicarg0 : RegisterTopicMessage) : RegisterTopicResponss

l+unregisterT opictargd : RegisterTopichessage): Unregister T opicR esponse

L getResource) : DISBrokeiResource

+logSe curitylnfoargd : java lang String) : voidl

subscribeToTopic(argd : org apache ais message. addressing i pe, argl : org apache addressing intReferenceType, ara2 : javalang.String, arg3 : java.lang.String): org.apache asmessage addressing EndpointReferenceType
Lregister? rg apache.axis message.addiessing Type, argl : org mmon provider DILIGENT PropertySet) : void

Figure 57. DIS-Broker: DISBrokerService class diagram

DISBrokerResource

This class (see Figure 58) models the singleton resource handling the service status. It
maintains the following mappings:

» Topic <-> a Vector of related producers;

« EPRPair <consumerEpr,topic> <-> the related SubscriptionReference EPR;

In addition, it maintains a list of couples <consumerEPR, topic>, i.e. consumers that are
waiting for subscriptions.

DISErokerResowrce

-propSet : org.globus. werf ResourcePropertySet

-key : javalang.Object

-terminationTime : java util.Calendar

-mapSubscriptionR esource : java util HashMap

-listvatingSubscriber: java.util. Arraylist

-topicMappingRP : org.globus werfResourceP roperty

-logaer : org.apache.commons.logaing Log

+initialize () : void

+getTopicMappingd) : java.utl Hashiap

+setT opich appinglargd © java util HashMap) © void

+aethotifiers(argD : java lang String) : java util Enum eration

+updateT opicMapping(argl : java.lang.String, argl : org.apache axis message. addressing EndpointReference Type) : void

+removeT opicapping(argd | javalang.Sting, argl : org.apache.axis. message addressing.E ndpointR eferenceType) : void
+putSubscriptiontapping(arg0 | org.apache.axis. message addressing EndpointR eferenceType, argl : org.apache axs.message.addressing. EndpointReferenceT ype, arg2 : java.lang.String): void
+removeSubsciptionMappingangd : javalang.String, arg1 : org.apache.axis.message addressing EndpointRe ferenceType): void
+getSubscriptionR esourceE PR (arg0 : javalang.String, argl : org.apache axis message. addressing E ndpeintR eferenceType) : java.utilEnumeration
+getResourcePropertyS et(): org.globus werf R esourceP ropertySet

Figure 58. DIS-Broker: DISBrokerResource class diagram

2.2.75.1 Stubs

All stubs classes generated at compilation time are depicted in Figure 59, Figure 60, Figure
61, Figure 62 and Figure 63
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==interfaces>
DISBroke rPort Type

+registerTopiciargD : RegisterTopicMessage) : RegisterTopicResponss

+unregisterT opicfargD : RegisterTopicMessage): UnregigerTopicResponss

+subscribe ToTopiclargd : SubscibeMessage): SubsaibeToTopicResponse

+removeSubscriptionfargd ; SubsaibeM essage) © RemoveSubsaiptionResponse

+gueryR esourceProperties(argl : org.oasis. werf properties CueryR esourceProperties_Element) : org.oass werfproperties. Gueryf esourceP ropetiesR esponse
+setResourceP roperties{argl : org.oasis warfproperties SetResourceProperties_Element) : org.oasis warfproperties . SetR e sourcePropertissR esponse

+gethultipleR esourceProperties(arg0 © org.oasis:wsr properties GetMultipleR esourceP roperties_Element) : org .oasis.werfproperties GetMultipleR esourceP ropertiesRespo...
+getResourcePropertylargd : javax.xmlnam espace QName) | org.oasi swsrfproperties GetResourceP ropert yR esponss

Figure 59. DIS-Broker: DISBrokerPortType Class Diagram

DISBrokerResowceProperties

-topicMapping : Map

-__equalsCalc: java.lang .Objed
-__hashCodeCalc: boolean

-typelesc | ong .apache.axis.description TypeDesc

+0 1S BrokerResourceP roperties!()

+015 BrokerResourceP roperties{argd : Map)

+getTopicMappingl) . Map

+setTopichappinglargd : Map) ; void

+equals(argl : javalang.Object): boolean

+hashCode() : int

+oetTypeDesd) : org.apache axs.desciption TypeDesc

+getSerializerizarg0 : java lang String, argl : javalang Class, arg? : javaxxmlnamespace OMame) : org.apache axis encoding Serializer
+qetDessrializerfamgO : javalang String, argl : javalang. Class ag? : javax.xml namespace OName) : orgapache axis encoding Dessrializer

Figure 60. DIS-Broker: DISbrokerResourceProperties class diagram

RegisterTopicMessage

-epr ;. org.apache.ax sm essage . addressing EndpointReferenceType
-vectorTopic : VectorStub

-__egualsCalc: java.lang .Objed

-__hashCodeCalc: boolean

HypeDese : org.apache axsdescription TypeDesc

+F egisterTopicMessagel()

+F egisterTopicMessagelarg0 : org apache.axs.message addressing EndpointR e ferencaType, argl © VectorStul)

+getEpr() ; org.apache axs message.addressing EncpointR eferenceType

+setEpnfargd | org.apache axis.message addressing E ndpointR eference Type) & void

+getVectorTopial) | VectorStub

+zetVedorTopiciam0 ; YectorStub) : void

+equals{argd : javalang Object): boolean

+hashCodel) : int

+getTypeDesd)) : org.apache axisdescription TypeDesc

+getSerializeriarg0 | java lang String, argl ; javalang Class, arg? | javaxxmlnamespace CMame) ;. org.apache axis encoding Serializer
+getDessrializeriagC ; javalang. String, argl : javalang.Class, ag?2 ;| javax.xml.namespace GMName) | org apacdhe.axis encoding Deserializer

Figure 61. DIS-Broker: RegisetrTopicMessage class diagram

SubscribeMessage
-dientE PR : org.apache axis message addressing EndpointR eference Type
-topic : javalang Sting
- eqgualsCalc: javalang Objed
- hashCodeCalc: boolzan
typelesc | omg apache axis description Typelesc

+5 ubscribeM essage()

+% ubscribeM essagel(arg0 | org.apache axis message addressing EndpointRe ferenceType, argl | javalang. String)

+getClientEP () : org.apache axis message addressing EndpointReferenceT ype

+setClientEPR{argld : ong apache.axs.message addressing EndpointReferenceT ype ) void

+getTopic) : javalang.Sting

+setT opiciargl : javalang.String) : void

+equals(argd : javalang.Object): boolean

+hashCodel) : int

+getTypeDesd)) : org.apache . axs.desciption TypeDesc

+getSerializeriargd ; java lang String, argl : javalang Class, arg2 : javaxxmlnamespace QMame) : org.apache.axis.encoding. Serializer
+oetDessrializeriangd : javalang. String, argl : javalang.Class, arg2 : javax.xml.namespace QMame)  org.apache.axis encoding Deserializer

Figure 62. DIS-Broker: SubscribeMessage class diagram
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Vet torStub

-item : VectorStubltem()

- equalsCalc: javalang Objed

- hashCodeCalc: boolsan

typelesc | omg apache.axis description TypeDesc

+edorStubl()

+edorStub{argl © org diligent projed stubs informationservice disbroker DI ZBrokers ervice YectorStubltem|[])

+getitem(): VectorStubltem []

+setltemargd ;. org.diligentprojed . stubs informationse vice dishroker DS BrokerService NectorStubltem([]) : void

+getitemiarg0: int): VedorStubltem

+setltemiargl ; int, argl : VedorStubltem) : woid

+equalsiarg0 : javalang.Object): boolean

+hashCodel) : int

+getTypeDesc) : org.apacheaxs.desciption. TypeDesc

+getSerializer(argl : java lang. String, argl © javalang Class, arg2 : javaxxmlnamespacs QName) : org.apache.axis.encoding Serializer
+qetDessrializeriarg0 : javalang String, amgl : javalang.Class, amg? : javax.xml.namespace QName) : org apache axis encoding Deserializer

Figure 63. DIS-Broker: VectorStub class Diagram

2.2.7.5.2 Dependencies
The dependencies of the DIS-Broker Service are:

» DILIGENTProvider: to publish WS-Resource Properties in the DIS

« DIS-IP: to publish WS-Resource Properties in the DIS and to register WS-Resource
Properties in the DIS.
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KEEPER SERVICE

3.1 Introduction

The Keeper service takes care of the DL creation and maintenance phases by instantiating
the appropriate resources and authorizing users to get access to those resources. In order
to perform this activity, the Keeper service supports the package deployment, the storage of
DILIGENT resources packages, and the dynamic resources relocation.

The Keeper service is a logical service composed by four software components (see D1.1.2
and D1.2.2 for details) depicted in Figure 64 and described below:

Package Repository. It validates, stores, and manages the DILIGENT resource packages.
It checks packages dependencies and giving access to the stored packages supports the
dynamic packages deployment. This repository accepts registration requests coming
from the DIS-Registry service, whilst accepts access requests only by the HNM service.

DL Management. This component coordinates the packages deployment process when a
new DL is instantiated and during its lifetime. The operational context that transforms a
set of distributed deployed DILIGENT resources into a single application is managed by
this component by constructing a DL Map, i.e. a map containing the DL resources
locations, their configuration, and the rules to access them.

Hosting Node Manager (HNM). It manages the Diligent Hosting Node (DHN) by
providing the context to deploy the DILIGENT packages accordingly to the DL
Management instructions. In particular, when the HNM is deployed, it controls the
software dependencies by using the Package Repository, and then it automatically
downloads and deploys all the DHN mandatory packages. It also deploys by default the
shared Node Access Library (NAL) that exposes a uniform API allowing to query the
current node configuration on the node. Moreover, it creates and publishes into the DIS
the profiles of all Running Instances deployed in the Java WS Core. Clearly, the HNM
must be pre-deployed on each DHN of the DILIGENTinfrastructure.

K-UI. The K-UI is a graphical user interface that provides the support for all
administrative tasks and grants a vision of the DL status.

7 = << exe cutionEnvironments> << &g cuti onEnvironim g nt==
==exgcutionEnvironment== DHH DHH
DHN Montgr Running Instancs
<< CoMm ponents=
<< Com ponent>€| HHM g' << COm ponent== El
HHM DILIGE H TS ervice

L] [ ]
== com ponent=> :]
DLManagement
DeployUndeploy/Configure Packages

==gxecutionEnvironment==

Get Package Dependencies

glLitelode <<executionEnvironme rts>
Storelload package: DHH
==gom ponent= =
i - : gl <=0 ponents = {l
==gLite com ponent=> 2
DPM Package Repository

Figure 64. Keeper Service: Main Components and relations
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3.2 Components

3.2.1 Package Repository

This component is responsible for the validation, storage, and maintenance of the DILIGENT
resource packages. It checks packages dependencies and by ensuring access to them, it
supports the dynamic packages deployment.

The Package repository is a WSRF service, implemented as specified by the Singleton
Pattern [20]. Accordingly, it splits the implementation into three sub-components: (i) the
resource itself that contains Package Repository state, (ii) the resource home that manages
the resource, and (iii) the web service that gives access to components functionality. Figure
65 reports the Package Repository class diagram.

e
|

diligentproject

stubs
keeperservice |
keeperserice
packagereposiary |
—| —‘ packagerepository
e FackageR epostoryService
\ Amay StorePck StoreResponse ListRegisteredP ackages
T i by
-tem ‘ ] Bl - | " A
PackageRepositoryResourcetiome W === - i
_____________ <ierface=>
PackageRepositoryPortType

‘ e T eswsamsamaisw
Pac kageR epositoryResource R i
R4
i |
I
senice | bl
|
: =zinterfaces=
1
I
\%}

PackageRepositoryService

Figure 65. Package Repository: global class diagram

The resource state contains information about the stored software packages. The resource
home is used by the web service to create and find the resource. The web service provides
to the clients, e.g. DIS-Registry service, access to the Package Repository functionality (see
Section 3.2.1.1 below).

3.2.1.1 Managed Resources

Package Repository resource is composed by one Singleton resource with information about
the location where DILIGENT software packages are stored. The storage is on a Storage
Element (SE) on the Grid even if it also manages a local cache.

When a client, i.e. the DIS-Registry Service, wants to store a package, it gives to the
Package Repository service the DILIGENT ID and the URI where the package is available for
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download. Instead, when the HNM wants to get a package, it gives to the Package
Repository the DILIGENT ID and it gets back the URI from where it is possible to download
the package.

3.2.1.2 Operations

The signatures of the actual implemented methods are presented below. These operations
allow uploading, deleting, list, and getting a DILIGENT package.

storePck

String storePck (StorePck storePackage)
This operation stores a package into the Package Repository.
Parameters:

« StorePck: class that contains the DILIGENT ID and the URI where the package to
upload is available.

Return: String with the description of the result.

delete

String delete (String diligentID)

This operation deletes a stored DILIGENT package from the Package Repository. This
implies the removal of the software package from the Grid and from the local cache.

Parameters:
o DILIGENT - ID to delete.

Return: String with the description of the result. Returned values are: “"DELETED” or "NOT
DELETED”.

listRegisteredPackages

Array listRegisteredPackages ()

This operation lists all IDs of the registered DILIGENT packages.

Parameters: None.

Return: an array with all the DILIGENT IDs of the successfully registered packages.

get

String get (String diligentID)

The method returns the URI from where the package identified by the specified DILIGENT
ID can be downloaded.

Parameters:
o DILIGENT - ID to get.
Returns: the package URI.

3.2.1.3 How to use the component

Access to this component has to be done, as for any other WSRF service, by creating the
appropriate portType connected to the EPR of an active instance of the service using the
stubs classes distributed with the component.
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See section 3.2.1.1 for the signatures.
3.2.1.4 Implementation Details

3.2.1.4.1 Classes

All the following classes belong to the package
org.diligentprojects.keeperservice.packagerepositor y.impl

PackageRepositoryService

This is the service class (see Figure 66) of the Package Repository. It exposes methods to
store, delete, get, and list packages.

PackageRepositoryService
-logger : org.apache.commaons.logging.Log
-gridBaseDir : java.lang.5tring
-cacheBaseDir : java.lang.5tring
-usedsE : java.lang.String
-packageRepositoryResource : PackageRepositoryResource

+PackageRepositorysenvice!)

+storePck{arg0 : StorePck) | java.lang.5tring
+deletelargl ; java.lang.5tring) - java.lang.5tring
+listRegisteredPackages(y : Array

+get{arg0 - java.lang.5tring) : java.fang.5tring
~getResource() : PackageRepositoryResource

Figure 66. Package Repository: PackageRepositoryService class diagram

PackageRepositoryResource

This class models the statefull part of the service (see Figure 67). In particular, it maintains
information about the Package Repository storage.
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PackageRepositoryResource
-propSet : org.globus. wsif. ResourcePropertySet
-cacheDB : java.util.Hashtable
~gridDE : java.util. Hashtable
-logger : org.apache.commeons.logging.Log

+initialize(} : void

+getfesourcePropertySet() | org.globus.wsrf.ResourcePropertySet
+getGrid DB{) @ java.util.Hashtable

+setGridDBiarg0 : java.util.Hashtable) : void

+getCacheDB() - java.util.Hashtable

+setCacheDBlargd : java.util.Hashtable) : void

+putHashiargl : java.lang.5tring, argl : java.lang.String) : void
+putOnCacheHashi{argl : java.lang.5tring, argl : java.lang.String) © void
+onGridDBargd ; java.lang.String) © boolean

+onCacheDBlargD : java.lang.5tring) : hoelean

+remaovekeylargd ; java.lang.5tring) : boolean

+getOnGridkeysi) : java.util.Enumeration

+getOnCachekeys() | java.util.Enumeration

+onCridsizel) : int

+onCacheSizel) : int

Figure 67. Package Repository: PackageRepositoryResource class diagram

PackageRepositoryResourceHome

This is the Resource Home of the service.

PackageRepositoryResourceHome
+findsingleton() : org.globus.wsrf.Resource

Figure 68. Package Repository: PackageRepositoryResourceHome Class Diagram

3.2.1.4.2 Stubs

All the following stubs belong to the package

org.diligentprojects.stubs.keeperservice.packagerep ository.PackageReposito
ry.

StorePck

StorePck is the type of the parameter to pass to the StorePck () operation of the Package
Repository. It contains the DILIGENT ID and the URI where the package to upload is
available.
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StorePck

~diligent!D : java.lang.String

-packageUR| : java.lang.String

-__equalsCalc ; javalang.Object

-__hashCodeCalc : hoolean

~typeDesc : org.apache.axis.description. TypeDesc

+StorePck(}

+S5torePckiarg( : java.lang.String, argl : java.lang.5tring)
+getDiligent!D{} : java.lang.5tring

+setDiligentiDiargd : java.lang.String) - void
+getPackage URN) : java.lang.String
+setPackageURI(arg0 : java.lang.5tring) : void
+egualsiargd ; java.lang.Object) : boolean

+hashCade(} : int

+getTypeDescl) : org.apache.axis.description. TypeDesc

+getSerializerfargD : java.lang.String, argl :java.lang_class. arg2 : javax.xml.namespace . OName) @ org.apache.axis.encoding. Serializer
+getDeserializer{arg0 : java.lang.String, argl : java.lang.Class, arg2 : javax.xml.namespace.QName) : org.apache.axis.encoding.Deserialize

Figure 69. Package Repository: StorePck Class Diagram

Array

This is the returned type of the listRegisteredPck () operation.

Array
-item : org.diligentproject.stubs_keeperservice packagerepository. PackageRepositoryService Arrayltem(]
-__equalsCalc : java.lang.Object
-__hashCodeCalc : boolean
~typeDesc : org.apache.axis.description. TypeDesc

+array()

+Arraylarg0 © erg.diligentproject.stubs keeperservice packagerepository.PackageRepasitaryService Arrayitem(])

+getltemi) : org.diligentproject.stubs. keeperservice. packagerepository.PackageRepositeryService. Arrayltem (]

+setitemiarg : org.diligentproject.stubs_keeperservice packagerepository. PackageRepositoryService. Arrayitem[]) - void

+getitemiarg® : int) : org.diligentproject.stubs keeperservice.packagerepository.PackageRepositoryService. Arrayltem

+setltemiarg® : int, argl : org.diligentproject. stubs.keeperservice.packagerepository.PackageRepositoryService. Arrayltem) : void
+equals(arg( : java.lang.Object) : boolean

+hashCade() : int

+getTypeDescl) @ org.apache.axis.description.TypeDesc

+getSerializeriarg0 :java.lan_g.String. argl : java.lang.Class, arg2 : javax.xml.namespace.QMNamej : org.agache_axis_encoding.Serialrzer
+getDeserializer{arg0 : java.lang.String, argl : java.lang.Class, arg2 : javax.xml.namespace.QName) : org.apache.axis.encoding.Deserialize

Figure 70. Package Repository: Array Ccass diagram

ArrayItem

The elements of the previous Array class.

Arrayltem

~value : java.lang.5tring

-__equalsCalc ; java.lang.Object

-__hashCodeCalc : boolean

~typeDesc © org.apache.axis.description. TypeDasc

+Arrayltemd)

+arrayltemiargD : java.lang.string)

+getValuel) : java.lang.String

+setValue{arg0 - java.lang.String} : void

+equalsiarg0 : java.lang.Object} : boolean

+hashCade() : int

+getTypeDesc() : org.apache.axis.description.TypeDesc

+getSerializer{argl : java.lang.String, argl : javalang.Class, arg2 : javax.xml.namespace OName} : org.apache.axis.encoding Serializer
+getDeserializer{arg0 : java.lang.String, argl : java.lang.Class, arg2 : javax.xml.namespace.OName) : org.apache.axis.encoding.Deserializel

Figure 71. Package Repository: Arrayltem class diagram

3.2.1.4.3 Dependencies

The Package Repository exploits the glLite storage components with a custom java API
designed and implemented to access to the existing LFC C API.
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3.2.2 DL Management

DL Managament Service groups Keeper functionalities that are in charge of managing and
monitoring the service instances forming a DL (see Figure 72).

g difganiraact
Racpamarvica
dimanagemann

DL Manage man Sarace

sk
DiMapResource
senice
| oo
i e
DiMapResourselome DL anagom antPort Type
v
1

|
|
|
: ]
i ! [ DLManagementSeryica Locator
DLManagementSarvice R ] e :
Gatl Map T !
o
| 17
I 1
i
=it rices R —

T Dt ianagembntServic edddros sing

.
B
[ ] 1
: WY
’
.

Figure 72. DLManagement: global class diagram
The DL Management creates and maintains the DL Maps and VO Maps.

A DL Map is the container of all the information needed to manage the group of services
that form the DL. In the DILIGENT distributed environment, the DL Map defines the
application context among all services forming the Keeper service class.

A VO Map is the group of non DL-specific services acting at VO level (such as the Package
Repository and the DIS-Registry) within a particular VO. It allows Collective Layer services
to work properly by connecting each other without the need to query the (possible) not
available DIS.

3.2.2.1 Profile

The profile of the DL Management service is reported in Section A.9.

3.2.2.2 Managed Resources

The first version of this service prepared for the Alpha prototype release, manages the
dissemination of static DLMaps. A statefull resource is created for each active VO or DL. The
WS-Resource Property managed by this service is a XML string representing the VOMap or
the DLMap.

The structure of the DLMap file is reported in Appendix C.2

The QNames of the service are expressed into DLMapResourceQnames class (see Figure
73).
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=<irterface=>

DI Vip Rasource QNamas
+M5 : java.lang.String = "Hitp: wesn diligentprojed.orginamespacesikeeperseniceidimanagementDLManagementServies"
+RP _DLMAP : javax.sml namespace GMName
+TOPIC BIGWALUECHANGE : javaxxmlnamespace.GName
+ELEM BIGWALUE CHANGE : javax.xml.namespace GName
+RESOURCE _PROPERTIES : javax.nl.namespace. GMame
+RE SOURCE _REFERENCE : javax.xml.namespace OName

Figure 73. DLManagement: DLMapResource@Qnames class Diagram

3.2.2.3 Operations

The functionalities exposed by this service, are the ones concerning the dissemination of
DLMap/VOMap Resource Properties.

Clients can query the WS-Resource representing DLMaps or VOMaps or they can subscribe
WS-Resource for notifications on DLMap values changes.

getDLMap

String getDLMap()

This operation returns the current DLMap Resource Properties value.
Parameters: none;

Return: a String with the current DLMap value.

getVOMap

String getVOMap()

This operation returns the current VOMap Resource Properties value.
Parameters: none;

Return: a String with the current VOMap value.

This operation will be supported in the Beta release.

subscribe

_SubscribeMessage subscribe (org.oasis.wsn.Subscrib e subscribemessage)

The globus standard operation provider guarantees this operation. By implementing the
Base-Notification mechanism, this kind of WS-Resource can be set up as notification
producer towards clients.

Parameters:
« org.oasis.wsn.Subscribe subscribemessage: contains 2 fields:
o EndpointReferenceType consumerReference: client EPR

o TopicExpressionType topicExpression: the Topic to subscribe to, valued with the
DLMapResourceQNames.RP_DLMAPconstant.

Return: none.
3.2.2.4 Implementation Details

3.2.2.4.1 Classes
All the following classes belong to the package
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org.diligentproject.keeperservice.dlmanagement.impl

DLManagementService

This class implements the client part of DLManagement WS-Resource (see Figure 74). It
exposes methods for getting, updating, and creating DLMap. In this first version of the
service, this class is responsible of creating DLMap object by parsing an existing DLMap.xml

file stored on the local disk. In order to parse the file, it uses methods from the package
org.diligentproject.keeperservice.mapmanager

DLManagememtService
Hlogger : orgapache.commons.ogging.Log
-haszDir ; javalang.String
-DLMapFath : java.lang.String
dom : org diligertprojed keeperservice util DOMParssr
-input stream ; java.io InputStream

+D LM anagementService)
-getResource(): DLMapResource
+aetDLMap() | java lang String

Figure 74. DLManagement: DLManagementService Class diagram

DLMapResource

The class is the statefull part of the DLManagement service. Each resource maintains a
DLMap. It also implements the resource persistence by extending the abstract class
PersistenceResource and by implementing the load() and store() methods.

DLMapResowce
-propSet © org.globus werf R esourcePropertySet
-key o javalang. Object
-inputgtream : java.io lnputStream
-cdilapRP : org.globus.werfResourceProperty
-persistenceHelper : org.globus werfutils FileP ersistenceHelper
terminationTime : java.til.C alendar
-topicList . org.globus werf.T opicList
-logger : arg.apache.commaonslogging Log

+D LM apR esourcel)

+initialize () : void

+getP ersigenceHelper) | org globus werf.utils FileP ersistence Helper
-getheyAsFilelargl : java.lang Objed): javaio File

+store() : void

+oad{argl : org.globus wsrfResourceKey): void

+remove(): void

+0etiD) ; javalang Ohjedt

+getDLMap) ; java.lang.5tring

+setDLMap farg0 : java lang String)  void

+getCumentTime(): java .util.Calendar

+getTeminationTimel) ; java.til.Calendar

+setTerminationTim efargd : java.util .Calendar) ; void
+getTopiclist()  org.globus. werf.TopicList
+getResourcePropertySet(): org.globus werf ResourcePropertySet

Figure 75. DLManagement: DLMapResource class diagram
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3.2.24.2 Stubs

DLManagementPortType

This class (Figure 76), generated automatically from wsdl definitions, exposes client side
methods for service functionalities calls.

==interface==
DI ManagementPoriType

+getDLMap{argd : GetDLMap) - java lang String

+queryResourceProperties(argd ; org. oasiswsf.properties.QueryResourceProperties Element) : QueryResourcePropertiesResponse
+setResourceProperties(argl : org oasis.ws.properies. SetResourceProperties_Element) : SetResourcePropertiesResponse
+getMultipleResourceProperties{argd : org.oasiswsi.properties GetMultipleResourceProperties_ Elerment) : GetMutinleResourcePropertiesResponse
+getResourceProperty(argd ; java:.xmlnamespace.QMame) - GetResourcePropertyResponse

Figure 76. DLManagementPortType Class diagram

3.2.2.4.3 Dependencies
The service depends on:

« DIS-Registry stubs;

» DIS-HLSClient library;

» DIS-IP Library;

» DIS-Broker stubs;

» PackageRepository stubs;
* HNM stubs.

3.2.3 Hosting Node Manager

The HNM is the minimum piece of DILIGENT software that needs to be manually installed
on each DILIGENT hosting node (DHN) in order to be able to deploy DILIGENT services on
them. The Resource Manager (acting as a DHN owner) manually configures the node (i) by
setting up the operating system and the Java WS Core toolkit, (ii) by deploying the HNM
WSRF service, and (iii) by providing the required information about the node. Lastly, the
DHN owner starts the container.

Once started, the DHN service reads the information provided by the Resource Owner and
retrieves from the local system other information to complete the DHN profile. Such a
profile is compliant with the XML version of the GLUE schema (see Appendix B). The DHN
profile is published and updated using the DIS-Registry Service on a periodical basis.

The DHN profile reports static and dynamic information. The static part is related to a sub-
set of the GLUE schema that is not affected by the activities performed on the DHN, e.g. the
number of hard disks, the processor(s) type(s), etc. The dynamic part is related to another
sub-set of the GLUE schema information whose values are influenced by the activities
performed on the DHN, e.g. the free memory, the available space on the disk(s), etc.

At the start-up, the HNM queries the DL Management service to get the DL Map and un-
registers the no longer available services according to the configuration.

After that, for each service profile file, the HNM generates the corresponding running
instance profile and publishes it. If the running instance profile already exists, the HNM
updates the running instance profile.

On registering the running instances profiles the HNM updates the DHN profile and sent the
updated version to the DIS-Registry.
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The Node Access Library (NAL) provides different functionalities to access the local node
configuration. It allows to obtain the DHN unique ID and the Runninglnstance unique ID,
the service unique ID and the running instance profile of the caller. Moreover, the NAL,
gives access to the DL Map and allows services to set the Specific Data section in their
RunningInstance profile.

ResourcelDGenerator |
HNMException 1
RegistryService

RiIProfileBuilder

ProfileRegistrator

[ 1

: . | DHMNProfile RiIProfile
|
_____ HNMService |— 1
ParseVOMap
< FProfile q—l

N

2o e S S,

i |
MNAL
e L ServiceProfile

v

ServiceData _I |
|
DHNUpdater Sweeper
<<interface> > HNMResourceHome
HNMQNames
Figure 77. HNM: global class diagram
3.2.3.1 Profile

The HNM service profile is reported in Section A.10.

3.2.3.2 Managed Resources

The HNM resource is composed by a Singleton resource (HNMResource class) maintaining
information about the status of the DHN. The DHN profile registered by the resource is
presented Section A.11.

When the Resource Owner makes a new node available to DILIGENT infrastructure and
starts the Java WS Core container, the HNM WSRF service is created.
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3.2.3.3 Operations

The functionalities exposed by the NAL library, are the ones concerning mainly access to the
node information. Services can access to this library using the following operations:

getVOMap

java.lang.String getVOMap ( java.lang.String voname )

Returns the VO map given a VO name.

Parameters:

e voname - a String with the VO name.

Re;clurns: if the required VO map exists, it returns a String with the VO map; else it returns
null.

getRIID

java.lang.String getRIID ( java.lang.String service Name,
java.lang.String serviceClass )

Returns the Running Instance (RI) unique ID of a given service hame and service class.
Parameters:

e serviceName - a String with a valid local service name.
« serviceClass - a String with a valid local service class.

Returns: If the required RI profile exists, return its unique ID else it returns null.

getRIID
java.lang.String getRIID ( java.lang.String riProfi le)

Returns the unique RI ID of a given RI profile.
Parameters:

 riProfile - a String with a valid local RI profile.
Returns: if the required RI profile exists, it returns its unique ID else it returns null.

getServicelD

java.lang.String getServicelD ( java.lang.String se rviceName,
java.lang.String serviceClass)

Returns the Service unique ID of a given service name and service class.
Parameters:

« serviceName - a String with a valid local service name.
« serviceClass - a String with a valid local service class.

Returns: if the required service profile exists, it returns its unique ID else it returns null.

getDHNID

java.lang.String getDHNID ()
Returns the local DHN unique ID.

Returns: if the required local DHN is already registered returns a String with the DHN
unique ID else it returns null.
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getRIProfile

org.w3c.dom.Document getRIProfile ( java.lang.Strin g serviceName,
java.lang.String serviceClass)

Returns the RI profile of a given service name and service class.
Parameters:

« serviceName - a String with a valid local RI service name.

« serviceClass - a String with a valid local RI service class.

Returns: if the required RI profile exists, it returns it else it returns null.

setSpecificData
boolean setSpecificData ( java.lang.String serviceN ame,
java.lang.String serviceClass, java.lang.String dat a)

Set the specific data tag of the RI profile associated with the given service name and service
class.

Parameters:
« serviceName - a String with a valid local service name.
« serviceClass - a String with a valid local service class.

« data - a String containing the specific data section to set

Returns: if the required RI profile exists, it sets the specific data section and returns true
else it returns false.

getAllServices

java.util.Vector getAllServices()

Return a list of all services deployed (id, service class, and service name).
Parameters: none.

Returns: a list of ServiceData class objects.

3.2.3.4 How to use the component

The HNMService does not expose directly any public operation. Local running instances can
interact with the Node Access Library in order to access to the DHN configuration and to
their own Service and RI profiles.

To use the NAL, each service should create a NAL object and appropriately use described
methods.

3.2.3.5 Implementation Details

3.2.3.5.1 Classes

All following classes belong to the package
org.diligentprojects.keeperservice.hnm.impl.

HNMService

This is the service class of the HNM service.

DL Creation & Management services detailed design report Page 112 of 244



€)oiticent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

HNM5Service
-logger : org.apache.commaons.logging.Log = LogFactory.getLogiHNMService. class.getMame(l)
~-rootDHN : boolean
=05 o 5tring
=lacalF5 : 5tring
-regServiceEPR : String
-vos | java.util.Hashtable
-undeployedPackages : java.util ArrayList
~dhnProfile : DHNProfile
-registrationAPl : org.diligentproject.dvos.registration.api.Registration AP
-nal : org.diligentproject.keeperservice. hnm.impl.NAL
~hnmThread : Thread
~sweeperThread ; Thread
+baseDir : String = ContainerConfig.getBaseDirectoryl) + "/etc/org_diligentproject_keeperservice_hnm"
+serviceProfilesBaseDir : String = HNMService.baseDir + "/ServicesProfiles”
+riProfilesBaselir : String = HNMService.baseDir + °/RIProfiles”
-hnmConfigFile : String = HNMService.baseDir + “/HNMConfig.xml"
~dhnServiceMame : String = "DHN"
-dhnServiceClass : String = "Profile”

+HMNMService(

~loadHMMConfigthnmResource : HNMResource) : void

~getWOMapivoName : String, voEPR : String) - void

-puildRIProfile(serviceMame : 5tring. serviceClass @ String) © org.w3c.dom.Document
~getResourcel) : HNMResource

+updateStatus(} ; UpdateStatusResponse

Figure 78. HNM: HNMService class diagram

HNMResource

This class (see Figure 79) together with the HNMQNames and HNMResourceHome compose
the resource implementation. In particular, this class handles the DHN profile and status
information.
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HNMResource

-prop5et : org.globus. wsrf. ResourcePropertySet
~topiclist ; org.globus.wsrf. TopicList

-lastUpdateRP : org.globus.wsrf_ResourceProperty
-ramAvailableRP - org.globus wsrf.ResourceProperty
-virtualtwvailableRP - org.globus.wsrf.ResourceProperty
~lastIMinRP - org.globus wsrf ResourceProperty
~last5MinRP - org.globus. wsrf.ResourceProperty
~last15MinRP ; org.globus wsrf ResourceProperty
-lastIHRP : org.globus.wsrf.ResourceProperty
-last1DayRP : org.globus. wsrf.ResourceProperty
-last1'WeekRP : org.globus.wsrf.Resourcefroperty
~localfwvailableSpaceRP - org.globus.wsrf.ResourceProperty
-logger : org.apache.commons.logging.Log

-min : double(]

~hour : double[]

~day : double(]

-minidx :int

~hourldx : int

-dayldx : int

-minFull : boolean

-hourFull : boolean

-dayFull : boolean

-05%5 - java.lang.5tring

~localFs : java.lang.5tring

-t java.lang. Thread

-hashRis : java.util.Hashtable

~localDHNProfile ; org.diligentproject keeperservice. hnm.impl profiles. DHNProfile
oldRlids : java.util. ArrayList

+HNMEesource()

+initialize(} : void

+getResourcePropertySetl) | org.globus.wsrf ResourcePropertySet

+getTopicList() : org.globus.wsrf. TopicList

+updatestatues() © org. diligentproject.stubs keeperservice.hnm. HNMService UpdatestatusResponse
+run{) : void

+addRlargD : org.diligentproject. keeperservice hnm.impl. profiles. R1Profile) ; void

+getRl{argDd : java.lang.String) : org.diligentproject_keeperservice. hnm.impl.profiles. RIProfile
+remaoveRliarg® ; java.lang.String) © void

+getLocal DHMProfilel) - org.diligentproject.keeperservice_hnm.impl. profiles DHMProfile
+setlocalDHMProfileiargl © org.diligentproject. keeperservice. hnm.impl profiles. DHNProfile)  void
+getCldRIDs( : java.util. ArrayList

+setOldRIDs(argd ; java.util. ArrayList) © void

+getlocalFs0 : java.lang.String

+setlocalFS{argd - java.lang.String) © void

+get0s()  java.lang.5tring

+set05(argl - java.lang.5tring) @ void

Figure 79. HNM: HNMResource class diagram

HNMResourceHome

This class (see Figure 80) creates and makes accessible the HNM Singleton resource.
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HMNMResourceHome
-logger : org.apache.commons.logging.Log

+findsingleton( : org.globus.wsrf.Resource

Figure 80. HNM: HNMResourceHome class diagram

ResurceIDGenerator

This class (see Figure 81. HNM: ResourceIlDGenerator class diagram) generates unique IDs
to assign at profile registration to the newly deployed RunnningInstances.

RescurcelDCenerator

-uuidgen : org.apache.axis.compenents.uuid UUIDGen

+ResourcelDGenerator()

+getNewlID{} : java.lang.5tring

+assigniD(arg0 : org.diligentproject.common.profile.service. DILIGENTResource) : org.diligentproject.commen.profile.service. DILICENTResource

-cloneResourcelargl @ org.diligentproject.commaon. profile.service. DILIGENTResource) - org.diligentproject.common.profile service DILIGENTResource

+assigniD(argd : org.diligentproject.common.profile.runninginstance DILGENTResource) : org.diligentproject.common.profile.runninginstance. DILIGENTResource
~cloneResourceiarg® : org.diligentproject.comman.profile.runninginstance. DILGENTResource) : org.diligentproject.common.profile.runninginstance DILGENTResource

+main{argl - java.lang. String(]) : void

Figure 81. HNM: ResourcelDGenerator class diagram

RIProfileBuilder

This class (see Figure 82. HNM: RIProfileBuilder class diagram) builds a RunningInstance
profile starting from a Service profile and a list of deployed packages of that service.

RiProfileBuilder

-riBaseURL : java.lang.String

-hnidentifier : java.lang.5tring

-service : org.diligentproject.common.profile.service. DILIGENTResource
~-deployedPlgs - java.util.List

~diDeplList : java.util.List

-riFactory : org.diligentproject.common.profile. runninginstance.ObjectFactory
~idGen : ResourcelDCeneratar

+RiProfileBuilder(argl : org.diligentproject.common.profite.service. DILIGENTResource, argl : java.lang.String)

+buildRIProfile{argl : java.lang.String, argl - Java.util.List, arg2 : java.util.List} : org.diligentproject.commen.profile_runninginstance DILIGENTResource
-buildAuthorizationPoliciesPart{) : org.diligentproject.common.profile.runninginstance. AuthorizationPoliciesType

~buildProfilePart() : org.diligentproject.common.profile.runninginstance.Profile

-buildAccessPointl) : org.diligentproject.common.profile.runninginstance.AccessPoint

+mainfarg0 : java.lang.String[)) : void

Figure 82. HNM: RIProfileBuilder class diagram

NAL

The following classes (see Figure 83. HNM: NAL class diagram and Figure 84. HNM:
ServiceData class diagram) constitutes the NAL library implementation; they are in charge
to give access to the node configuration.
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~baseDir : java.lang.5tring
-dhnResourcelD : java.lang.5tring

-lagger : org.apache.commons.logging.Lo
+MNALC
+getVOMap(arg0 : java.lang.5tring} : java.lang.String

+getRIID(arg0 : java.lang.String. argl © java.lang.String) - java.lang.String

~+getRIID(argl : java.lang.5tring) - java.lang.String

+getServicelDiargd : java.lang.String, argl : java.lang.String) © java.lang.String

+getDHNID{ : java.lang.String

+getRIProfile(argD - java.lang.String, argl : java.lang.String) : org.w3c.dom.Document

+setspecificDataiargd : java.lang.String, argl : java.lang.String, arg2 : java.lang.String, arg3 : java.lang.String) : boolean

+getAliServices() : java.util Vector

+getServicelnfoFromEPR(argQ ; org.apache.axis.message.addressing.EndpointReferenceType) : org.diligentproject.keeperservice.hnm.impl.ServiceData
getServicelnfofarg® : org.w3c.dom.Document, argl : java.lang.String) : org.diligentproject.keeperservice.hnm.impl.ServiceData

getXML5triarg0 : org.w3c.dom . Document) : java.lang.String

getXML{arg0 : java.lang.String} : org.w3c.dom.Document

saveProfile(argl - java.lang.String, argl : java.lang.String, arg2 : java.lang.String, arg3 : boolean) : void

writeStr2File{arg0 : java.lang.String, argl : java.lang.String} : void

getServiceNamelarg0 : org.w3c.dom.Document) © java.lang . String

getServiceClasslargd : org.w3c.dom.Document! : java.lang.String

Figure 83. HNM: NAL class diagram

ServiceData

-servicelD : java.lang.5tring
-zerviceClass © java.lang.String
-serviceMame - java.lang.5tring

+5erviceDatatarg( ; java.ang.String. argl : java.lang.5tring, arg? : java.lang.5tring)
+getServicelD() © java.lang.5tring

+getServiceClass() | java.lang_String

+getserviceMamea() - java.lang. String

+setservicelD{argl : java.lang.5tring) : void

+setSenviceClass{argD : java.lang.String) ; void

+setServiceMameiargld ; java.lang.String) - void

Figure 84. HNM: ServiceData class diagram

3.2.3.5.2 Dependencies
The HNM and NAL uses:
« JavaBeans Act.Fw.1.1 (activation.jar)
« Apache Common IO (commons-io-1.2.jar)
» Diligent common:

o org.diligentproject.common.profile.dhn.jar,

o org.diligentproject.common.profile.runninginstance.jar,

o org.diligentproject.common.profile.service.jar)
e DIS-HLSClient (org_diligentproject_informationservice_dishisclient.jar)
e DIS-IC (org_diligentproject_informationservice_disic_stubs.jar)
» DIS-IP (org_diligentproject_informationservice_disip.jar)
» DIS-util (org_diligentproject_informationservice_util.jar)

» HNM config (rg.diligentproject.keeper.hnm.hnmconfig.jar)
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» JAXB (jaxb-api.jar, jaxb-impl.jar, jaxb-xjc.jar, jaxbl-impl.jar, jsr173_api.jar)
« DLManagement (org_diligentproject_keeperservice_dimanagement_stubs.jar)

» DIS-Registry (org_diligentproject_informationservice_disregistry_stubs.jar)

3.2.3.6 Known Bugs and Limitations

The Alpha version of the Hosting Node Manager does not support the dynamic deployment.
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4 DYNAMIC VO SUPPORT SERVICE

The Dynamic VO Support (DVOS) services are in charge to supply other DILIGENT services
with a robust and flexible security framework as well as to provide services in order to
manage VO concepts introduced in Section 3.7 of the test-bed functional specification. The
Delegationa and CredentialsRenewal services provide authentication support for DILIGENT
Users and Services. The Authorization service is in charge to manage permissions to
perform action within the infrastructure.

Moreover, UserGroupManagement service is in charge to provide functionalities related to
Users and Group Management. All following paragraphs assume than these components are
installed on each DHN:

« Authentication API: A library containing authentication utilities

+ DVOS Common: A package containing common classes used in WSDL interfaces of
DVOS services

« Delegation Stubs: Stub library of the Delegation service
« Delegation Service: Delegation service implementation
» Authorization Stubs: Stub library of the Authorization service

» Authorization API: A library used to contact the Authorization service and enforce
authorization

Libraries and services described in this paragraph are needed to enable authentication and
authorization functionalities in the DILIGENT platform. The paragraph starts with a brief
description of interaction between DVOS and gLite security.

4.1 DVOS and gLite security integration

This paragraph describes how DVOS and gLite security interoperates to provide DILIGENT
with required authenticationa and authorization functionities. gLite security, as well as the
DILIGENT one, is based on PKI and X509 certificates. This eases the integration between
DVOS and gLite authentication. From the VO management point of view, the DVOS
integrates the concept of WS-Resource within the VOMS VO model. The diagram in Figure
85 shows DVOS and VOMS interactions in the DILIGENT infrastructure.
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Figure 85, DVOS — VOMS interaction

DILIGENT authorization services and VOMS interact to implement the DILIGENT VO model
described in [6]. Each VOMS group is associated to a different VO in DILIGENT.

The VOMS server is in charge to maintain the association between users and VOs in
DILIGENT they belong to. Ti is also in charge to maintain the association between users and
roles granted to them.

DVOS Authorization service is in charge to maintain associations between VO roles and the
set of actions they are entitled to perform.

When a new session is open on the portal, or when the user requests it, new proxy
credentials are loaded for the user. These credentials are then enriched with the set of roles
held by the user.

When a new VO is created in DILIGENT, a new group is also added to the VOMS group
hierarchy. When a new role is created in a VO in DILIGENT, a corresponding role with the
same name is also created in the VOMS VO. When a new user is added to DILIGENT, the
same user is also registered in the VOMS VO.

VO Managers are in charge to manage associations between user, roles and permission in
the DILIGENT VO hierarchy.

4.2 DVOS Common

This component includes some XSD data types and exceptions shared by the DVOS service
interfaces.
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fava o Serializable Ej fava o Serializable
org.diligentproject.dvos Permission org.diligentproject.dvos. Operation
permissionOp:org.diligentproject.dvos.Operation operationld:java.lang.String
name:java.lang. String
description:java.lang.String

|:|:| Java.o Senalizable Ej fava.lo. Serializable Elj favalo. Setializable
org.diligentproject.cvos Role org.diligentproject.dvos.Group org.diligentproject.dvos W0
raleld java.lang. String id:java.lang. String YOld java lang.String
name:java.lang.String name:java.lang.String name:java.lang.String
description;java.lang. String description:java. lang. String description:java.lang. String
|:|:| java o Senaiizable Exception
org.diligentproject.cvos.User org.diligentproject.dvos.exception.DVWOSException

id:java.lang. String
distinguizhedMame:java.lang. Strin

cerificationAutharityjava.lang.Strin Exception
name:java.lang.String org.diligentproject.dvos.exception.ConfigurationException

emailjava.lang.String

Figure 86. DVOS Common. global class diagram

4.2.1 Profile
The profile of the DVOS Common library is reported in Appendix A.12 .

4.2.2 Implementation Details

All classes of this library are beans automatically generated by the Axis WSDL2Java tool.
Thus, beyond setter and getter methods, they contain serialization and de-serialization
methods only. For this reason the classes are presented, but not described in detail.

4.2.3 Dependencies

None

4.2.3.1 Configuration

To correctly deploy the library in the container the DVOSDataTypes.xsd file must also be
copied in the $GLOBUS_LOCATION/share/schema directory.

For this reason, the component is provided in a gar archive. This allows users to deploy it as
a normal package in the Java WS Core container.
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4.2.3.2 Know Bugs And Limitations
None

4.3 Authentication Management

The purpose of the authentication management is twofold. It provides guidelines about how
to use Java WS Core authentication functionalities in DILIGENT, and describes DVOS
Authentication Support services.

A diagram of Authentication management is displayed in the next figure.

DHM

1h 2registred to receive delegated proxy=

Delegation Service { Running Instance of Service 5

M

G =notify delegated credentials=

5 =Delegate proxy to DHN=

MNocle
DHN
el i e e e e o IyProxyService
CredentialsRenewal Service :’ i 3
3 =retrieveProxy:> ,-"'\
|

- to myproxy services
2 =zet credentials renewal task= ~

=~
£
-

|
]
i
I
I
-~ I 1a =delegate credertials
i
I
I
]
I

4 =add Roles=
User liakle for the service S

MNode

WOMS

Figure 87. Authentication Management: deployemnt diagram

The User liable for a given service S must delegate a copy of its credentials to the myproxy
service. This can be done using the MyProxy-API library. Moreover, the user, or the keeper
deploying the RI (not shown in the diagram), must instruct the Credentials Renewal Service
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to periodically delegate these credentials. This can be done using the Credentials Renewal
API library.

Once set, the Credentials Renewal Service periodically retrieves proxy credentials from the
myproxy and, through the Authentication API library, add roles needed to operate in the
infrastructure, if any. Then, using the Delegation stubs, send delegated credentials to the
DHN where the RI of the service S is running. The Delegation Service receives delegated
credentials and dispatches it to the (registered) RI of service S.

This way the RI of service S has periodically renewed proxy credentials to operate in the
infrastructure.
4.3.1 DILIGENT Security Configuration

Security configuration for DILIGENT running instances involves two main aspects:
Authentication and Authorization.

From the Authentication point of view, the following main issues must be faced:
» How clients authenticate DILIGENT running instances. (RI authentication)

« How DILIGENT running instances can act within the DILIGENT infrastructure. (Client
authentication)

From the authorization point of view, the following main issues must be faced:
» How to describe authorization for DILIGENT Running Instances. (Logical operations)

» How to perform verification of authorization when a request is received. (Authorization
checks)

Answers to these issues lead to security configuration for DHN and DILIGENT Services
described in following paragraphs.

4.3.2 DHN Security Configuration

Each DHN must be manually configured (only once) following these guidelines:

4.3.2.1 Install container credentials

Container credentials are typically installed in the /etc/grid-security / directory. The
certificate (file containercert.pem ) should be owned by the user running the container
and be read-only for other users. The key (file containerkey.pem ) should be owned and
read-only by the user running the container.

The WS-Core container must be configured as follows in order to use container credentials.

Edit the file etc/globus wsrf _core/server-config.wsdd to add to the
<raglobalConfiguartion> tag the  following parameter: <parameter
name="containerSecDesc"

value="etc/globus_wsrf_core/global_security_descrip tor.xml"/>

Edit the etc/globus_wsrf_core/global_security_descriptor.xml file to set
correct location for container credentials (typically letc/grid-
security/containercert.pem and /etc/grid-security/c ontainerkey.pem ).

In addition, comment the <gridmap> tag.

4.3.2.2 Install CA certificates

Public certificates for trusted CA must be installed simply copying it in the directory
/etc/grid-security/certificates of the node hosting the DILIGENT container.
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Please refers to the BSCW folder: “DILIGENT/DILIGENT Infrastructure/CA
certificate repository " to find CA certificates to install.

4.3.2.3 Install VOMS certificates
Public certificates of trusted VOMS must be installed simply copying it in the directory

/etc/grid-security/certificates of the node hosting the DILIGENT container.
Please refers to the BSCW folder: “DILIGENT/DILIGENT Infrastructure/CA
certificates repository/VOMS server host certificat es” to find VOMS

certificates to install.

4.3.2.4 Disable HTTPS protocol

The container must be started with the option “-nosec ” to disable HTTPS protocol
(GSITransport).

Please notice that Message level security (GSISecureMessage and GSISecureConversation)
is still available for DILIGENT services running in DHN containers.

4.3.3 Service Security Configuration

Each DILIGENT service must be manually configured (before its registration in the
DILIGENT infrastructure) following these guidelines:

4.3.3.1 Web Service Security Descriptor

Set a Web Service Security Descriptor (WSSD) for each WSRF interface. In each WSSD, use
the GSISecureConversation as authentication mechanism for all service methods. For those
methods running with client’s identity, the <caller-identity> must be chosen among
RunAs modes. Other methods must choose the <service-identity> mode.

Do not set service credentials in the Web Service Security Descriptor file.

Credentials for DILIGENT services can be obtained registering a CredentialsListener to the
DelegationLocallnterface of the local DVOS Delegation service (see paragraph 4.4.2 for
details).

4.3.3.2 Service credentials delegation

Credentials can be delegated to each service using the CredentialsRenewalService (see
paragraph 4.4.3 for details). The service access path in the container is used as the default
credentials identifier. Each service interested in using delegated credentials can simply
register a CredentialsListener to its access path and be notified when renewed credentials
are delegated to the container (see paragraph 4.4.2).

4.3.4 Authorization configuration
In order to configure authorization for DILIGENT service these guidelines must be followed.

4.3.4.1 Logical operations

Logical operations used by DILIGENT services must be defined in DILIGENT and granted to
the DILIGENT VO using the OperationAdministration interface of the Authorization service
(see paragraph 4.5.1).

Logical operations IDs could be defined as strings on free format. Nevertheless, a
standardization of these IDs could greatly simplify understanding of operation meaning and
reduce the risk of haming collision.
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For these reasons, Logical Operations IDs should be defined as Qualified Names in the
namespace of a DILIGENT service. As Logical Operations can span different services, new
namespaces can be defined for Logical Operations.

An example of definition of a Logical Operation could be:
http://www.diligentproject.org/namespaces/dvos/regi stration}registerResour
ces

4.3.4.2 Configure Authorization Handler

For each Web Service Security Descriptor a VOAuthorizationPDP handler must be added to
enforce VO authorization. This can be done adding the tag:

<authz
value="VOAuthorizationPDP:org.diligentproject.dvos. authorization.handler.V
OAuthorizationPDP"/>

For detailed information about how to configure the VOAuthorizationPDP handler,
please refer to Section 4.5.2.2.

Despite credentials used by each service, this handler always uses container credentials to
contact the DVOS Authorization service and verify authorization.

4.4 Components

4.4.1 Authentication API

This library provides DILIGENT services with some utility method useful to manage
credentials and to set security properties on service stubs.
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org.diligentproject.dvos.authentication.util. ConfigureSecurity
dlogoerlogier=Logderdetl ogoerConfigureSecurity.class)
+setSecurity{stub Stub credentials:GESCredentialivaid
+setSecuritv{stub Stub encryption:hoalean credentials: GESCradential delegation: Strindiwoid
+loadProwyCredentialsicredentials byte):Exdended G55 Credential
+loadProxyCredentialsifileMame: Stringi Extended GE5Cradential
+storeProxyCredentialsfileMame:String credentials: Extended G55 Credentiallvoid

EIJ org.diligentproject.dvos.authenticationvoms VYOMSProxyfFactory
-logoerl ogder=Logger.getl oggerdOMSProeF actony: class)
Foommandiame: String="voms-prox-init'
HWOMSProxyF actor
+createProxyicerificate:File key:File, password: String)void
-createCommand(cedificate:File key:File): String
+rreateProx(proxyFile:File)woid
+oreateProwyicedificate:File key: Filedvaid

certdirFile

confilecFile

hours:Integer

limited:boolean

guiethoalean

verify:boolean

vorms: String

vomslife:Integer

output:File

EIJ org.diligentproject.dvos.authentication.voms.InMemonAYOMSProxyFactory
-logoerl ogger=Logger.getl aggeriintMemondOMSP rowyF actory.class)
-defaultProxDirString="proxies"

+Hnhemon®OMSProxF actoneproxyDir: String

+Hinhemon® OMSProxF actone

+setDefaultProxyDirdefaultP roxyDir Strind)vaid

+oetDefaultProxyDird:String
+ereatelnmMemonyProxy{cedificate:File key:File, passwoard:String):Extended G55 Credential
+ereatelnmermanyProxdproxyFile:File).ExtendedGSS5Credential

+ereatelnMemoryProsyicedificate:File kev File):ExtendedGSSCredential
proxyDirString

Figure 88. Authorization API: global class diagram

4.4.1.1 Profile

The profile of the Authentication service is reported in Appendix A.13.
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4.4.1.2 Implementation Details

All the following classes belong to the package
org.diligentproject.dvos.authentication.

util.ConfigureSecurity

setSecurity

void setSecurity(Stub stub, GSSCredential credentia Is)

This method allows to set security properties on service stubs. Encryption is used as default
protection level. No delegation is performed.

Parameters:
« stub: The javax.xml.rpc.Stub object where to set security

« credentials: The object containing credentials to be set in stub

setSecurity

void setSecurity(Stub stub, boolean encryption, GSS Credential credentials,
String delegation)

This method allows to set security properties on service stubs.
Parameters:

« stub: The javax.xml.rpc.Stub object where to set security

« credentials: The object containing credentials to be set in stub

» encryption: If true encryption of messages will be asked to the service, if false signature
only is used.

« delegation: The value of delegation required. Allowed values are:

0 org.globus.axis.gsi.GSIConstants.GSI_MODE_NO_DELEG:No delegation is
performed.

o org.globus.axis.gsi.GSIConstants.GSI_MODE_LIMITED_DELEG:Limited delegation
is performed (credentials cannot be further delegated).

o org.globus.axis.gsi.GSIConstants.GSI_MODE_FULL_DELEG:Full  delegation is
performed (credentials can be further delegated).

loadProxyCredentials

ExtendedGSSCredential loadProxyCredentials(byte[] ¢ redentials)
Utility method to parse proxy credentials from a byte array.

Parameters:

e credentials: the byte array containing proxy credentials to load
Return: an ExtendedGSSCredential object containing parsed credentials

loadProxyCredentials

ExtendedGSSCredential loadProxyCredentials(String f ileName)
Utility method to load proxy credentials from a file.
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Parameters:

« fileName: the absolute or relative path of file containing proxy credentials to load
Return: an ExtendedGSSCredential object containing parsed credentials

storeProxyCredentials

void storeProxyCredentials(String fleName, Extende dGSSCredential
credentials)

Utility method to store proxy credentials to a file.
Parameters:

« fileName: the absolute or relative path of file where to store proxy credentials

» credentials: credentials to be stored on file

voms.VOMSProxyFactory

This class generates proxy certificates containing VOMS Attribute Certificates. It wraps the
voms-proxy-init command that must be installed locally.

createProxy

void createProxy(File certificate, File key, String password)

Create a new proxy certificate from an EEC and an encrypted private key.
Parameters:

» certificate: the file containing the End Entity Certificate.
» key: the file containing the private key.

+ password: the password to decrypt the private key

createProxy

void createProxy(File proxyFile)
Create a new proxy certificate from another proxy certificate.
Parameters:

» proxyFile: the file containing the Proxy Certificate.

createProxy

void createProxy(File certificate, File key)
Create a new proxy certificate from an EEC and an unencrypted private key.
Parameters:

» certificate: the file containing the End Entity Certificate.

» key: the file containing the unencrypted private key.

voms.InMemoryVOMSProxyFactory

This class generates proxy certificates containing VOMS Attribute Certificates and loads
them in memory. The file used to generate the certificate is deleted after the creation. By
default, the directory used to temporary store proxy credentials is the proxies
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subdirectory of the current directory where the JVM is running. This class wraps the voms-
proxy-init command that must be installed locally.

createInMemoryProxy

ExtendedGSSCredential createlnMemoryProxy(File cert ificate, File key,
String password)

Create a new proxy certificate from an EEC and an encrypted private key. The new proxy is
written to a file only at generation time. Then the proxy is loaded in memory and the file is
deleted. The file will be created in the current proxyDir  directory.

Please note that this does not prevent the new proxy to be red from other processes during
its persistence on disk. This method should only be intended as an easy way to keep the file
system clean from proxies.

Parameters:
» certificate: the file containing the End Entity Certificate.
» key: the file containing the private key.

+ password: the password to decrypt the private key
Return: The new credentials just created.

createInMemoryProxy

ExtendedGSSCredential createlnMemoryProxy(File prox yFile)

Create a new proxy certificate from another proxy certificate. The new proxy is written to a
file only at generation time. Then the proxy is loaded in memory and the file is deleted. The
file will be created in the proxyDir  directory. Please note that this does not prevent the
new proxy to be red from other processes during its persistence on disk. This method
should only be intended as an easy way to keep the file system clean from proxies.

Parameters:

» ProxyFile: the file containing the Proxy Certificate.
Return: The new credentials just created.

createInMemoryProxy

ExtendedGSSCredential createlnMemoryProxy(File cert ificate, File key)

Create a new proxy certificate from an EEC and an unencrypted private key. The new proxy
is written to a file only at generation time. Then the proxy is loaded in memory and the file
is deleted. The file will be created in the current proxyDir  directory. Please note that this
does not prevent the new proxy to be red from other processes during its persistence on
disk. This method should only be intended as an easy way to keep the file system clean
from proxies.

Parameters:
» certificate: the file containing the End Entity Certificate.

» key: the file containing the unencrypted private key.
Return: The new credentials just created.
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4.4.1.3 Dependencies

This library requires VOMS API libraries to contact VOMS daemon and to generate attributed
proxy credentials.

4.4.1.4 Known bugs and problems
None

4.4.2 Delegation Service

This service allows clients to delegate proxy credentials to DILIGENT services running on a
DHN. Delegated credentials can then be used by co-hosted services (e.g.: to perform
service invocations).

Each delegated credential is associated to a credentials identifier unique inside the
container. Co-hosted services can subscribe to the local Delegation service using these
identifiers to receive notifications about delegated credentials. This can be done using static
methods of the DelegationLocallnterface class. All services registered to the
credentials identifier are notified any time fresh credentials for that identifier are delegated
(or canceled) to the DHN.

The Delegation Service class diagram is reported in Agure 89.

org.diligentproject.dvos.del impl.DelegationService
-loggerlogger=Logoer.geflogoeriDelegationService.class
+delegateCredentialsOperation{argd:DelegateCredentialsinputhessage) |—|
+cancelDelegatedCredentialsOperation{arg0:CancelDelegatedCredential
-getResaource(:DelegationResource

SingletonResourceHome
org.diligentproject.dvos.delegation.impl.DelegationHome
-loggerlogger=Logger.getloggerDelegationHome.class
+indSingleton{:Resource

Resource org.diligentproject.dvos.delegation.api.DelegationLocallnterface
org.diligentproject.dvos.delegation.impl.DelegationResource -logoerLogner=Logoer getl ogyerDelegationl ocallnterface class
-logger.Logger=Logger.getlogger{DelegationResource.class) #delegations erviceP ath:String="diligentidvosdeleationiDelegations
+DelegationResource) +registerCredentialsListenercredentialsid:String listener Credential

+delegateCredentials(credentials BxtendedGSS5Credential creden +reaisterCredentialsListenerflistener. CredentialsListenerivoid
+remaveDelegatedCredentialsicredentialsld:String)vaid +unregisterCredentialsListener{credentialsld:String listenerCredent
+registerToDelegatedCredentials{credentialsld:String listener:Cre +unregisterCredentialsListenerflistenerCredential sListener void
+unregisterFromDelegatedCredentials(credentials|d:String listene -getDelegationResource(: DelegationResource

interface
org. difgentproject dvos. defegation.api. Credentiaist istener

+natifieCredantiaisDelegation{cradantials ExtendedizESCradant,
+hotifirCredantialsRemovalicredentialald: Shing) wvoid

N

1
org.diligentproject.dvos.delegation.api.SimpleCredentialsListener
-loggerlogger=Logger.getl ogger(SimpleCredentialslistenar.class
+SimpleCredentialsListenard
+hatifyCradentialzDelegationicredentials Extended GS5Cradential ore
+nofivCredentialsRemoval{credentialsld:Stringvoid
credentials:ExtendedGS5Credential
credentialsld:String

Figure 89. Delegation service: global class diagram

4.4.2.1 Profile
The profile of the Delegation service is reported in Appendix A.14.
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4.4.2.2 Managed Resources

The Delegation service is a singleton stateful Web Service bound to a DelegationResource
resource. The DelegationResource manage delegated credentials and credentials listeners
subscribed by co-hosted services.

For security reasons the information managed by the DelegationResource is not persistent,
and is never stored on local file system.

4.4.2.3 Operations

DelegateCredentialsOperation

DelegateCredentialsOutputMessage
DelegateCredentialsOperation(DelegateCredentialsinp utMessage message)

It allows delegating proxy credentials.
Parameters:

» message: a complex type specified by Delegation.wsdl containing delegated credentials
and the credentials identifier as strings.

Return: An empty complex type.

cancelDelegatedCredentialsOperation

CancelDelegatedCredentialsOutputMessage
cancelDelegatedCredentialsOperation(CancelDelegated CredentialsinputMessage
message)

It allows cancelling delegated proxy credentials.

Parameters:

e message: a complex type specified by Delegation.wsdl containing the identifier of the
credentials to be cancelled.

Return: An empty complex type.

4.4.2.4 Implementation Details

All these classes are part of the package
org.diligentproject.dvos.delegation.*

impl.DelegationService

org.diligentproject.dvos.delegation.impl.DelegationService
-loggerlogoer=Logger.getl oggerDelegationService.clags)
+delegateCredentialsOperation{argl:DelegateCredentialzInputiessage)DelegateCredentialsOutputes sage
+eancelDelegatedCredentialsOperation{argl:CancelDelegatedCredentialsinputMessage):CancelDelegatedCredentialsOutputMe ssage
-getResource():DelegationResource

Figure 90. Delegation Service: DelegationService class diagram

This class implements operations of the Delegation Service WSDL interface.
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impl.DelegationResource

Resouce

org.diligentproject.cvos.delegation.impl.DelegationResource
slogderlogoersLogger.getl oggerfDelegationFResource.class)
+DelegationResource)
+delegateCredentialsi{credentials:ExtendedGSS Credential credentialsld: String)void
+removelelegatedCredentials{credentialsld: String)void
+registerToDelegatedCredentials{credentialsld: String listener CredentialsListenefvaoid
+unregisterFromDelegatedCredentials{credentialsld:String listener CredentialsListenetvoid

Figure 91. Delegation Service: DelegationResource class diagram

This class implements the Delegation resource in charge to store delegated credentials and

credentials listeners. It is also in charge to notify listeners when new credentials are
delegated to the container.

impl.DelegationHome

SingletonResourceHome
org.diligentproject.dvos.delegation.impl.DelegationHome
-loggerLogger=Logger.getLoggeriDelegationHome.class)
+indSingletond: Resource

Figure 92. Delegation Service: DelegationHome class diagram
This class implements the Delegation Home.

api.CredentialsListener

interface
o difgentproject dvos. defegation.apl. Credentialsi istener

+nhotifieCredentialsDelegationfcredentiala Extended3 S 5 Credential credentiaialc String) volc
+hotifrCredentizlsRemaovaliicrecentiaizic: String) wvoidd

Figure 93. Delegation Service: CredentialsListener class diagram

Credentials listeners must implement this interface in order to receive notification about
delegated credentials.
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api.SimpleCredentialsListener

CredantialsListaney
org.diligentproject.dvos.delegation.api.SimpleCredentialsListener
-logoer:logger=sLogger.getl oggeriSimpleCredentialslistenear.class)
-credentials: Extended G55 Credential
-credentialsid:String

+SimpleCredentialsListener)
+notifrCredentialsDelegation{credentials:Extended GSSCredential credentialsld: String):void
+notiffCredentialsRemaoval{credentialsld:String)vaid
+getCredentials Q) Extended G55 Credential

+getCredentials|dd:String

Figure 94. Delegation Service: SimpleCredentialsListener class diagram

This class implements the CredentialsListener interface and store delegated credentials in
memory. The last copy of credentials and the credentialsId can be retrieved using get
methods.

impl.DelegationLocalInterface

org.diligentproject.dvos._delegation.api.DelegationLocallnterface
-loggerlogger=Logger.getlogger{Deledationlacalinterface. class)
#delegationSericePath: String="diligent'dvosidelegation/DelegationService”
+registerCredentialslistenericredentialsld:String listener CredentialsListenervaid
+redisterCredentialslistenerlistenarCredentialslistenathvoid
+unreqisterCredentialsListenericredentialsid:String listener: CredentialsListeneryvoid
+unreqisterCredentialsListenerdistenerCredentialsListeneryvoid
-getDelegationResourced:DelegationResource

Figure 95. Delegation Service: DelegationLocallnterface class diagram

This class provides local access to delegation service allowing co-hosted services to register
and unregister credentials listeners.

Listeners are bound to a credentialsld. When delegated credentials are received or
cancelled for an Id, all listeners registered for that Id are notified.

4.4.2.4.1 Dependencies
No dependencies

4.4.2.4.2 Security Profile

Following logical operation is defined for the Delegation service:

{http://www.diligentproject.org/namespaces/dvos/del egation}manageDelegated
Credentials

Allows to delegate and remove credentials to a DHN.

4.4.2.4.3 Known bugs and limitations
None
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This service allows users to periodically delegate their credentials to DHN. Credentials must
be already stored in a MyProxy repository. The service is able to retrieve a copy of
credentials from the repository and forward it to the DHN indicated by the user. It can also

contact VOMS server(s) adding roles needed by
Delegated credentials are sent to the Delega

the services to operate.
tion service running on the remote DHN.

Subscribed services running on that node are thus notified with delegated credentials (see

paragraph 4.4.2).
In order to be able to operate properly, the

credentials Renewal service requires valid

credentials to be present on the local file system. These credentials must be protected by
password. The password to decrypt these credentials is red at container startup from

standard input.

The Credentials Renewal Service class diagram is reported in Figure 89.

org.diligentproject.dvos.cr ialsR Limpl.Cre ialsRi ISenice
-lognerlonger=Logger.getl oggerCredentialsRenewalSerdce class)
+addCredential sRenewalOperation(ara0:AddCredentialsRenewalinputve ssage) Add G
+removeCredentialsRenewalCperation(argl:RemaoveCredentialsRenewallnputvessag
-getResourced:CredentialsRenewalResource
-getResourceHomed:CredentialsRenewalHome

E‘j TimerTask
Resource
org.diligentproject.cvos.credentialsRenewal.impl.CredentialsRenewalResource

-timerTimer
-horne:CredentialsRenewalHome
-password:Siring

-logoerlogaer=Lagger.getlogoer{CredentialsRenewalResource.class) =

- SingletonResourceHome
Initigiizable
org.diligentproject.dvos.credentialsRenewal.impl.CredentialsRenewalHome
-password:String
-royProwyHost String
-ryProwyPortint
-logeerlogger=Logeer. et oggeriCredentialsRenewalHorn e class)
+Credential sRenewalHome(
+initializej:void
+findSingletond Resource
refreshPeriod:int
certificateFileName:String
keyFileMarne:String
tryProxyHostString
myProxyPortint
proxyTempDirString
vorns:String

+CredentialsRenewalResource(home:CredentialsRenewalHome password:String)
+addCredentialsRenewalTaskiask RenewalTaskivoid
+remnoveCredentialsRenswalTasktaskid:String)Renewal Task
-calculateMillisecondsRefreshPeriodiperiodintilong

credentialsRenewslProxy ExtendedGSS Credential

Figure 96. Credentials Renewal: global class diagram

4.4.3.1 Profile
The profile of the Credentials Renewal service is

4.4.3.2 Managed Resources

The Credentials Renewal service is a singl
CredentialsRenewalResource  resource. The
credentials renewal tasks.

4.4.3.2.1 Configuration
Internal configuration
Once the service has been deployed, the dep

reported in Appendix A.15.

eton stateful Web Service bound to a
CredentialsRenewalResource  manages

loy-jndi-config.xml (contained in the /etc

subdirectory) must be configured in order to properly initialize the service. All parameters

reported in the following table must be properly set:

Field Description

refreshPeriod The refresh period of proxy credentials used by the service itself

voms The request string to be included in the voms request for the proxy
credentials used by the service
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certificateFileName The file where to find the certificate used by the service

keyFileName The file where to read the private key used by the service

myProxyHost The name of the host where the MyProxy service runs

myProxyPort The port of the host where the MyProxy service runs

proxyTempDir The local directory to use for proxy files. Proxies are stored in this
directory only for the time needed to delegate them to DHNs, then
they are removed.

Table 1. deploy-jndi-config configuration parameters

Moreover, the following command must be executed before to start-up the DHN hosting the
CredentialsRenewal service:

umask u=rw,g=,0=

This command set the user mask, defining authorization rules for files created on local file
system. This is needed because the voms-proxy-init command requires strict access rights
to be set on proxy credentials used to contact a VOMS service. All files created on the local
file system will have permissions to read and write for the user and no permissions for the
group and others (code 400 in the octal notation of the chmod command). The JVM does
not allow doing this programmatically.

At container startup, the user is asked to type on standard input the password required to
decrypt credentials of the CredentialsRenewal service.

4.4.3.3 Operations

addCredentialsRenewalOperation

AddCredentialsRenewalOutputMessage
addCredentialsRenewalOperation(AddCredentialsRenewa liInputMessage message)

Add a new credentials renewal task.
Parameters:

e message: a complex type specified by CredentialsRenewal.wsdl containing following
fields:

o myProxyUsername: The MyProxy username to contact MyProxy
o myProxyPassword: the MyProxy password to use

o credentialsld: The credentialsld identifying credentials on the delegated DHN
(see paraghraph 4.4.2)

o delegationServiceURL: The URL of the Delegation Service which credentials must
be delegated.

o VOMSRole: the set of requests to be included in the voms-proxy-init command to
create a voms proxy.

o Period: the validity of delegated credentials (in hours). Credentials will be
renewed one hour before this limit. Please do not specify a zero refresh period.

Return: An empty complex type.
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removeCredentialsRenewalOperation

RemoveCredentialsRenewalOutputMessage
removeCredentialsRenewalOperation(RemoveCredentials RenewallnputMessage
message)

Remove an existing credentials renewal task. When a credentials task is removed, a cancel
request is sent to the DHN where credentials were delegated.

Parameters:

e message: a complex type specified by CredentialsRenewal.wsdl containing following
fields:

0 credentialsId: The credentialsId identifying credentials renewal task to cancel
(see paraghraph 4.4.2)

o delegationServiceURL: The URL of Delegation Service identifying the DHN where
credentials was delegated (see paraghraph 4.4.2)

Return: An empty complex type.

4.4.3.4 Implementation details

All these classes are part of the package
org.diligentproject.dvos.credentialsRenewal

impl.CredentialsRenewalService

org.diligentproject.dvos.credentialsRenewalimpl.CredentialsRenewalSenice

-loggerlogger=Logger.getloggeriCredentialsEenewalService class)
+addCredentialsRenewalQOperation{argl:AddCredentialsRenewallnputMessage)AddCredentialsRenewalt
+removeCredentialsRenewalOperation{argd: RemoveCredentialsRenewallnputhlessage) Remove Credenti
-getResourced CredentialsRenewalResource

-getResourceHome(: CredentialsRenewalHome

Figure 97. Credentials Renewal.: CredentialsRenewalService class diagram

This class implements the Credentials Renewal Service interface components and exposes
service operations.

DL Creation & Management services detailed design report Page 135 of 244



Information Society

Technologies

impl.CredentialsRenewalResource

@Diligent

A Digital Library Infrastructure
on Grid ENabled Technology

=]

TimerTask

Resource
org.diligentproject.dvos.credentialsRenewal.impl.CredentialsRenewalResource

-logger:Logger=Logager.getlogaeriCredentialsRenewalResource.class)

-timerTimer
-home:CredentialsRenewalHome
-passward:String

+CredentialsRenewalResourcethome: CredentialsRenewalHome, password: String)
+addCredentialzRenewalTaskitask RenewalTask)vaoid
+removeCredentialsRenewalTaskitaskld: String): RenewalTask
-calculateMillisecondsRefreshPerioddperiod:inti:long

credentialsRenewalProxyExtended GSSCredential

Figure 98. Credentials Renewal: CredentialsRenewalResource class diagram

This class implements the Credentials Renewal resource in charge to manage credentials

renewal tasks.

impl.CredentialsRenewalHome

)

SingletonResourceHome

...ilvos.credentialsRenewal.impl.CredentialsRenewalHome

Imitializahle

-password: String

-rmyProxyHo st String

-y P rosyPoartint

-logoerlogder=Logder.getl oggerCredentialsFenewalHome. class)

+CredentialsRenewalHomed
+initialize:vaoid
+HindSingletond:Resource

refreshPeriod:int
certificateFileMame: String
kewFileMame: String
myProwyHo st String
myProxyPortint
prowyTermpDirString
woms: String

Figure 99. Credentials Renewal: CredentialsRenewalHome class diagram

This class implements the Credentials Renewal Home.
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impl.RenewalTask

TimerTask

org.diligentproject.chos.credentialsRenewalimpl.RenewalTask
-loggerl ogaer=Logger.getl oggenRenewalTask.class)
-myProxyl)sername: String
-rmyProxyPassword: String
-credentialsld: String
-delegationServicel JRL:String
-period:int
-resource.CredentialsRenewalResource
-home:CredentialsRenewalHome
+getCredentialsld(: String
+setCredentialsld{credentials|d:String)vaid
+getDelegationServicel JRLY:String
+zetDelegationSerice IR L{delegationService R L String)void
+gethlyProxyP assword(:String
+zethlyProxyP assword{myProxyP assword: String)wvoid
+gethyProxylUsernamed:String
+sethyProxyl)sernamedmyProxmllsermame: String)void
+et/OMSRoles():Set
+etlDf:String
+oetiDicredentialsld: String delegationService URL: String): String
+getPeriodint
+setPeriodi{period:intyvoid

Figure 100. Credentials Renewal: CredentialsListener class diagram

This class represents a single credentials renewal task periodically executed to renew
credentials.

4.4.3.4.1 Dependencies
This component depends on the voms-proxy-init command that must be installed locally.
It also depends on the Delegation Service stubs.

4.4.3.4.2 Security Profile

The following logical operation is defined for the CredentialsRenewal service:

org.diligentproject.security.authorizationOperation .dvos.manageCredentials
Renewal

It allows to delegate and remove credentials to a DHN.

4.4.3.4.3 Known bugs and problems

The logical operation defined for this service does not follows the standard described in
paragraph 4.3.4.1. Logical operations should be defined using the QName notation:

o {namespace}localname

the logical operation for this service has been defined before this standardization and must
be changed.
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4.4.3.5 CredentialsRenewal API

This library enables DILIGENT services to contact the CredentialsRenewal service hiding
details of the Authentication management infrastructure. It also provides DILIGENT users
with commands to add and remove credentials renewal tasks.

Two classes compose the CredentialsRenewal API: CredentialsRenewalAPI, containing
classes to access the CredentialsRenewal service programmatically, and
credentialsRenewalUI, containing CredentialsRenewal command line user interface.

Stub
org.diligentproject.dvos.credentialRenewal.api.CredentialRenewal API
-porType:CredentialzsRenewalPorType

-CredentialRenewalAPKponType: CredentialsRenewalPodType)

+netinstance CredentialRenewal AP

+netinstance(mapFilePath Filel: CredentialRenewslAP|

+getinstancel{credentialRenewalSenicel JRL:String):CredentialRenewal 4P|
+addCredentialsRenewal(myFProxyl)sername:String, myProxyPassword:String, credentialsld:String, delegationService URL: 5t
+removeCredentialsRenewal(credentialsld: String delegationServiceURL: String)woid
+_setProperty(arg0:String,arg1:Objectyvoid

+_getPropertydargl: String). Ohject

+_getPropertyMames(:lieratar

org.diligentproject.dvos.credentialRenewal.ui.CredentialRenewalUl
HELF PREFI String="-help"
JEAGE PREFESting="-usage"
SERYICE LUURL PREFR String="-sericellr:"
MAP RML PREFE:String="-rnap"
PROXY PREFE:String="-proxyFile:"
ADD CREDENTIALS REMEWAL PREFIX String="-addCredentialsRenewal"
EEMOVE CREDEMTIALE REMEWWAL PREFE:Siing="-removeCredentialsRenewal"
My PROMY USERMAME PREFEString="-userMame"
My PROXY PASSWORD PREFE:Sting="-password:"
CREDENTIALS ID PREFE:String="-credentialsiD"
DELEGATION SERVICE UEL PREF[LESting="-delegationSemice JRL"
WOME ROLE PREFE.Sting="-vomsRaleList"
PERIOD PREFEString="-period™"

+mainfargs String[ivoid
+printHelpdavaid
+printErroressagelerroriessage: Stringivoid

Figure 101. Credentials Renewal: CredentialsRenewal API class diagram

4.4.3.6 Profile

The profile of the Credentials Renewal API is reported in Appendix A.15 as package included
in the CredentialsRenewal Service profile.
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4.4.3.7 Operations

org.diligentproject.dvos.credentialsRenewal.api.CredentialsRenewal API

This class contains methods to access the CredentialsRenewal service programmatically. It
queries the DIS to discover the URL of the CredentialsRenewal service. It allows adding and
removing credentials renewal tasks.

getInstance

CredentialRenewal API getinstance()

Build a new instance of CredentialRenewalAPI. Use DIS (DILIGENT Information Service)
APIs to locate the CredentialRenewalService to use.

Return: An instance of CredentialRenewalAPI.

getlnstance

CredentialRenewalAPI getinstance(File mapFilePath)

Build a new instance of CredentialRenewalAPI. Use DIS (DILIGENT Information Service)
APIs to locate the CredentialRenewalService to use.

Parameters:

» MapFilePath: File object representing the map.xml file needed for DISHLSClient.
Return: An instance of CredentialRenewalAPI.

getInstance

CredentialRenewalAPI getinstance(String credentialR enewalServiceURL)
Build a new instance of CredentialRenewalAPI using the URL provided.

Parameters:

» CredentialRenewalServiceURL: URL of the credentialRenewal service to contact.
Return: An instance of CredentialRenewalAPI.

addCredentialsRenewal

void addCredentialsRenewal(String myProxyUsername, String myProxyPassword,
String credentialsld, String delegationServiceURL, VOMSRoleType[]
VOMSRole, int period)

Add a new CredentialsRenewal task to the CredentialsRenewal service.
Parameters:

» myProxyUsername: UserName of a MyProxy account
e myProxyPasswordCertification: Password of a MyProxy account
» credentialsId: credentials id for the delegated credentials

» delegationServiceURL: URL of the remote delegation service where credentials must be
sent

« VOMSROole: List of roles to be included in the delegated credentials

e Period: period (in hours) of credentials validity
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removeCredentialsRenewal

void removeCredentialsRenewal(String credentialsid, String
delegationServiceURL)

Remove a CredentialsRenewal task from the CredentialsRenewal service.
Parameters:

» credentialsld: Id of delegated credentials to be removed

« delegationServiceURL: URL of delegation service where credentials are delegated

org.diligentproject.dvos.credentialsRenewal.api.CredentialsRenewalUI

This class allows users to invoke operations of the CredentialsRenewalAPI class from a
command line interface. The operations available to users are:

» addCredentialsRenewal: Add a new CredentialsRenewal task.

» removeCredentialsRenewal: Remove a CredentialsRenewal task.

Details on command line arguments can be found using:
java CredentialRenewalUl -usage

4.4.3.7.1 Dependencies
None

4.4.3.7.2 Known bugs and problems
None

4.5 Authorization Management

The DILIGENT authorization model relies on the underlying Java WS Core authorization
framework. It enables DILIGENT Services to separate security issues from service specific
behaviour. This is achieved using a chain of authorization handlers managed by the Service
Container. These handlers are asked during evaluation of incoming requests in order to
permit or deny access to a service. Authorization handlers then contact Authorization
Services asking for information about user and resources being accessed.

The purpose of this section is to explain how Authorization Service and handlers can be
installed and used.

A picture of components constituting this service is provided in Fgure 102.
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Figure 102. Authorization Service: Main Components and relatioships

45.1 Authorization Service

The DILIGENT Authorization service is a WSRF-compliant Web Service. It is in charge to
store the authorization information of DILIGENT VOs. It also acts as Policy Decision Point
(PDP); DILIGENT services can contact it to obtain authorization decisions.

A VOMS VO containing all users and roles backs the DILIGENT VO. The VOMS server is used
to create signed Attribute Certificates (AC) to be included in the Proxy Certificate of
DILIGENT users. Attribute Certificates contain the set of roles held by the user during the
session.

The VO authorization is based on a set of logical operations users can perform over
resources. Resource Managers have to define these logical operations and grant them to the
VO. VO Mangers have to define roles, grant them a set of logical operations among those
available in the VO, and assign roles to users.

To enforce VO authorization, DILIGENT Services have to contact the Authorization service.
This service verifies that roles held by the user have permissions to perform the logical
operation. Roles held by the user are included in the proxy certificate attached to service
request.
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The use of logical operations gives Resource Managers a way to group service operations in
consistent sets, thus exempting VO Managers from the need to know which service
operations must be granted a role to perform a logical operation.

This threefold use of the Authorization service leads to the definition of three interfaces:

« OperationAdministration — Used by Resource Managersto manage logical operations;

* VOAuthorization — Used by VO Managers to manage VO authorization;

e VOQuery — Used by DILIGENT Services to obtain authorization decision.

org.diligentproject.dvos.authorization.impl.vO,

vice

vice

-.thros.authorization.impl.Oper ationAdmini:

SingletonResourceHome
org.diligentproject.dvos.authorization.impl.AuthorizationHome

org.diligentproject.dvos.authorization.impl.YOQuerySendce

\
/

Resource
org.diligentproject.dvos.authorization.implAuthorizationResource

Figure 103. Authorization Service: global class diagram

45.1.1 Profile

The profile of the Authorization service is reported in Appendix A.16.

4.5.1.2 Managed Resources

Each VO managed by the Authorization service is represented by an instance of the
AuthorizationResource. The alpha DILIGENT prototype does not include support for VO
hierarchy; therefore, the DILIGENT Authorization service adopts the Singleton Resource
pattern. Further implementation, including support for VO hierarchy, will adopt the Multiple

Resource pattern.

4.5.1.2.1 Configuration

Internal configuration

Once the service has been deployed, the VOSetup.xml file (contained in the /etc
subdirectory) must be configured in order to properly initialize the DILIGENT-VO. All XML
elements and attributes reported in the following table must be properly set:

Field Type Description

volnitialStatus. Element A logical operation to be granted to the VO.

operations.operation Some logical operations to manage the
authorization service itself are already defined.
Multiple occurrences of this element can be
defined in the operations  tag.

volnitialStatus. Element A role to be defined in the VO.

roles.role
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manage VO authorization. The “DILIGENT
Resource Manager “ has permissions to
manage logical operations in the VO.

Multiple occurrences of this element can be
defined in the roles  tag.

volnitialStatus.roles. Element A permission to grant a logical operation to the
role.grantPermission role.

Multiple occurrences of this element can be
defined in the role tag.

Table 2. VOSetup configuration parameters
VOMS configuration

As described in the paragraph 4.5.1.2.2 the Authorization service depends on the VOMS.
After the VOMS installation and configuration, a VO corresponding to the DILIGENT VO
must be created in the VOMS (the name of the VOMS VO can be different from the
DILIGENT VO name). DILIGENT users must be registered in the VOMS VO.

DILIGENT roles must be created in the VOMS VO. The name of these roles must correspond
to the role name of DILIGENT roles.
4.5.1.2.2 Dependencies

The DILIGENT Authorization service depends on the VOMS to create short-term proxy
credentials for users. See paragraph ‘VOMS configuration’ in Section 4.5.1.2.1 for details
about VOMS configuration.

4.5.1.2.3 Security Profile
Two logical operations are defined for the Authorization service itself:

« org.diligentproject.security.authorizationOperation.dvos.adminVO - Used to grant
administrative rights over a VO.

« org.diligentproject.security.authorizationOperation.dvos.adminResource — Used to grant
administrative rights over resources.

When the DILIGENT VO is created these logical operations are granted to VO Managers and
Resource Managers, in accordance with the VOSetup.xml file (see Section 4.5.1.2.1).

4.5.1.2.4 Known bugs and problems

4.5.2 Authorization API

This library enables DILIGENT services to contact Authorization services hiding thedetails of
the Authorization management infrastructure. It provides useful handlers DILIGENT services
can use to enforce authorization. Some commands are also implemented allowing DILIGENT
users to manage Authorization services through a command line interface.

Three classes compose the core of Authorization API: VOAuthorizationAPI,
OperationAdministrationAPI and VOQueryAPI. Each of these classes allows clients to invoke
operations on the corresponding interface of authorization service (see Section 4.5.1).

These classes are in charge to discover the location of the authorization service using DIS
functionalities. They also set authentication parameters in the service stubs in order to
successfully contact the authorization service.
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The VOAuthorizationPDP class can be used by DILIGENT services as Policy Enforcement
Point handler to enforce VO authorization. It can be configured as described below.

Three classes implement the command line interface for the DILIGENT users:
VOAuthorizationUI, OperationAdministrationUI and VOQueryUL.

authorization.ui.vOAdministrationUl uL.OperationAdministrationUl

St Stub
| apiOAdministrationAPl ..api.OperationAdministrationAPl
...ihvos. authorization.uivOQuenyUl PP
<handler VOAuthorizationPDP

Stub

. authorization.apiVOQuervAPl .thos.cert. YOMSAttrihntesReader

Figure 104. Authorization API: globa class diagram

45.2.1 Profile

The profile of the Authorization API is reported in Appendix A.16 as package included in the
Authorization Service profile.

4.5.2.2 Implementation Details

All the following classes belong to the package
org.diligentproject.dvos.authorization.

api.OperationAdministrationAPI

Logical operations can be added and removed from DILIGENT using instances of this class.
Instances of this class can also be used by Resource Managers to set Sharing Rules in the
DILIGENT VO.
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org.diligentproject.dvos.authorization.api.OperationAdministration APl

+ietinstancedvoVOY:OperationAdministration AP
+etinstancefsendcellrl:String). OperationAdministrationAP|
+addOperation{operation:Operation)void
+remaoveDperation{operation:QOperation)void
+rantCperation{operation:Qperation, vo WO vaid
+revokeQperation{operation: Operation yo O void
+listExistingOperationsd:Operation]

+istExistingWOs VO]
+listGrantedOperations o VO Operation]

Figure 105. Authorization APIL: OperationAdministrationAPI class diagram

getInstance

OperationAdministrationAPI getinstance(VO vo)

Build a new instance of OperationAdministrationAPI starting from the VO name. Use DIS
(DILIGENT Information Service) API to locate which OperationAdministration service to use.

Parameters:

« vo: The name of the VO where to manage sharing rules.
Return: the OperationAdministrationAPI object bound to that VO

getlnstance

OperationAdministrationAP| getinstance(String servi ceUrl)

Build a new instance of OperationAdministrationAPI  starting from the
OperationAdministration service URL.

Parameters:

« serviceUrl: The URL of the OperationAdministration service where to manage sharing
rules.

Return: the OperationAdministrationAPI object bound to that URL

addOperation

void addOperation(Operation operation)
Add a new logical operation to DILIGENT
Parameters:

e operation: the operation to add.

removeOperation

void removeOperation(Operation operation)
Remove a logical operation from DILIGENT.
Parameters:

« operation: the operation to remove.
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grantOperation

void grantOperation(Operation operation, VO vo)
Set a sharing rule in a VO granting an existing operation to that VO.
Parameters:

« operation: the existing operation to grant.

« vo: the existing VO to which the operation is to be granted.

revokeOperation

void revokeOperation(Operation operation, VO vo)
Unset a sharing rule in a VO revoking an existing operation to that VO.
Parameters:

« operation: the existing operation to revoke.

» vo: the existing VO to which the operation is to be revoked.

listExistingOperations

Operation(] listExistingOperations()
List existing logical operations.
Return: an array containing existing logical operations.

listExistingVOs

VO] listExistingVOs()
List existing VOs.
Return: an array containing existing VOs.

listGrantedOperations

Operation(] listGrantedOperations(VO vo)

List logical operations granted to a VO.

Parameters:

« vo: the VO where to search for granted Operations.

Return: an array containing logical operations granted to the VO.

api.VOAdministrationAPI

This is the client-side class representing a VOAdministration service. Through instances of
this class VO Managers can creates and delete roles, assign and remove roles to users and
grant or revoke permissions to roles (being compliant with sharing rules set over VO by
Resource Managers). Each instance is bound to a VO and allows managing authorization in
that VO only.
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org.diligentproject.dvos.authorization.apiVOAdministration APl
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Figure 106. Authorization API: VOAdministrationAPI class diagram

getInstance

VOAdministrationAPI getinstance(VO vo)

Build a new instance of VOAdministrationAPI starting from the VO name. Use the DIS
(DILIGENT Information Service) API to locate the VOAdministration service to use.

Parameters:

» vo: the name of the VO where to manage authorization.
Return: the OperationAdministrationAPI object to manage authorization of that VO

getInstance

VOAdministrationAPI getinstance(String serviceUrl)

Build a new instance of VOAdministrationAPI starting from the VOAdministration service
URL.

Parameters:
» serviceUrl: the URL of the VOAdministration service where to manage authorization.

Return: the OperationAdministrationAPI object to manage authorization of that VO

addUser

void addUser(User user)
Add a new user to DILIGENT.
Parameters:

» user: the user to add.
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removeUser

void removeUser(User user)
Remove a user from DILIGENT.
Parameters:

e user: the user to remove.

listAvailableUsers

User]] listAvailableUsers()

List users can be managed in this VO. This method returns all users of the parent VO of this
VO. If this VO represents the DILIGENT-VO (root of the VO hierarchy) then the list of
available users is the list of DILIGENT users.

Return: an array containing all users can be managed in the VO.

listAvailableOperations

Operation(] listAvailableOperations()

List logical operations can be assigned to roles in this VO. This method return all logical
operations granted to this VO by Resource Managers.

Return: an array containing all logical operations the VO Manager can grant to roles in this
VO.

createRole

Role createRole(String roleName, String roleDescrip tion, Role[]
parentRoles)

Creates a new role in this VO.

Parameters:

» roleName: the name of the role (cannot be null)

» roleDescription: the description of the role

e parentRoles: an array containing all parent roles of the role being created.

Return: The new role.

deleteRole

void deleteRole (Role role)
Delete a role (and all its children roles) in this VO.
Parameters:

» role: the role to delete

listRoles

Role[] listRoles ()
List roles created in this VO.
Return: an array containing all roles created in this VO.
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listSubRoles

Role[] listSubRoles (Role role)

List children of a role. The role must belong to this VO.
Parameters:

 role: the role for which all the children are to be returned
Return: An array containing all children of the role in this VO.

listSuperRoles

Role[] listSuperRoles (Role role)

List parents of a role. The role must belong to this VO.
Parameters:

» role: the role for which all the parents are to be returned
Return: an array containing all parents of the role in this VO.

assign

void assign(User user, Role role)
Assign a role to a user. Both the role and the user must exist in this VO.
Parameters:

« user: the user to whom the role is assigned

« role: the role to be assigned to the user

unassign

void unassign(User user, Role role)
Remove a role from a user. Both the role and the user must exist in this VO.

Parameters:
» user: the user for whom the role is removed.

« role: the role to be unassigned to the user

grantPermission

void grantPermission(Role role, Permission permissi on)

Grant a new permission to a role. Both the role and the logical operation set in the
permission must exist in this VO.

Parameters:
» role: the role to which the permission is to be granted.

e permission: the permission to be granted to the role

revokePermission

void revokePermission(Role role, Permission permiss ion)

Revoke the permission to a role. Both the role and the logical operation set in the
permission must exist in this VO.
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Parameters:
e role: the role to which the permission is to be revoked.

« permission: the permission to be revoked to the role

listRolePermission

Permission[] listRolePermission(Role role)

List permissions granted to a role in this VO.
Parameters:

e role: the role for which to list permissions
Return: The list of permissions granted to the role.

listRoleUsers

User(] listRoleUsers (Role role)

List users assigned to a role in this VO.
Parameters:

e role: the role for which to list assigned users
Return: the list of users assigned to the role.

listUserRoles

Role[] listUserRoles(User user)

List roles assigned to a user in this VO.
Parameters:

» user: the user for whom to list assigned roles
Return: the list of roles assigned to the user.

api.VvOQueryAPI

This is the client-side class representing a VOQuery service. Instances of this class can be
used to check access to VO resources. Each instance is bound to a VO and performs access
checks based on the authorization defined in that VO.

org.diligentproject.dvos.authorization.api.vOQueryAPl

+oetinstancedo VOV OCUe AP
+oetinstancelsernicellrl String YO Queryd Pl
+checkAccessioperation:Operation role:Role):boolean

Figure 107. Authorization API: VOQueryAPI class diagram

getlnstance

VOQueryAPI getinstance(VO vo)

Build a new instance of VOQueryAPI starting from the VO name. Use DIS (DILIGENT
Information Service) APIs to locate the VOQuery service to use.

Parameters:
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e vo: the name of the VO where to check for authorization.
Return: the VOQueryAPI object to check for VO authorization.

getlnstance

VOQueryAPI getinstance(String serviceUrl)

Build a new instance of VOQueryAPI starting from the VOQuery service URL.
Parameters:

« serviceUrl: the URL of the VOQuery service where to check for VO authorization.
Return: the VOQueryAPI object to check for VO authorization.

checkAccess

boolean checkAccess(Operation operation, Role role)

Check if the role has permission to perform the operation in this VO.
Parameters:

e operation: the operation to check for.

 role: the role to check for.

Return: true if the role is entitled to perform the operation in this VO, false otherwise.

ui.OperationAdministrationUI

It represents a simple class that allows to users to invoke the ui.OperationAdministrationAPI
operations. It's composed only by a main method.

Users could invoke these following operations:

« addOperation: Add a new logical operation to DILIGENT.

» removeOperation: Remove a logical operation from DILIGENT.

e grantOperation: Set a sharing rule in a VO granting an existing operation to that VO.

» revokeOperation: Unset a sharing rule in a VO revoking an existing operation to that VO.
« listExistingOperations: List existing logical operations.

« listExistingVOs: List existing VOs.

 listGrantedOperations: List logical operations granted to a VO.

Details on command line arguments can be found using:
java OperationAdministrationUl -usage

ui.VOAdministrationUI

It represents a simple class that allows to users to invoke the ui.VOAdministrationAPI
operations. It's composed only by a main method.

Users could invoke these following operations:
» Add User: Add a new user to DILIGENT.

 RemoveUser: Remove a user from DILIGENT.
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« List available users: List users can be managed in this VO. This method returns all users
of the parent VO of this VO. If this VO represents the DILIGENT-VO (root of the VO
hierarchy) then the list of available users is the list of DILIGENT users.

« List available operations: List logical operations can be assigned to roles in this VO. This
method returns all logical operations granted to this VO by Resource Managers.

* Role creation: Creates a new role in this VO.

+ Role removal: Delete a role (and all its children roles) in this VO.

« List roles: List all roles belonging to this VO.

e List sub roles: List children of a role. The role must belong to this VO.

» List super roles: List parents of a role. The role must belong to this VO.

« Assign: Assign a role to a user. Both the role and the user must exist in this VO.

« Unassign: Remove a role from a user. Both the role and the user must exist in this VO.

e Grant permission: Grant a new permission to a role. Both the role and the logical
operation set in the permission must exist in this VO.

+ Revoke permission: Revoke the permission to a role. Both the role and the logical
operation set in the permission must exist in this VO.

« List role permissions: List permissions granted to a role in this VO.
« List role users: List users assigned to a role in this VO.

e List user roles: List roles assigned to a user in this VO.

Details on command line arguments can be found using:
java VOAdministrationUI -usage

ui.vOQueryUI

It represents a simple class that allows to users to invoke the ui.VOQueryAPI operations. It's
composed only by a main method. Users could invoke these following operations:

» checkAccess: Check if the role has permission to perform the operation in this VO.
Details on command line arguments can be found using:
java VOQueryUl -usage

handler.VOAuthorizationPDP

This is the handler used to enforce VO authorization policies. This handler extracts VOMS
Attribute Certificates (AC) from the certificate attached to the service request and contacts
the DVOS Authorization services to check for authorization.

Handler Configuration

Two parameters must be defined in the service WSDD configuration file:

» VOMSCertificateDirectory: The absolute name of a local directory where to find VOMS
certificates (needed to validate VOMS Attribute Certificates). The default value is
/etc/grid-security/vomsdir/.
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e VOAuthorizationHandlerFile: The relative name (to the container directory) of a file
containing the configuration for this handler.

The file pointed to by the VOAuthorizationHandlerFile parameter must be a property
file defining two sets of properties:

« org.diligentproject.dvos.authorization.handler.voQueryServiceURL.<VOName>=<VO_UR
L>

» org.diligentproject.dvos.authorization.handler.operationMapping.<serviceOperationName
>=</|ogicalOperationld>

where:

<VOName>is the name of a VOMS group (corresponding to a VO in DILIGENT)
<VOURL>is the URL of the VOQuery Service managing that VO
<serviceOperationName> is the QName of a service operation
<logicalOperationld> is the logical operation Id to check access for

The property:

org.diligentproject.dvos.authorization.handler.oper ationMapping.default=<I
ogicalOperationld>

can be used to define a default mapping to use. If the service operation is not explicitly
mapped and a default has not been defined, the QName of the service operation is used as
logical operation id.

Keep in mind that characters #, !, =, and : in properties files must be written with a
preceding slash (\ ) to ensure that they are properly loaded.

45.2.2.1 Dependencies

This library depends on VOMS API libraries to extract the AC from the proxy certificate.

4.6 UserGroupManagement Service

This service is in charge to store information about the set of DILIGENT users and
DILIGENT groups. The information maintained about DILIGENT users or groups is the
minimal set allowing to uniquely identify users and groups in the DILIGENT infrastructure.
Other personal information about users and groups is managed by the DILIGENT
Personalization service.

The UserGroupManagement Service class diagram is reported in Agure 108.
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C Create GroupOr |—— | +getUser(id String)-org diligentproject dvos. User
+modifyG MO ModifyGr +getallIserGroups(userlD:String)org.diligentproject.dvos.Groupl]
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Figure 108. UserGroupManagement Service: global class diagram
4.6.1.1.1 Profile

The profile of the UserGroupManagement service is reported in Section Appendix A.17.

4.6.1.1.2 Managed Resources

The UserGroupManagement service is a singleton statefull Web Service bound to a
UserGroupManagementResource. The UserGroupManagementResource manages credentials
renewal tasks.

4.6.1.1.3 Configuration
No configuration is needed for this service

4.6.1.1.4 Operations

createUser

CreateUserOutputMessage createUser(CreateUserlnputM essage inputMessage)
It creates a new user.
Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: The user Id. This Id is unigue in DILIGENT. This input field is ignored by this
method.

o distinguishedName: the Distinguished Name of the user
o certificationAuthority: The Certification Authority of the user
o name: The short name of the user in DILIGENT.

o email: the user’s email.
Return: A complex type containing the Id of the user just created
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updateUser

UpdateUserOutputMessage updateUser(UpdateUserinputM essage inputMessage)

Update a user
Parameters:

« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: The Id of the user to be updated.

o distinguishedName: the new Distinguished Name of the user

o certificationAuthority: The new Certification Authority of the user
o name: The new short name of the user in DILIGENT.

o email: the new user’s email.
Return: An empty complex type

removeUser

RemoveUserOutputMessage removeUser(RemoveUserinputM essage inputMessage)
Remove a user
Parameters:

« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o id: The Id of the user to be removed.
Return: An empty complex type

getUser

GetUserOutputMessage getUser(GetUserInputMessage in putMessage)
Get user’s information
Parameters:

e« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: The Id of the user.
Return: A complex type containing user’s information.

getAllUsers

GetAllUsersOutputMessage getAllUsers(GetAllUsersInp utMessage inputMessage)
Get all users information

Parameters: none

Return: A sequence of complex types containing all users information.

searchUsers

SearchUsersOutputMessage searchUsers(SearchUsersInp utMessage inputMessage)
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Search for the set of users matching the user template provided. All users completely
matching the information provided are returned

Parameters:

« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o distinguishedName: the Distinguished Name to search for
o certificationAuthority: The Certification Authority to search for
0 hame: The short name to search for.

o email: the email to search for.

Return: A sequence of complex type containing the DN, CA, name and email of all users
matching the template.

createGroup

CreateGroupOutputMessage createGroup(CreateGrouplnp utMessage inputMessage)
Creates a group
Parameters:

« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: the group Id. This input field is ignored in this operation.
o name: The group hame
o description: The group description.

Return: A complex type containing the Id of the group just created

modifyGroup

ModifyGroupOutputMessage modifyGroup(ModifyGrouplnp utMessage inputMessage)
Modifies a group
Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: the Id of the group to be modified.
o name: The new group name
o description: The new group description.

Return: An empty complex type

deleteGroup

DeleteGroupOutputMessage deleteGroup(DeleteGrouplnp utMessage inputMessage)
Delete a group
Parameters:
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e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: the Id of the group to be deleted.
Return: An empty complex type

getGroup

GetGroupOutputMessage getGroup(GetGrouplnputMessage inputMessage)
Get group information

Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

0 id: the Id of the group.
Return: A complex type containing information about the group.

getAllGroups

GetAllGroupsOutputMessage getAllGroups(GetAllGroups InputMessage
inputMessage)

Get all groups information
Parameters: none
Return: A sequence of complex types containing information about all groups.

addUserToGroup

AddUserToGroupOutputMessage addUserToGroup(AddUserT oGrouplnputMessage
inputMessage)

Add a user to a group
Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o userld: the Id of the user to be added.
o GroupdId: The Id of the group where to add the user

Return: An empty complex type

removeUserFromGroup

RemoveUserFromGroupOutputMessage
removeUserFromGroup(RemoveUserFromGrouplnputMessage inputMessage)

Remove a user from a group
Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o userld: the Id of the user to be removed.

o groupdId: The Id of the group where to remove the user from
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Return: An empty complex type

getAllUsersGroup

GetAllUserGroupsOutputMessage
getAllUsersGroup(GetAllUserGroupsinputMessage input Message)

Get all groups a user belongs to
Parameters:

e« message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o userld: the Id of the user.

Return: A sequence of complex types containing information about all groups the user
belongs to

getAllGroupUsers

GetAllGroupUsersOutputMessage
getAllGroupUsers(GetAllGroupUsersinputMessage input Message)

Get all the users of a group
Parameters:

e message: a complex type specified in the UserGroupManagement.wsdl containing
following fields:

o groupld: the Id of the group.
Return: A sequence of complex types containing information about all the users of the
group.
4.6.1.2 Implementation details

All these classes are part of the package
org.diligentproject.dvos.usergroupManagement
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UserGroupManagementService

org.diligentproject.dvos.usergroupmanagement.UserGroupManagementService

+createlUserfinputMessage:CreatelUsernputMessage). CreateUserOutputMessage
+updatelser{inputhessage:Updatel)serinputhMessage) UpdatelUserOutputiessage
+removellser(inputiessage:RemaovellserinputMessage).RemovellserCutputhessage
+getlser(inputiessage:Getlserlnputhessage). GetlserOutputhessage
+getdllUsersiinputiessage:GetAllUsersinputMessage) GetallUsersOutputhessage
+searchlUsers{inputhlessage:Searchl)sersinputhessage). SearchUsersOutputilessage
-getResourced:UserGroupManagementResource

+createGroupdnputiessage: CreateGroupinputMessagehCreateGroupOutpuiMessage
+modifyGroupdinputhessage:ModifyGrouplnputessage):ModifyGroupOutputhessage
+deleteGroupdinputessage:DeleteGroupinputessage) Delete GraupOutputhessage
+getGrouplinputMessage GetGrouplnputMessage) GetGroupOutputMassage
+getillGroupsinputtessage GetillGroupsinputessage) GetillGroups Outputhessage
+addUserToGroupiinpuiMessage:AddUserToGrouplnputMessage)AddUserToGroupOutputMessage
+removel)serFromGroupiinputMessage. RemovelserFromGrouplnputMessage) RemovelserFromGroup DQutputMessage
+getdllUsersGrouplinputMessage:GetdllUserGroupsinputhessage)GetallUserGroupsOutputiessage
+getdllGroupUsersiinputMessage:GetdliGrouplUsersinputhessage)GetdllGrouplUsersOutputhessage

Figure 109. UserGroupManagement Service: UserGroupManagementService class diagram

This class implements the UserGroupManagement Service interface components
exposes service operations.

and
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org.diligentproject.dvos.usergrouprmanagement.UserGroupManagementResource

Resource

-loggerlogger=Logier.getl oggeriUserGroupManagementResource.class)
urm:UserManager
am:Grouphanager

+initialize(dbSchema: String, dbFile:String)void
+oreatel)serinewl)serorg. diligentproject. dvas. User) String
+updatellser{id:String, updatedU serorg.diligentproject.dvos. Uservoid
+remavellser(id: Stringvoid

+etlUser(id:String):org diligentproject. dvos User
+getallllserGroups{userlD:String).org. diligentproject dvos. Group[
+getAllGroupUsers{grouplD:String)org.diligentproject. dvas User]
+searchlsers{searchlserorg.diligentproject.dvos Userorg.diligentproject. dvos. User]
+ereateGroup{heswiGroup:ord.diligentproject. dvos. Group): String
+modifyGroup(oldGID:String, newS org.diligentproject. dvos. Group)void
+deleteGroupid:String)void
+getGroupdid:String):org.diligentproject. dvas. Group
+addUserToGroup{userd:String, aroupld:String)void
+remaovel)serFramGroupiuserd:String, groupld: String)vaid
+oetAlll)sersGroupigroupld:String:org.diligentproject.dvos User]

alllsers org.diligentproject. dvos. User]
allGroups:org diligentproject.dvos. Group|)

Figure 110. UserGroupManagement Service: UserGroupManagementResource class diagram

This class implements the UserGroupManagement resource in charge to manage users and
groups.

UserGroupManagementHome

This

EIJ SingletonResourceHome
org.diligentproject.dvos.usergroupmanagement.UserGroupManagementHome

+HindSingletond:Resource

dhSchema:String
dbFile:String

Figure 111. UserGroupManagement Service: UserGroupManagementHome class

class implements the UserGroupManagement Home.

4.6.1.2.1 Dependencies

diagram

The DILIGENT Authorization service depends on the VOMS to create short-term proxy
credentials for users. See paragraph ‘VOMS configuration’ in Section 4.5.1.2.1 for details
about VOMS configuration.
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4.6.1.2.2 Security Profile
Following logical operations are defined for the UserGroupManagement service:

« {http://www.diligentproject.org/namespaces/dvos/usergroupmanagement}manageUsers
— Grant write access to service operations related to users (createUser, updateUser,
removeUser).

« {http://www.diligentproject.org/namespaces/dvos/usergroupmanagement}listUsers  —
Grant read access to service operations related to users (getUser, getAllUser,
searchUser).

4.6.1.2.3 Known bugs and problems

Logical Operations for this service must be refactored to include group management.

4.6.2 UserGroupManagement API

This library enables DILIGENT services to contact UserGroupManagement service hiding the
details of the service. It also provides the DILIGENT users with a command line interface to
manage DILIGENT users and groups.

Two classes compose the UserGroupManagement APIL: UserGroupManagementAPI,
containing classes to access the UserGroupManagement service programmatically, and
UserGroupManagementUI, containing UserGroupManagement command line user interface.
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org.diligentproject.dvos.usergr it.ui.UserGr tUl

HELP PREF 4 String="-help"

USAGE PREFIXString="-usage"

SERVICE URL PREF[.String="-servicellr:"

PRORY PREFLString="-proxyFile:"

MAP ML PREFECString="-map"

CREATE USER PREFEString="-createllset”

UPDATE LUSER PREFEISHing="-updatelset”

EEMOVE USER PREFESHting="-removellset"

DETAIL USER PREF:SHing="-detaillsar"

LIST USER PREFIX:String="listser"

SEARCH USER PREF[Sting="-searchlser"

ID USER PREFIXString="-userld:"

D USER PREFE:String="-userDn:"

CA USER PREFIString="-userCa"

MAME USER PREFE<String="-usertame"

EMAIL USER PREFEString="-useremail"

CREATE GROUP PREFEXSHing="-createGroup”

MODIFY GROUP PREFESting="-madifyGroup"

DELETE GROUP PREFISting="-deleteGroup"

DETAIL GROUP PREFE:Sting="-detailGraup"

ADD USER GROUP PREFIXSting="-addUserGroup"

GET ALL GROUPS PREFEString="-listGroups"

GET ALl USER GROUPS PREFIXString="listUserGroups"
GET ALL GROUP USERS PREF[String="-listGroupllsers”
REMOVE USER GROUP PREFISting="-removellserGroup"
ADD CHILD GROUP PREFSting="-addChildGroup"
EEMOVE CHILD GROLUP PREFEString="-removeChildGroup”
GET CHILDREEM PREFRSHing="-getChildren"

ID_GROUP PREFISiing="-groupld:"

NAME GROUP PREF[HString="-aroupMame:"

DESCRIPTION GROUP PREFRSHing="-aroupDescription:”
NAME MEWY GROUP PREFISting="-newGrouphame."
DESCRIPTION MEW GROUP PREFE:SHing="-newGroupDescription:"
ID CHILD GROUP PREFESHing="-childGroupld"

MNAME CHILD GROUFP PREFIXString="-childGroupMame:”
DESCRIPTION CHILD GROUP PREFEESting="-childGroupDescription:”

+mainfargs: Strinaliyoid
+printHelpdvoid
+printErrorMessadeferrarMessadge: Strind)void

Stup

org.diligentproject.dvos.usergroupmanagement.api.UserGroupManagement AP1
-parType:UserGrouphanagementPodType

-UserGroupianagementAPI(porType UserGroupManagementP ortType)
+oetinstanced:UserGroupManagementAP|
+oetinstance(mapFilePathFilelUserGroupMananement4P|
+petinstancefuserGroupManagermentSericelJRL: Strind:.UserGroupManagermentAP|
+ereatellser{dn String,ca:String, name: String, email: String):String
+updateUser(id: String,dn:String,ca:5tring,name:String, email: String)void
+rermaovellser{id:String)vaid

+getUser(id:String):User

+getiliUsers:User]
+searchlUsers{dn:String ca:String name:String, email:String): User]
+ereateGroupiname: String description: String):String
+modifyGroup(oldGroupld:String newGroupMame:String newDescriptionName: String)void
+deleteGroupdid:String)vaid

+getGroupid:String): Group

+getAllGroups () Group]
+addlserToGroupiuserld:String, groupld: String)void
+remaovelserFromGroup(userld:String, groupld: String)void
+getilllserGroups{userld:String): Group(]
+getAllGrouplsers{groupld:String):User]
+_setProperty(arg0:String,arg1 :Object)vaid
+_getProperty{aral:String):Object

+_getPropertyMames():lteratar

Figure 112. UserGroupManagement API: global class diagram
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4.6.2.1 Profile

The profile of the UserGroupManagement API is reported in Appendix A.17 as package
included in the UserGroupManagement Service profile.

4.6.2.2 Implementation Details

org.diligentproject.dvos.credentialsRenewal.api.UserGroupManagementAPI

This class contains methods to access the UserGroupManagement service programmatically.
It queries the DIS to discover the URL of the UserGroupManagement service.

getlnstance

UserGroupManagementAPI getinstance ()

Build a new instance of UserGroupManagementAPI. Use DIS (DILIGENT Information
Service) APIs to locate the UserGroupManagementService to use.

Parameters: none

Return: An instance of UserGroupManagementAPI.

getInstance

UserGroupManagementAPI getinstance (File mapFilePat h)

Build a new instance of UserGroupManagementAPI. Use DIS (DILIGENT Information
Service) APIs to locate the UserGroupManagementService to use.

Parameters:

« mapFilePath: File object representing the map.xml file needed for DISHLSClient.
Return: An instance of UserGroupManagementAPI.

getInstance

UserGroupManagementAPI getinstance(String userGroup ManagementServiceURL)
Remove a user
Parameters:

e UserGroupManagementServiceURL: URL of the UserGroupManagementService to
contact.

Return: An instance of UserGroupManagementAPI.

createUser

String createUser(String dn, String ca, String name , String email)
Create a new DILIGENT user.

Parameters:

» dn: Distinguished Name of the new user.
» ca: Certification Authority

* name: user name

» email: user email
Return: a String representing the ID of the new user created.
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updateUser

void updateUser(String id, String dn, String ca, St ring name, String
email)

Update a DILIGENT user.
Parameters:

» id: the id of the user

» dn: new Distinguished Name of the user.
e ca: new Certification Authority

¢ Name: new user hame

* email: new user email

removeUser

void removeUser(String id)
Remove a DILIGENT user

Parameters:

» id: the id of the user to be removed

getUser

User getUser(String id)
Returns information about a DILIGENT User.
Parameters:

o Id: Id of the user to retrieve.
Return: information about the User

getAllUsers
User[] getAllUsers()
Returns information about all DILIGENT Users.

searchUsers

User[] searchUsers(String dn, String ca, String nam e, String email)

Search for the set of users matching the user template provided. All users completely
matching the information provided are returned

Parameters:

« dn: Distinguished Name of the new user.
» ca: Certification Authority

e name: user name

e email: user email
Return: All users completely matching the information provided
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createGroup

String createGroup(String name, String description)
Create a new DILIGENT group
Parameters:

« Id: Identifier of the new group
« Name: Name of the new group
e description: Description of the new group

Return: a String representing the ID of the new group created.

modifyGroup

void modifyGroup(String oldGroupld, String newGroup Name, String
newDescriptionName)

Update a DILIGENT group.
Parameters:

« Id: Identifier of the group
« Name: New name of the group

» description: New description of the group

deleteGroup

void deleteGroup(String id)
Delete DILIGENT group.
Parameters:

e id: The Id of the group to be deleted
Return: none

getGroup

Group getGroup(String id)

Returns information about a Group.
Parameters:

e id: The Id of the group

Return: information about the Group

getAllGroups

Group[] getAllGroups()
Returns all Groups.

 Parameters:none
Return: all DILIGENT Groups

addUserToGroup

void addUserToGroup(String userld, String groupld)
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Add a user to a Group.

Parameters:

e userld: the Id of the user to add to the group

e groupld: the Id of the group where to add the user

Return: none

removeUserFromGroup

void removeUserFromGroup(String userld, String grou pld)
Remove a user from a Group.
Parameters:

e userld: the Id of the user to remove
e groupld: the Id of the group where to remove the user from

Return: none

getAllGroupUsers

User[] getAllGroupUsers(String groupld)
Get all users of a group

Parameters:

e groupld: the Id of the group
Return: All users belonging to the group

getAllUserGroups

Group[] getAllUserGroups(String userld)
Return all the groups the user belongs to
Parameters:

» userld: the Id of the user

Return: All the groups the user belongs to

org.diligentproject.dvos.credentialsRenewal.ui.UserGroupManagementUI

This class allows users to invoke operations of the UserGroupManagementAPI class from a
command line interface. Operations available to users are:

« createUser: creates a new user

e updateUser: modifies user information
e removeUser: removes a user

« detailUser: get details about a user

e listUser: list users

» searchUser: seach for a user

« createGroup: create a new group
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« modifyGroup: modify group details

e deleteGroup: delete a group

« detailGroup: get details about a group
« addUserGroup: add a user to a group

+ removeUserGroup: remove a user from a group

Details on command line arguments can be found using:
java UserGroupManagementUI -usage
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5 BROKER & MATCHMAKER SERVICE

5.1 Introduction

The Broker & Matchmaker (BMM) service supports the Keeper service in deploying a new
Digital Library on a set of DILIGENT Hosting Nodes (DHNSs). In particular, once the Keeper
has identified the set of packages needed to build a new DL their requirements and their
relationships, the BMM'’s job is to identify a set DHNs to be used as target hosts for the
deployment. The Broker & Matchmaker:

» Supports the Keeper in the deployment of a Digital Library (DL).
e Enables the Keeper to notify a deployment failure.
e Queries the Diligent Information Service (DIS) in order to gather the status of the DHNs.

» Queries the DIS in order to gather the dependencies and the requirements of a package
(by keeping the Service Profile).

» Selects the more appropriates set of DHNs to deploy a specified set of packages.

» Stores information related to the associations among packages and DHNs that fail, i.e.
the deploy operation has not been successfully executed for them.

This service, as underlined in the previous footnote, will be fully supported in the Beta
release; therefore, some details in the description are currently missing.

5.2 Components

5.2.1 Logical view
Broker & Matchmaker architecture is composed of four main packages:

» DISConnector package:. is in charge of keeping up-to-date tracks of the DHN profiles
received from the DIS

»  KeeperConnector package:. allows Keeper to send a matching request, and notifies the
Keeper with the response

» BMMService package: provides the core functionalities of the BMM Service. It queries
the DIS in order to gather information about packages and it forwards the
KeeperConnector request to the MatchMaker

» MatchMaker package: calculates, by running the matching algorithm, the association
among packages and DHNs

No Graphical User Interface is provided by the Broker & Matchmaker, as this service is not
meant to interact with human users.
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5.2.2 Deployment view

Figure 113 Broker & Match Maker - Logical View

From a deployment point of view, two components have been identified. As depicted in the
next Figure, these components are designed to be hosted in different networked locations:

« B&MMService — it is composed by the components: BMMService, MatchMaker and
DISConntector. To improve availability, multiple instances of this service can be
deployed on different DHNs.

» KeeperConnector — provides local access to BMM functionalities. This library is co-hosted
with the DL Management Service. It provides the interface which allows a Keeper to

contact the B&MMService.
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Figure 114, Broker & MatchMaker - Deployment View

5.2.3 KeeperConnector

The KeeperConnector is a library that is available on each DHN hosting the DL Management
service (see Section 3.2.2). It allows the Keeper to submit a matching request to the Broker
& Matchmaker for a DL.

The KeeperConnector delegates the request to the BMM Service. When the response is
available, the KeeperConnector notifies the Keeper (a MatchListener object associated to it)
with the matching result, i.e. a list of pairs <package, DHN>.

The library allows the Keeper also to notify in case, for some reasons, the deployment
<package, DHN> fails.

5.2.3.1 Profile
[to be completed in the next release]

5.2.3.2 Operations
The operations offered by this library are:

matchRequest

void matchRequest(String request, MatchListener li stener)
It allows the Keeper to send a matching request and to receive the result.
Parameters:

« String request: it contains the Keeper’'s matching request formatted in XML. The XML
Schema and semantics of this request are reported in Appendix D.

» MatchListener listener: this object is in charge of receiving notifications when a response
is available. The notification contains the matching output returned by the BMM.

Return: none

notifyMatchingFailure

void notifyMatchingFailure(String matchingFailureDe scr)

It allows the Keeper to notify about deployment failure situation. Whenever the Keeper tries
to deploy a package on a DHN and for any reason the deployment fails, the Keeper sends a
feedback to the BMM by invoking this operation.

Parameters:
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e String matchingFailureDescr: contains at least the pair <package, DHN> causing the
failure and optionally other information

Return: none

5.2.3.3 Implementation Details
[to be completed in the next release]

5.2.3.4 Dependencies
[to be completed in the next release]

5.2.3.5 Configuration
[to be completed in the next release]

5.2.3.6 Known Bugs and Limitations
None

5.2.4 BMMService

The DILIGENT Broker & Matchmaker service is a WSRF-compliant Web Service implemented
as specified by the Singleton Pattern [20]. This is the coordinator of the BMM. It contacts
the DIS to retrieve information about packages. It asks the DISConnector about the DHNs
status. It forwards the matching request to the Matchmaker component.

5.2.4.1 Profile
[to be completed in the next release]

5.2.4.2 Managed Resources
[to be completed in the next release]

5.2.4.3 Operations
The operations provided by the service are:

match

ID match(String request)

It allows submitting a matching request to the service. It returns an ID in order to connect
the request to their response allowing clients to retrieve results.

Parameters:

» String request: a string which contains the request specification
Return:
ID: the UUID associated to this request

5.2.4.4 Implementation Details
[to be completed in the next release]

5.2.4.5 Dependencies
[to be completed in the next release]
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5.2.4.6 Configuration
[to be completed in the next release]

5.2.4.7 Security Profile
[to be completed in the next release]

5.2.4.8 Known Bugs and Limitations
None

5.2.5 DISConnector

The DISConnector is a library available on DHNs, which will host the Broker & Matchmaker
Service. It queries the DIS-HLSClient to gather information about the status of the DHNs.

5.2.5.1 Profile
[to be completed in the next release]

5.2.5.2 Operations
The operations provided by this library are:

getDHNProfiles

DHNStatus getDHNProfiles()

This method queries the DIS gathering DHNs status data. It parses and filters these data to
properly translate the information for the Matchmaker algorithm.

Parameters: none
Return: DHNStatus, the status of DHNs

5.2.5.3 Implementation Details
[to be completed in the next release]

5.2.5.4 Dependencies
[to be completed in the next release]

5.2.5.5 Configuration
[to be completed in the next release]

5.2.5.6 Known Bugs and Limitations
None

5.2.6 Matchmaker

The Matchmaker is a library available on DHNs which hosts the Broker & Matchmaker
Service. It implements the matching algorithm representing the core of the BMM Service.
The service uses this library to elaborate the matching result.

5.2.6.1 Profile
[to be completed in the next release]
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5.2.6.2 Operations
The operation provided by this library is:

findOptimalAllocation

... findOptimalAllocation(...)

It applies the matching algorithm to the request in order to calculate the right association
among packages and DHNs. It needs the list of packages to be deployed, their
requirements, all other constraints (specified in the request) and the information about
DHNs status. It returns a list of tuples, where each tuple is in the <package, DHN> format.

Parameters: TBD
Return: TBD

5.2.6.3 Implementation Details
[to be completed in the next release]

5.2.6.4 Dependencies
[to be completed in the next release]

5.2.6.5 Configuration
[to be completed in the next release]

5.2.6.6 Known Bugs and Limitations
None
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6 VDL GENERATOR SERVICE

6.1 Introduction

The VDL Generator Service is the service that enables users/communities to create their
own DLs. It allows defining a set of criteria that specify the expected characteristics of the
new DL; starting from them, it identifies the set of services required to provide the
requested features. In particular, the VDL Generator Service:

» Supports users/communities in specifying the criteria that characterize the new DL, e.g.
the information space, the required functionality, the QoS parameters;

e Selects the appropriate pool of services and information sources required to implement a
DL that satisfies the specified criteria;

» Notifies to the DL Management service the identified services;

» Stores the definition criteria about created DLs for further usage.

This service is also characterized by a high interaction with a user via a graphical user
interface. When specifying the architecture of such kind of interactive service, the challenge
is to keep the functional core independent from the user interface. In fact, while the core is
based on the functional requirements and usually remains stable, the user interface is often
subject to changes and adaptation. This base design choice has consequences on the entire
design of the VDL Generator Service.

6.2 Components

It is worth noting that the current release of this service is constituted only by the VDL
Definition Repository component. The other components will be provided and thus
described in a next revision of this report.

6.2.1 VDL Definition Repository

This package contains functionality needed to model the operations for storing, retrieving,
and removing VDL Definitions. VDL Definitions are stored as files distributed on the storage
elements available on the Grid infrastructure. In the first version of this service, VDL
definitions are stored on local file system. This service is designed according to the WSRF
Singleton pattern (we need only one resource for storing the Resource status). This
component class diagram is shown in Figure 115.
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Figure 115. VDL Definition Repository class diagram

6.2.1.1 Profile
The XML profile of the VDLDefinitionRepository service is presented in Section A.18

6.2.1.2 Managed Resources

The WS-Resource-Property managed by this service is called DefintionDB. The QNames
associated to this kind of WS-Resource are declared inside
DefinitionRepositoryResourceQNames (see Figure 116). This Ws-Resource-Property is
implemented as a HashTable that maps DefinitionID to definition file (seen as serialization
string of an XML file)
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=zinterface==

Definition RepositoryRes ource QNames
+MS  javalang.String = "hitp; e diligentprojed orginamespacesivdlgenerastorservice/defintionrepositoryD efinitionR eposito ry Service”
+RP DEFINITIONDE : javaxxml namespacs QNams
+TOPIC BIGWALUECHANGE : javaxxmlnamespace GName
+ELEM _BIGVALUE CHAMGE : javax.xml.namespace GMName
+RESOURCE PROPERTIES : javax.sml.namespace GName
+RESOURCE _REFEREMCE | javax.xml.namespace QName

Figure 116. DefintionRepositoryResource@Names class diagram

6.2.1.3 Operations
The operations, implemented inside the VDLDefintionRepositoryService class, are:

GetVDLDefinition

String GetVDLDefinition(String DefintionID)

This functionality represents the retrieval of a previously stored VDL Definition from the
Definitions database.

Parameters:
» DefintionID: DefinitionID that is created by the VDLmanager at criteria definition time.

Return: a serialization string of the VDL definition XML file corresponding to the given
DefintionID.

removeVDLDefinition

RemoveVDLDefintionResponse removeVDLDefinition(Stri ng DefinitionID)

This functionality represents the removal of a previously stored VDL Definition to the
Definitions database

Parameters:

» String DefintionID: DefinitionID that is created by VDLmanager at criteria definition
time.

Return: none.

updateVDLDefintion

UpdateVDLDefintionResponse updateVDLDefintion(Repos itoryMessage mess)

This functionality represents the update of a previously stored VDL Definition to the
Definitions database

Parameters:

e Repositorymessage mess: this bean is created at compilation time from
VDLDefintionRepository WSDL file. It contains two strings, one is the DefintionID and
the second is the definition file

Return: none

addVDLDefinition

AddVDLDefinitionResponse addVDLDefinition(Repositor yMessage mess)

This functionality represents the adjunction of a new VDL Definition to the Definitions
database.
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Parameters:

* RepositoryMessage mess: This bean is created at compilation time from the
VDLDefintionRepository WSDL file. It contains two strings, one is the DefintionID and
the second is the definition file

Return: none;
6.2.1.4 Implementation Details

6.2.1.4.1 Classes

The following classes belong to the package
org.diligentproject.vdlgeneratorservice.definitionr epository.impl.

DefinitionRepositoryService

This class implements the Web service part of this component (see Figure 117). It is in
charge of storing, uploading, deleting, and adding definition to the Definition database. In
the first version of this service, the DB is a directory stored in this path:

ContainerConfig.getBaseDirectory() +
/etc/org_diligentproject_vdlgeneratorservice_defint ionrepository/DBY/.

Every new definition is stored in one file having DefinitionID as name.

D efinitionR epositoryS ervice

-logger : org.apache. commonslogging Log
-haseDir ; java.lang.String

-DefinitionRe positoryP ath : javalang String
-inputstream ; java.io lnputStream

+D efinitionR epositoryService ()

-getR esource() ; DefinitionR epositoryR esource

+getvDLDefintion(arg 0 : javalang.String): java.lang String
+removeyDLDefinition(argl ; javalang.Sting) : RemoveVDLD efinitionR esponss
+update’DLD e finition{argd : RepostoryMessage) : Update’DLDefintionF esponss
+addOLDefintion{argd : RepositoryM essage) | AddVDLDefinitionR esponss

Figure 117. DefinitionRepositoryService class diagram

DefinitionRepositoryResource

This class implements the DefinitionRepositoryResource (see Figure 118). There, the
definitionDB resource properties have been declared which are in charge of maintaining DB
statefulness.
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D efiniionf epositornyResource
-propSet | org.globus werf R esourcePropertySet
-key - java.lang Object
-inputstream ; java.io InputStream
-definitionDBRP : org.globus. werf ResourceProperty
-persistenceHelper: org globus wsrfutils FileP ersistenceHelper
-terminationTime : java.util.Calencar
-logger ; org.apache.commons.logging Log
-definitionDB : java.util Hashtable

+D efinitionR epo sitoryR esource()

+initialize () ; woid

+getDefinitionDEB(): java .utl Hashtahle

+setDefintionDB(aral ; java.util Hashtakble) : void
+initDefinitionDB () - void

+p D efinition(argl : java lang. String, arg1 ; javalang String) ; void
+removeDefinition(arg0 : javalang.String): void

+U pdateD efinition{argd : javalang.String, arg1 : javalang.String): void
+g etD efinition (argl : java lang. String) : javalang.String

+oetheys() : java.util.Enumeration

+zize): int

+getPersigenceHelper) | org.globus. werfutisFilePersistenceHelper
-getheyasFile(arg0 @ java.lang.Objed) : javaio File

+etore(): void

+oad{argl : org.globuswsrfResourceley): void

+remeovel): void

+getlD) : javalang.Ohjed

+c etR esourceP ropertySet() : org.globus warfResourcePropertySet

Figure 118. DefinitionRepositorResource class diagram

DefinitionRepositoryResourceHome

This class is an implementation of SingletonResourceHome (because this service reflects
Singleton pattern) and exposes only a findSingleton method (see Figure 119).

D finitionH epositoryR esourcel ome
-logger: org.apache.commonglogging Log

+HindSingleton() : org.globus werfResourcs

Figure 119. DefitionRepositorResourceHome class diagram

6.2.1.4.2 Stubs

The following stubs belong to the package

org.diligentproject.stubs.vdlgeneratorservice.defin itionrepository.Definit
ionRepositoryService

RepositoryMessage

This class (see Figure 120) is used in add and delete operations. It contains two strings:
definitionld and definitionFile.
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RepositoryMessage

~definitionlD : javalang.String

—definitionFile © javalang String

-__equalsCale: javalang Objed

- hashCodeCalc: boolean

-typelesc | org.apache.axs.desciption Typelesc

+Repositoryilessage)

+RepositoryMessagelargd : javalang String, argl : javalang String)

+getDefinition|D() : javalang String

+setDefintionlD{arg0 : java lang String) : void

+getD efinitionFile() : javalang String

+zetDefinitionFile(argl : javalang String) : void

+equals(amgl javalang.Object): boolean

+hashCode( : int

+oetTypelesd) | org.apache.axisdescription. TypeDesc

+getSerializer(argl : java lang.String, argl : javalang Class, arg2 : javax.xmlnamespace.GName) : org.apache axis.encoding Serializer
+getDeserializer(arg0 : java.lang.String, argl : javalang.Class, arg2 : javaxxml.namespacs GiMame) : org.apache axis encoding Deserializer

Figure 120. RepositoryMessage class diagram

DefinitionRepositoryPortType

This class (see Figure 121), generated automatically from WSDL definitions, exposes client-
side methods for service calls.

<<inteface==
B

DefinitionRepositoryPortType

+getyDLDefinition(arg0 : java.lang.String) © java.lang String

+update’DLDefinition(argD : RepositoryMessage) ; UpdateV DLDefinitionResponse

+addyDLDefinition{arg0 : RepositoryMessage) : AddYOLDefinitionResponse

+removel'DLDefinition(arg0 : java.lang String) : RemoveVDLDefinitionR esponse

+queryResourceProperties{arg0 © org.oasiswsif.properies.GueryResourceProperties_Element) : QueryResourcePropertiesResponse
+setResourceProperties(argl : org.oasis.wsrf.properties.SetResourceProperties_Element) : SetResourcePropertie sResponse

+geth ultiple ResourceProperties(aral : org casis.wsr.properties. GetMultipleResourceProperties Element) : GetMultipleResourcePropertiesResponse
+getResourceProperty (argl : javax.xmlnamespace.QMame) © G etResourcePropertyResponss

Figure 121. DefinitionRepositoryPortTye class diagram
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7 CONCLUSION

This report focuses on the detailed design of the services constituting the DL Creation and
Management area of the DILIGENT project. In particular, presenting the DL Creation and
Management components with a higher level of detail, it acts as the blueprint for the
DILIGENT software developers. The identified components and the related characteristics
are integrated with the specification of the interfaces, the algorithms, the data structures,
and the data flows presented here.

Due to the “on-going” nature of this document, the document reflects the current Alpha
release implementation of the software and does not include all features that will be
supported in the future Beta release.
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Appendix A. DL Creation & Management Profiles

A.1. DIS-IC Service

<?xml version="1.0" encoding="UTF-8"?>
<DILIGENTResource xmins:wsdl="http://schemas.xmlsoap.org/wsdl/">
<UniquelD>
<l-- to be assigned by the RegistrationService-->
</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<SpecificData/>
<PackagesList>
<Package>
<PackageName>DIS-IC</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="1"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>AggregatorFramework</PackageName>
<SameDHN value="1"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" requirement="Variable" value="eXist1.0" operator="eq"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5" />
<Req category="OperatingSystem" operator="eq" requirement="Name" value="Linux" />
</DHNRequirements>
<ConfigurationFiles/>
<WSRFService>
<GARArchive>org_diligentproject_informationservice_disic.gar</GARArchive>
<BuildFile>build.xmlI</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Multiton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disic/DISICRegistrationServiceEntry</EntryName>
<Factory value="0"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultidentity>
</Security>
<WSDL>
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<wsdl:definitions targetNamespace="http://www.xmlspy.com" name="NCName">
<wsdl:documentation>Text</wsdl:documentation>
<wsdl:import namespace="http://www.xmlspy.com" location="http://www.xmlspy.com">
<wsdl:documentation>Text</wsdl:documentation>
</wsdl:import>
</wsdl:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disic/DISICService</EntryName>
<Factory value="0"/>
<Parameters/>
<Security nhame="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultidentity>
</Security>
<WSDL>
<wsdl:definitions targetNamespace="http://www.xmlspy.com" name="NCName">
<wsdl:documentation>Text</wsdl:documentation>
<wsdl:import namespace="http://www.xmlspy.com" location="http://www.xmlspy.com">
<wsdl:documentation>Text</wsdl:documentation>
</wsdl:import>
</wsdl:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disic/DISICFactoryService</EntryName>
<Factory value="1"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultidentity>
</Security>
<WSDL>
<wsdl:definitions targetNamespace="http://www.xmlspy.com" name="NCName">
<wsdl:documentation>Text</wsdl:documentation>
<wsdl:import namespace="http://www.xmlspy.com" location="http://www.xmlspy.com">
<wsdl:documentation>Text</wsdl:documentation>
</wsdl:import>
</wsdl:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disic/DISICRegistrationService</EntryName>
<Factory value="1"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultidentity>
</Security>
<WSDL>
<wsdl:definitions targetNamespace="http://www.xmlspy.com" name="NCName">
<wsdl:documentation>Text</wsdl:documentation>
<wsdl:import namespace="http://www.xmlspy.com" location="http://www.xmlspy.com">
<wsdl:documentation>Text</wsdl:documentation>
</wsdl:import>
</wsdl:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
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<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>DIS-IC_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>AggregatorFramework</PackageName>
<SameDHN value="1"/>
<Priority>3</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IC</PackageName>
<SameDHN value="0"/>
<SameDL value="1"/>
<Priority>3</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5" />
<Req category="OperatingSystem" operator="eq" requirement="Name" value="Linux" />
</DHNRequirements>
<ConfigurationFiles/>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DIS-IC</PackageName>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
</IsStubOf>
<LibraryFile>org_diligentproject_informationservice_disic_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>DIS-HLSClient</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
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<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>AggregatorFramework</PackageName>
<SameDHN value="1"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IC_stubs</PackageName>
<SameDHN value="1"/>
<Priority>3</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IC</PackageName>
<SameDHN value="0"/>
<SameDL value="1"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>

€)oiticent

A Digital Library Infrastructure
on Grid ENabled Technology

<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5" />
<Req category="OperatingSystem" operator="eq" requirement="Name" value="Linux" />

</DHNRequirements>
<ConfigurationFiles/>
<Library>
<Type>shared</Type>
<LibraryFile>org_diligentproject_informationservice_dishisclient.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>DIS-IP</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>AggregatorFramework</PackageName>
<SameDHN value="1"/>
<Priority>3</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>

DL Creation & Management services detailed design report

Page 184 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

</Service>
<PackageName>DIS-IC</PackageName>
<SameDHN value="0"/>
<SameDL value="1"/>
<Priority>3</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5" />
<Req category="OperatingSystem" operator="eq" requirement="Name" value="Linux" />
</DHNRequirements>
<ConfigurationFiles/>
<Library>
<Type>shared</Type>
<LibraryFile>org_diligentproject_informationservice_disip.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>DILIGENTProvider</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5" />
<Req category="OperatingSystem" operator="eq" requirement="Name" value="Linux" />
</DHNRequirements>
<ConfigurationFiles/>
<Library>
<Type>shared</Type>
<LibraryFile>org.diligentproject.common.diligentprovider.gar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>AggregatorFramework</PackageName>
<PackageType>Software</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<ManifestFile/>
<InstallScripts>
<File>install.sh</File>
</InstallScripts>
<UninstallScripts/>
<ConfigurationFiles/>
<Software>
<Files>
<File>aggregator_framework.tar.gz</File>
</Files>
</Software>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
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</Profile>

</DILIGENTResource>
A.2. DIS-R-GMACIlient Service

<DILIGENTResource xmiIns:default="http://schemas.xmlsoap.org/wsdl/" xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsrp="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd">
<UniquelD>bc239c10-1bc1-11db-81a5-bc0e2101bb14</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>InformationSystem</Class>
<Name>DIS-R-GMA-Client</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>DVOS</Class>
<Name>RegistrationService</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>DVOS</Class>
<Name>UnRegistrationService</Name>
<DescriptiveParametersValue/>
</DLComponent>
</DLDependencies>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>DIS-R-GMACIient_Service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IP</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
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<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DILIGENTProvider</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-HLS-Client</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-Utils</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
</Service>
<PackageName>DIS-Broker_stubs</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>Common-Profile</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>RegistrationService</Name>
</Service>
<PackageName>RegistrationAPI</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>UnRegistrationService</Name>
</Service>

DL Creation & Management services detailed design report Page 187 of 244



€)oiticent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

<PackageName>UnRegistrationAPI</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>RegistrationService</Name>
</Service>
<PackageName>DVOS-Common</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-rgma-api-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-rgma-stubs-servlet-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-delegation-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-util-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-trustmanager"/>
</DHNRequirements>
<ConfigurationFiles/>
<WSRFService>
<GARArchive>org_diligentproject_informationservice_disrgmaclient.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Factory</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disrgmaclient/DISRGMACIientFactoryService</EntryName>
<Factory value="true"/>
<Parameters/>
<WSDL>
<default:definitions
xmins:tns="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMACIlientFactoryService"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns="http://schemas.xmlsoap.org/wsdl/" name="DISRGMACIientFactory"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/ DISRGMACIlientFactoryService">
<default:types>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMACIlientFactoryService">
<xsd:import namespace="http://schemas.xmlsoap.org/ws/2004/03/addressing"
schemalocation="../../../ws/addressing/W S-Addressing.xsd"/>
<xsd:element name="createResource" type="xsd:string"/>
<xsd:element name="createResourceResponse">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="wsa:EndpointReference"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types>
<default:message name="CreateResourceRequest">
<default:part element="tns:createResource" name="request"/>
</default:message>
<default:message name="CreateResourceResponse">
<default:part element="tns:createResourceResponse" name="response"/>
</default:message>
<default:portType name="DISRGMACIientFactoryPortType">
<default:operation name="createResource">
<default:input message="tns:CreateResourceRequest"/>
<default:output message="tns:CreateResourceResponse"/>
</default:operation>
</default:portType>
</default:definitions>
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</WSRFEntry>
<WSRFEntry>

<EntryName>diligentproject/informationservice/disrgmaclient/ DISRGMACIientCE</EntryName>
<Factory value="false"/>
<Parameters/>
<WSDL>
<default:definitions xmIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMACIlientCE"
xmins:wsrlw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsntw="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdl" xmIns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmins="http://schemas.xmlsoap.org/wsdl/* name="DISRGMACIlientCE"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/ DISRGMAClientCE">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/lifetime/WS-ResourceLifetime.wsdl" namespace="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/notification/WS-BaseN.wsdI" nhamespace="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdI"/>
<default:types>
<xsd:schema xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMAClientCE">
<xsd:element name="UniquelD" type="xsd:string"/>
<xsd:element name="RunningJobs" type="xsd:string"/>
<xsd:element name="WaitingJobs" type="xsd:string"/>
<xsd:element name="TotalJobs" type="xsd:string"/>
<xsd:element name="EstimatedResponseTime" type="xsd:string"/>
<xsd:element name="WorstResponseTime" type="xsd:string"/>
<xsd:element name="FreeJobsSlot" type="xsd:string"/>
<xsd:element name="MaxWallClockTime" type="xsd:string"/>
<xsd:element name="MaxCPUTime" type="xsd:string"/>
<xsd:element name="MaxTotalJobs" type="xsd:string"/>
<xsd:element name="MaxRunningJobs" type="xsd:string"/>
<xsd:element name="AssignedJobSlots" type="xsd:string"/>
<xsd:element name="Priority" type="xsd:string"/>
<xsd:element name="gLiteCEResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:UniquelD"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:RunningJobs"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:WaitingJobs"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:TotalJobs"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:EstimatedResponseTime"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:WorstResponseTime"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:FreeJobsSlot"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:MaxWallClockTime"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:MaxCPUTime"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:MaxTotalJobs"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:MaxRunningJobs"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:AssignedJobSlots"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:Priority"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

</default:types>

<default:portType name="DISRGMACIientCEPortType" wsdlpp:extends="wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties wsrlw:lImmediateResourceTermination wsntw:NotificationProducer"

wsrp:ResourceProperties="tns:gLiteCEResourceProperties"/>
</default:definitions>

</WSDL>

</WSRFEntry>

<WSRFEntry>
<EntryName>diligentproject/informationservice/disrgmaclient/DISRGMACIlientSE</EntryName>
<Factory value="false"/>
<Parameters/>
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<WSDL>
<default:definitions xmIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMACIlientSE"
xmins:wsrlw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsntw="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdl" xmIns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmins="http://schemas.xmlsoap.org/wsdl/* name="DISRGMAClIientSE"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/ DISRGMAClientSE">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/lifetime/WS-ResourceLifetime.wsdl" nhamespace="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/notification/WS-BaseN.wsdI" nhamespace="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdI"/>
<default:types>
<xsd:schema xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMAClientSE">
<xsd:element name="UniquelD" type="xsd:string"/>
<xsd:element name="SizeFree" type="xsd:string"/>
<xsd:element name="UsedSpace" type="xsd:string"/>
<xsd:element name="AvailableSpace" type="xsd:string"/>
<xsd:element name="gLiteSEResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:UniquelD"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:SizeFree"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:UsedSpace"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:AvailableSpace"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

</default:types>

<default:portType name="DISRGMACIientSEPortType" wsdlpp:extends="wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties wsrlw:lImmediateResourceTermination wsntw:NotificationProducer”

wsrp:ResourceProperties="tns:gLiteSEResourceProperties"/>
</default:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disrgmaclient/DISRGMACIientService</EntryName>
<Factory value="false"/>
<Parameters/>
<WSDL>
<default:definitions xmlIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMACIlientService"
xmins:wsrlw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdI"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsntw="http://docs.oasis-
open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-01.wsdl" xmiIns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmIns="http://schemas.xmlsoap.org/wsdl/" name="DISRGMACIientService"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/DISRGMAClientService">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/lifetime/WS-ResourceLifetime.wsdl" namespace="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/notification/WS-BaseN.wsdl" namespace="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdl"/>
<default:types>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disrgmaclient/ DISRGMAClientService">
<xsd:element name="UniquelD" type="xsd:string"/>
<xsd:element name="Status" type="xsd:string"/>
<xsd:element name="StatusInfo" type="xsd:string"/>
<xsd:element name="gLiteServiceResourceProperties">
<xsd:complexType>
<xsd:sequence>
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<xsd:element maxOccurs="1" minOccurs="1" ref="tns:UniquelD"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:Status"/>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:StatusInfo"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types>
<default:portType name="DISRGMACIientServicePortType"

wsdlpp:extends="wsrpw:GetResourceProperty wsrpw:GetMultipleResourceProperties
wsrpw:SetResourceProperties wsrpw:QueryResourceProperties
wsrlw:ImmediateResourceTermination wsntw:NotificationProducer”

wsrp:ResourceProperties="tns:gLiteServiceResourceProperties"/>

DL Creation & Management services detailed design report

</default:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>DIS-R-GMACIient_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-rgma-api-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-rgma-stubs-servlet-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-delegation-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-util-java"/>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="glite-security-trustmanager"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DIS-R-GMA-Client_Service</PackageName>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-R-GMA-Client</Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org_diligentproject_informationservice_disrgmaclient_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>JAXB_software</PackageName>
<PackageType>Software</PackageType>
<Version>2.0</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
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<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<Software>
<Files>
<File>jaxbl-impl.jar</File>
<File>jaxb-api.jar</File>
<File>jaxb-impl.jar</File>
<File>jaxb-xjc.jar</File>
<File>jsr173_api.jar</File>
</Files>
</Software>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.3. DIS-Registry Service

<?xml version="1.0" encoding="UTF-8"?>
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<DILIGENTResource xmiIns:default="http://schemas.xmlsoap.org/wsdl/" xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsrp="http://docs.oasis-

open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd">
<UniquelD>gfgdf80-131b-11db-90fgf98-dgfgfgf66ed3f</Uniquel D>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>InformationSystem</Class>
<Name>DIS-Registry</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
<DescriptiveParametersValue/>
</DLComponent>
</DLDependencies>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>DIS-Registry_Service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies>
<Dependency>
<Service>
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<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IP</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DILIGENTProvider</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
</Service>
<PackageName>DIS-Broker_stubs</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<ConfigurationFiles/>
<WSRFService>
<GARArchive>org_diligentproject_informationservice_disregistry.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Factory</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disregistry/DISRegistryService</EntryName>
<Factory value="false"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultldentity>
</Security>
<WSDL>
<default:definitions xmIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryService"
xmins:wsrlw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmins:wsntw="http://docs.oasis-
open.org/wsn/2004/06/wsn-WS-BaseNotification-1.2-draft-01.wsdl" xmiIns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmins="http://schemas.xmlsoap.org/wsdl/* name="DISRegistry"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryService">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/lifetime/WS-ResourceLifetime.wsdl" namespace="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"/>
<default:import location="../../../wsrf/notification/WS-BaseN.wsdI" namespace="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdl"/>
<default:types>
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<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryService"><!-- RESOURCE
PROPERTIES -->
<xsd:element name="Profile" type="xsd:string"/>
<xsd:element name="update" type="xsd:string"/>
<xsd:element name="updateResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="DILIGENTResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:Profile"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types>
<default:message name="UpdatelnputMessage">
<default:part element="tns:update" name="parameters"/>
</default:message>
<default:message name="UpdateOutputMessage">
<default:part element="tns:updateResponse" name="parameters"/>
</default:message>
<default:portType name="DISRegistryPortType" wsdlpp:extends="wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties wsrlw:lImmediateResourceTermination wsntw:NotificationProducer"
wsrp:ResourceProperties="tns:DILIGENTResourceProperties">
<default:operation name="update">
<default:input message="tns:UpdatelnputMessage"/>
<default:output message="tns:UpdateOutputMessage"/>
</default:operation>
</default:portType>
</default:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disregistry/DISRegistryFactoryService</EntryName>
<Factory value="true"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultldentity>
</Security>
<WSDL>
<default:definitions
xmins:tns="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryFactoryService"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns="http://schemas.xmlsoap.org/wsdl/" name="DISRegistryFactory"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryFactoryService"><!--
TYPES

>

<default:types>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disregistry/DISRegistryFactoryService">
<xsd:import namespace="http://schemas.xmlsoap.org/ws/2004/03/addressing"
schemalocation="../../../ws/addressing/WS-Addressing.xsd"/><!-- REQUESTS AND RESPONSES -->
<xsd:complexType name="Map">
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="0" hame="item">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="key" type="xsd:string"/>
<xsd:element name="value" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
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</xsd:sequence>
</xsd:complexType>
<xsd:element name="ProfileMapping" type="tns:Map"/>
<xsd:complexType name="UpdateProfileMessage">
<xsd:sequence>
<xsd:element name="Diligent|D" type="xsd:string"/>
<xsd:element name="xmlIProfile" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="createResource" type="xsd:string"/>
<xsd:element name="createResourceResponse">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="wsa:EndpointReference"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="updateResource" type="tns:UpdateProfileMessage">
<xsd:complexType/>
</xsd:element>
<xsd:element name="updateResourceResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="removeResource" type="xsd:string"/>
<xsd:element name="removeResourceResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="DISRegistryFactoryResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:ProfileMapping"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types><!

<default:message name="CreateResourceRequest">

<default:part element="tns:createResource" name="request"/>
</default:message>
<default:message name="CreateResourceResponse">

<default:part element="tns:createResourceResponse" name="response"/>
</default:message>
<default:message name="UpdateResourceRequest">

<default:part element="tns:updateResource" name="request"/>
</default:message>
<default:message name="UpdateResourceResponse">

<default:part element="tns:updateResourceResponse" name="response"/>
</default:message>
<default:message name="RemoveResourceRequest">

<default:part element="tns:removeResource" name="request"/>
</default:message>
<default:message name="RemoveResourceResponse">

<default:part element="tns:removeResourceResponse" name="response"/>
</default:message><!

<default:portType name="DISRegistryFactoryPortType">

wsdlpp:extends=&quot;wsrpw:GetResourceProperty wsrpw:GetMultipleResourceProperties
wsrpw:SetResourceProperties wsrpw:QueryResourceProperties&quot;
wsrp:ResourceProperties=&quot;tns:DISRegistryFactoryResourceProperties&quot;&gt;  <default:operation
name="createResource">

<default:input message="tns:CreateResourceRequest"/>
<default:output message="tns:CreateResourceResponse"/>
</default:operation>
<default:operation name="updateResource">
<default:input message="tns:UpdateResourceRequest"/>
<default:output message="tns:UpdateResourceResponse"/>
</default:operation>
<default:operation name="removeResource">
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<default:input message="tns:RemoveResourceRequest"/>
<default:output message="tns:RemoveResourceResponse"/>
</default:operation>
</default:portType>
</default:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>DIS-Registry_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DIS-Registry</PackageName>
<Service>
<Class>InformationSystem</Class>
<Name>&gt;DIS-Registry</Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org_diligentproject_informationservice_disregistry_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.4. DIS-Broker Service

<?xml version="1.0" encoding="UTF-8"?>
<DILIGENTResource xmiIns:default="http://schemas.xmlsoap.org/wsdl/" xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsrp="http://docs.oasis-
open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd">
<UniquelD>9b401d70-1bc1-11db-856d-83284c2blefl</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParametersValue/>
</DLComponent>
</DLDependencies>
<SpecificData>Text</SpecificData>
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<PackagesList>
<Package>
<PackageName>DIS-Broker_Service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IP</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DILIGENTProvider</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<ConfigurationFiles/>
<WSRFService>
<GARArchive>org_diligentproject_informationservice_disbroker.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/informationservice/disbroker/DISBrokerService</EntryName>
<Factory value="false"/>
<Parameters/>
<Security name="">
<securityDescriptor/>
<defaultldentity>
<subject/>
<CASubject/>
</defaultldentity>
</Security>
<WSDL>
<default:definitions xmIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/informationservice/disbroker/DISBrokerService"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor"
xmins:diligent="http://diligentproject.org/namespaces/common/provider/DILIGENTProvider"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns="http://schemas.xmlsoap.org/wsdl/" name="DISBroker"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disbroker/DISBrokerService">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
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<default:import location="DiligentProvider.wsdl"
namespace="http://diligentproject.org/namespaces/common/provider/DILIGENTProvider"/>
<default:types>
<xsd:schema xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/informationservice/disbroker/DISBrokerService"><!-- Type for
EPR/Topic mapping-->
<xsd:complexType name="map">
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="0" name="item">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="key" type="xsd:string"/>
<xsd:element name="value" type="tns:VectorStub"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="subscribeMessage">
<xsd:sequence>
<xsd:element name="clientEPR" ref="wsa:EndpointReference"/>
<xsd:element name="topic" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType><!--types for registerTopic -->
<xsd:complexType name="VectorStub">
<xsd:sequence>
<xsd:element maxOccurs="unbounded" minOccurs="0" name="item">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="value" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="registerTopicMessage">
<xsd:sequence>
<xsd:element name="epr" ref="wsa:EndpointReference"/>
<xsd:element name="vectorTopic" type="tns:VectorStub"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="registerTopic" type="tns:registerTopicMessage"/>
<xsd:element name="registerTopicResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="subscribeToTopic" type="tns:subscribeMessage"/>
<xsd:element name="subscribeToTopicResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="removeSubscription" type="tns:subscribeMessage"/>
<xsd:element name="removeSubscriptionResponse">
<xsd:complexType/>
</xsd:element><!-- RESOURCE PROPERTIES -->
<xsd:element name="TopicMapping" type="tns:map"/>
<xsd:element name="DISBrokerResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns: TopicMapping"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types>
<default:message name="RegisterTopicRequest">
<default:part element="tns:registerTopic" name="request"/>
</default:message>
<default:message name="RegisterTopicResponse">
<default:part element="tns:registerTopicResponse" name="response"/>
</default:message>
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<default:message name="SubscribeToTopicRequest">
<default:part element="tns:subscribeToTopic" name="request"/>
</default:message>
<default:message name="SubscribeToTopicResponse">
<default:part element="tns:subscribeToTopicResponse" nhame="response"/>
</default:message>
<default:message name="RemoveSubscriptionRequest">
<default:part element="tns:removeSubscription" name="request"/>
</default:message>
<default:message name="RemoveSubscriptionResponse">
<default:part element="tns:removeSubscriptionResponse" name="response"/>
</default:message>
<default:portType name="DISBrokerPortType" wsdlpp:extends=" wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties diligent:DiligentProvider"
wsrp:ResourceProperties="tns:DISBrokerResourceProperties">
<default:operation name="registerTopic">
<default:input message="tns:RegisterTopicRequest"/>
<default:output message="tns:RegisterTopicResponse"/>
</default:operation>
<default:operation name="subscribeToTopic">
<default:input message="tns:SubscribeToTopicRequest"/>
<default:output message="tns:SubscribeToTopicResponse"/>
</default:operation>
<default:operation name="removeSubscription">
<default:input message="tns:RemoveSubscriptionRequest"/>
<default:output message="tns:RemoveSubscriptionResponse"/>
</default:operation>
</default:portType>
</default:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>DIS-Broker_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DIS-Broker_Service</PackageName>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org_diligentproject_informationservice_disbroker_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
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</DILIGENTResource>

A.5. gLite SE Resource profile

<?xml version="1.0" encoding="UTF-8"?>

<DILIGENTResource xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<UniquelD>String</UniquelD>

<ResourceType>gLiteResource</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>

<Profile>

<GlueResourceType>GlueSE</GlueResourceType>

<StorageElement UniquelD="String">
<SiteRef UniquelD="String"/>

<InformationServiceURL> </InformationServiceURL>

<SizeTotal>0</SizeTotal>

<Architecture>disk</Architecture>

<StorageArea LocallD="String">
<Path>String</Path>
<Type>volatile</Type>
<Quota>0</Quota>

<MinFileSize>0</MinFileSize>
<MaxFileSize>0</MaxFileSize>

<MaxData>0</MaxData>

<MaxNumFiles>0</MaxNumFiles>
<MaxPinDuration>0</MaxPinDuration>

<ACL>
<Rule>String</Rule>
</ACL>
</StorageArea>

<AccessProtocol LocallD="String">

<Endpoint> </Endpoint>
<Type>gsiftp</Type>
<Version>String</Version>

<Capability>String</Capability>

</AccessProtocol>

<ControlProtocol LocallD="String">

<Endpoint></Endpoint>
<Type>SRM</Type>
<Version>String</Version>

<Capability>String</Capability>

</ControlProtocol>
</StorageElement>
</Profile>
</DILIGENTResource>

A.6. glLite Site Resource profile

<?xml version="1.0" encoding="UTF-8"?>

<DILIGENTResource xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" >

<UniquelD>String</UniquelD>

<ResourceType>gLiteResource</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>

<Profile>

<GlueResourceType>GlueSite</GlueResourceType>

<StorageElement UniquelD="String">
<SiteRef UniquelD="String"/>

<InformationServiceURL></InformationServiceURL>

<SizeTotal>0</SizeTotal>

<Architecture>disk</Architecture>

<StorageArea LocallD="String">
<Path>String</Path>
<Type>volatile</Type>
<Quota>0</Quota>

<MinFileSize>0</MinFileSize>
<MaxFileSize>0</MaxFileSize>

<MaxData>0</MaxData>

<MaxNumFiles>0</MaxNumFiles>
<MaxPinDuration>0</MaxPinDuration>

<ACL>
<Rule>String</Rule>
</ACL>
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</StorageArea>

<AccessProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>gsiftp</Type>
<Version>String</Version>
<Capability>String</Capability>

</AccessProtocol>

<ControlProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>SRM</Type>
<Version>String</Version>
<Capability>String</Capability>

</ControlProtocol>

</StorageElement>
</Profile>
</DILIGENTResource>

A.7. gLite CE Resource Profile
<DILIGENTResource xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" ">
<UniquelD>String</UniquelD>
<ResourceType>gLiteResource</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>
<Profile>
<GlueResourceType>GlueCE</GlueResourceType>
<StorageElement UniquelD="String">
<SiteRef UniquelD="String"/>
<InformationServiceURL></InformationServiceURL>
<SizeTotal>0</SizeTotal>
<Architecture>disk</Architecture>
<StorageArea LocallD="String">
<Path>String</Path>
<Type>volatile</Type>
<Quota>0</Quota>
<MinFileSize>0</MinFileSize>
<MaxFileSize>0</MaxFileSize>
<MaxData>0</MaxData>
<MaxNumpFiles>0</MaxNumFiles>
<MaxPinDuration>0</MaxPinDuration>
<ACL>
<Rule>String</Rule>
</ACL>
</StorageArea>
<AccessProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>gsiftp</Type>
<Version>String</Version>
<Capability>String</Capability>
</AccessProtocol>
<ControlProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>SRM</Type>
<Version>String</Version>
<Capability>String</Capability>
</ControlProtocol>
</StorageElement>
</Profile>
</DILIGENTResource>

A.8. glLite Service Resource Profile
<DILIGENTResource xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" >
<UniquelD>String</UniquelD>
<ResourceType>gLiteResource</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>
<Profile>
<GlueResourceType>GlueService</GlueResourceType>
<StorageElement UniquelD="String">
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<SiteRef UniquelD="String"/>

<InformationServiceURL></InformationServiceURL>

<SizeTotal>0</SizeTotal>

<Architecture>disk</Architecture>

<StorageArea LocallD="String">
<Path>String</Path>
<Type>volatile</Type>
<Quota>0</Quota>
<MinFileSize>0</MinFileSize>
<MaxFileSize>0</MaxFileSize>
<MaxData>0</MaxData>
<MaxNumFiles>0</MaxNumFiles>

<MaxPinDuration>0</MaxPinDuration>

<ACL>
<Rule>String</Rule>

</ACL>

</StorageArea>

<AccessProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>gsiftp</Type>
<Version>String</Version>
<Capability>String</Capability>

</AccessProtocol>

<ControlProtocol LocallD="String">
<Endpoint></Endpoint>
<Type>SRM</Type>
<Version>String</Version>
<Capability>String</Capability>

</ControlProtocol>

</StorageElement>
</Profile>
</DILIGENTResource>

A.9. DL Management Service
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<DILIGENTResource xmiIns:default="http://schemas.xmlsoap.org/wsdl/" xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsrp="http://docs.oasis-

open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.xsd">
<UniquelD>ff699230-1c03-11db-baab-baec964416b0</UniquelD>

<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>Keeper</Class>
<Name>DLManagement</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>Keeper</Class>
<Name>HNM</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>Keeper</Class>
<Name>PackageRepository</Name>
<DescriptiveParametersValue/>
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</DLComponent>

</DLDependencies>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>DLManagement_Service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>0.2</Version>
<DLMandatory value="1"/>
<DHNMandatory value="0"/>
<VOMandatory value=""/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-HLSClient</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-Broker</Name>
</Service>
<PackageName>DIS-Broker_stubs</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name> DIS-Registry</Name>
</Service>
<PackageName> DIS-Registry_stubs </PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>Common-Profile</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>Keeper</Class>
<Name>HNM</Name>
</Service>
<PackageName>HNM_stubs</PackageName>
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<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>Keeper</Class>
<Name>HNM</Name>
</Service>
<PackageName>NAL</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>Keeper</Class>
<Name>PackageRepository</Name>
</Service>
<PackageName>PackageRepository_stubs</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>

<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>

</DHNRequirements>
<ConfigurationFiles/>
<WSRFService>

<GARArchive>org_diligentproject_keeperservice_dlmanagement.gar</GARArchive>

<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Factory</ArchitecturalPattern>
<WSRFEntry>
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<EntryName>diligentproject/keeperservice/dimanagement/DLManagementFactoryService</EntryName>

<Factory value="true"/>

<Parameters/>

<WSDL>
<default:definitions

xmins:tns="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementFactoryService"

xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor"

xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns="http://schemas.xmlsoap.org/wsdl/" name="DLManagementFactory"
targetNamespace="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementFactoryService">

<default:types>

<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"

targetNamespace="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementFactoryService">

<xsd:import namespace="http://schemas.xmlsoap.org/ws/2004/03/addressing"

schemalocation="../../../ws/addressing/W S-Addressing.xsd"/>
<xsd:complexType name="Map">
<xsd:sequence>

<xsd:element maxOccurs="unbounded" minOccurs="0" name="item">

<xsd:complexType>
<xsd:sequence>
<xsd:element name="key" type="xsd:string"/>
<xsd:element name="value" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="createResourceMessage">
<xsd:sequence>
<xsd:element name="voName" type="xsd:string"/>
<xsd:element name="mapFile" type="xsd:string"/>
</xsd:sequence>
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</xsd:complexType>
<xsd:element name="createResource" type="tns:createResourceMessage"/>
<xsd:element name="createResourceResponse">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="wsa:EndpointReference"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="updateResource" type="tns:createResourceMessage"/>
<xsd:element name="updateResourceResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="removeResource" type="xsd:string"/>
<xsd:element name="removeResourceResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="getVoMap" type="xsd:string"/>
<xsd:element name="getVoMapResponse" type="xsd:string"/>
<xsd:element name="VoMapping" type="tns:Map"/>
<xsd:element name="DLManagementFactoryResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:VoMapping"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>
</default:types>
<default:message name="CreateResourceRequest">
<default:part element="tns:createResource" name="request"/>
</default:message>
<default:message name="CreateResourceResponse">
<default:part element="tns:createResourceResponse" name="response"/>
</default:message>
<default:message name="RemoveResourceRequest">
<default:part element="tns:removeResource" name="request"/>
</default:message>
<default:message name="RemoveResourceResponse">
<default:part element="tns:removeResourceResponse" nhame="response"/>
</default:message>
<default:message name="UpdateResourceRequest">
<default:part element="tns:updateResource" hame="request"/>
</default:message>
<default:message name="UpdateResourceResponse">
<default:part element="tns:updateResourceResponse" name="response"/>
</default:message>
<default:message name="GetVoMapRequest">
<default:part element="tns:getVoMap" name="request"/>
</default:message>
<default: message name="GetVoMapResponse">
<default:part element="tns:getVoMapResponse" name="response"/>
</default:message>
<default:portType name="DLManagementFactoryPortType">

wsdlpp:extends=&quot;,wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties

wsrpw:QueryResourceProperties&quot;

wsrp:ResourceProperties=&quot;tns:DLManagementFactoryResourceProperties&quot;&gt;

<default:operation name="createResource">
<default:input message="tns:CreateResourceRequest"/>
<default:output message="tns:CreateResourceResponse"/>
</default:operation>
<default:operation name="removeResource">
<default:input message="tns:RemoveResourceRequest"/>
<default:output message="tns:RemoveResourceResponse"/>
</default:operation>
<default:operation name="updateResource">
<default:input message="tns:UpdateResourceRequest"/>
<default:output message="tns:UpdateResourceResponse"/>
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</default:operation>
<default:operation name="getVoMap">
<default:input message="tns:GetVoMapRequest"/>
<default:output message="tns:GetVoMapResponse"/>
</default:operation>
</default:portType>
</default:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/keeperservice/dimanagement/DLManagementService</EntryName>
<Factory value="false"/>
<Parameters/>
<WSDL>
<default:definitions xmlIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-
draft-01.xsd" xmlIns:tns="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementService"
xmins:wsrlw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceLifetime-1.2-draft-01.wsdl"
xmins:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdI"
xmins:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor" xmlns:wsntw="http://docs.oasis-
open.org/wsn/2004/06/wsn-W S-BaseNotification-1.2-draft-01.wsdl" xmIns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmins="http://schemas.xmlsoap.org/wsdl/" nhame="DLManagement"
targetNamespace="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementService">
<default:import location="../../../wsrf/properties/WS-ResourceProperties.wsdl"
namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-1.2-draft-01.wsdl"/>
<default:types>
<xsd:schema xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://diligentproject.org/namespaces/keeperservice/dimanagement/DLManagementService">
<xsd:element name="DLMap" type="xsd:string"/>
<xsd:element name="DLMapResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="1" ref="tns:DLMap"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element><!-- Requests and responses -->
<xsd:element name="setDLMap" type="xsd:string"/>
<xsd:element name="setDLMapResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="getDLMap">
<xsd:complexType/>
</xsd:element>
<xsd:element name="getDLMapResponse" type="xsd:string"/><!-- Resource properties -->
</xsd:schema>
</default:types>
<default:message name="GetDLMaplnputMessage">
<default:part element="tns:getDLMap" name="parameters"/>
</default:message>
<default:message name="GetDLMapOutputMessage">
<default:part element="tns:getDLMapResponse" name="parameters"/>
</default:message>
<default:message name="SetDLMaplnputMessage">
<default:part element="tns:setDLMap" name="parameters"/>
</default:message>
<default:message name="SetDLMapOutputMessage">
<default:part element="tns:setDLMapResponse" hame="parameters"/>
</default:message>
<default:portType name="DLManagementPortType" wsdlpp:extends="wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties wsrlw:lImmediateResourceTermination wsntw:NotificationProducer’
wsrp:ResourceProperties="tns:DLMapResourceProperties">
<default:operation name="getDLMap">
<default:input message="tns:GetDLMapInputMessage"/>
<default:output message="tns:GetDLMapOutputMessage"/>
</default:operation>
<default:operation name="setDLMap">
<default:input message="tns:SetDLMapInputMessage"/>
<default:output message="tns:SetDLMapOutputMessage"/>
</default:operation>
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</default:portType>
</default:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>DLManagement_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DLManagement_Service</PackageName>
<Service>
<Class>Keeper</Class>
<Name>DLMmanegement</Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org_diligentproject_keeperservice_dimanagement_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>MapManager</PackageName>
<PackageType>Library</PackageType>
<Version>0.2</Version>
<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="1"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<Parameters/>
<LibraryFile>org_diligentproject_keeperservice_mapmanager.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>JAXB_software</PackageName>
<PackageType>Software</PackageType>
<Version>2.0</Version>
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<DLMandatory value="0"/>
<DHNMandatory value="0"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>

<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>

<Req category="RunTimeEnv" operator="eq" requirement="Variable" value="javal.5"/>

</DHNRequirements>
<Software>
<Files>
<File>jaxbl-impl.jar</File>
<File>jaxb-api.jar</File>
<File>jaxb-impl.jar</File>
<File>jaxb-xjc.jar</File>
<File>jsr173_api.jar</File>
</Files>
</Software>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.10. HNM Service Profile
<?xml version="1.0" encoding="UTF-8"?>
<DILIGENTResource>
<UniquelD>002694b0-1bc4-11db-b40c-a78a2f5al5a7</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>Keeper</Class>
<Name>HNMService</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
<DLComponent>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>InformationService</Class>
<Name>DIS-Registry</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>Keeper</Class>
<Name>PackageRepository</Name>
<DescriptiveParametersValue/>
</DLComponent>
<DLComponent>
<Class>Keeper</Class>
<Name>DLManagement</Name>
<DescriptiveParametersValue/>
</DLComponent>
</DLDependencies>
<SpecificData/>
<PackagesList>
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<Package>
<PackageName>HNM</PackageName>
<PackageType>WSRFService</PackageType>
<Version>0.9</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-HLSClient</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationService</Class>
<Name>DIS-Registry</Name>
</Service>
<PackageName>DIS-Registry_stubs</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>Keeper</Class>
<Name>DLManagementService</Name>
</Service>
<PackageName>DLManagementStub</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>Keeper</Class>
<Name>HNMService</Name>
</Service>
<PackageName>NAL</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
</Dependency>
<Dependency>
<Service>
<Class>InformationSystem</Class>
<Name>DIS-IC</Name>
</Service>
<PackageName>DIS-IP</PackageName>
<SameDHN value="1"/>
<SameDL value="0"/>
<SameVO value="0"/>
<Priority>1</Priority>
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</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="RunTimeEnv" requirement="Variable" value="javal.5" operator="eq"/>
</DHNRequirements>
<ConfigurationFiles>
<File>HNMConfig</File>
<File>HNMStatus</File>
</ConfigurationFiles>
<WSRFService>
<GARArchive>org_diligentproject_keeperservice_hnm.gar</GARArchive>
<BuildFile>globus-build-service.sh</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/keeperservice/hnm/HNMService</EntryName>
<Factory value="false"/>
<Parameters/>
<Security name="String">
<securityDescriptor/>
<defaultldentity>
<subject>String</subject>
<CASubject>String</CASubject>
</defaultidentity>
</Security>
<WSDL>
<definitions name="HNMService"
targetNamespace="http://www.diligentproject.org/namespaces/keeperservice/hnm/HNMService"
xmIns="http://schemas.xmlsoap.org/wsdI/"
xmins:tns="http://www.diligentproject.org/namespaces/keeperservice/hnm/HNMService"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns:wsntw="http://docs.oasis-open.org/wsn/2004/06/wsn-WS-
BaseNotification-1.2-draft-01.wsdl" xmIns:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<wsdl:import namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-
ResourceProperties-1.2-draft-01.wsdl" location="../../wsrf/properties/WS-ResourceProperties.wsd|"/>
<wsdl:import namespace="http://docs.oasis-open.org/wsn/2004/06/wsn-WsS-
BaseNotification-1.2-draft-01.wsdl" location="../../wsrf/notification/WS-BaseN.wsdI"/>
<types>
<xsd:schema
targetNamespace="http://www.diligentproject.org/namespaces/keeperservice/hnm/HNMService"
xmins:tns="http://www.diligentproject.org/namespaces/keeperservice/hnm/HNMService"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<l-- Requests and responses -->
<xsd:element name="updateStatus">
<xsd:complexType/>
</xsd:element>
<xsd:element name="updateStatusResponse">
<xsd:complexType/>
</xsd:element>
</xsd:schema>
</types>
<message name="updateStatusInputMessage">
<part name="parameters" element="tns:updateStatus"/>
</message>
<message name="updateStatusOutputMessage">
<part name="parameters" element="tns:updateStatusResponse"/>
</message>
<portType name="HNMPortType">
<operation name="updateStatus">
<input message="tns:updateStatusinputMessage"/>
<output message="tns:updateStatusOutputMessage"/>
</operation>
</portType>
</definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
<OtherFiles/>
<OtherProperties/>
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</Package>
<Package>

<PackageName>NAL</PackageName>
<PackageType>Library</PackageType>
<Version>0.9</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" requirement="Variable" value="javal.5" operator="eq"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<Parameters/>
<LibraryFile>org.diligentproject.keeperservice.hnm.impl.nal.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>HNM-stubs</PackageName>
<PackageType>Library</PackageType>
<Version>0.9</Version>
<DLMandatory value="0"/>
<DHNMandatory value="1"/>
<VOMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="0"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<RebootScripts/>
<Dependencies/>
<DHNRequirements>
<Req category="RunTimeEnv" requirement="Variable" value="javal.5" operator="eq"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>HNM</PackageName>
<Service>
<Class>Keeper</Class>
<Name>HNM</Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org.diligentproject.stubs.keeperservice.hnm.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.11. DHN Profile sample

<?xml version="1.0" encoding="UTF-8"?>
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<l--Sample XML file generated by XML Spy v4.1 U ()-->
<DILIGENTResource xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="D:\ISTI-
Works\DILIGENT Services implementation\Common\DILResourceSchemas\DHN\DHN_ profile.xsd">
<UniquelD></UniquelD>
<ResourceType>DHN</ResourceType>
<AuthorizationPolicies></AuthorizationPolicies>
<Profile>
<DHNDescription>
<Name>host.name</Name>
<l-- Please complete manually following tags -->
<Architecture PlatformType="Intel" SMPSize="1" SMTSize="1"/>
<l-- RAMAuvailable and VirtualAvailable are automatically filled by the HNM -->
<MainMemory RAMSize="4054720" VirtualSize="4088532" RAMAvailable="0" VirtualAvailable="0"/>
<OperatingSystem Name="SL" Release="CERN" Version="3.0.4"/>
<Processor Vendor="Athlon" Model="i686" ClockSpeed="1" InstructionSet="String" OtherDescription="String"
CachelL1="1" CacheL1l="1" CachelL1D="1" CachelL2="1"/>
<NetworkAdapter InboundIP="1" OutboundIP="1" Name="String" IPAddress="String" MTU="1"/>
<Benchmark SI00="1" SFO0="1"/>
<RunTimeEnv>
<Variable>gt_aggr_framework</Variable>
<Variable>javal.5</Variable>
</RunTimeEnv>
<StorageDevice Name="disk1" Type="String" TransferRate="1" Size="58083380"/>
<StoragePartition Name="/dev/sdb2" Size="58083380" RateRate="1" WriteRate="1"/>
<LocalFileSystem Name="/dev/sdb2" Root="/home/globus" Size="1" ReadOnly="1" Type="fat32"/>
<StorageDevice2StoragePartition StorageDeviceName="disk1" StoragePartitionName="/dev/sdb2"/>
<StoragePartition2FileSystem StoragePartitionName="/dev/sdb2" FileSystemName="/dev/sdb2"/>
<l-- End of complete manually -->
<Load Last1Min="0" Last5Min="0" Last15Min="0"/>
<HistoricalLoad Last1H="0" Last1Day="0" Last1Week="0"/>
<LocalAvailableSpace>567432</LocalAvailableSpace>
<LastUpdate>String</LastUpdate>
</DHNDescription>
<l-- Please complete manually following tags -->
<Site>CNR</Site>
<l-- End of complete manually -->
<NodeDeployedPackagesList/>
</Profile>
</DILIGENTResource>

A.12. DVOS Common Profile

<?xml version="1.0"?>
<DILIGENTResource xmlIns:p1l="http://schemas.xmlsoap.org/wsdl/" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>
<UniquelD></UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies>
</AuthorizationPolicies>
<Profile>
<Class>DVOS</Class>
<Name>common</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
</DLDependencies>
<SpecificData>
</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.common</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DHNMandatory value="true"/>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<ConfigurationFiles>
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</ConfigurationFiles>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.common.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.common</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<WSRFService>
<GARArchive>dvos.common.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Stateless</ArchitecturalPattern>
<WSRFEntry>
<EntryName></EntryName>
<Factory value="false"/>
<WSDL>
<pl:definitions></p1:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
<OtherFiles>
<File></File>
</OtherFiles>
<OtherProperties></OtherProperties>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.13. Authentication API Profile

<?xml version="1.0"?>
<DILIGENTResource xmins:pl1="http://schemas.xmlsoap.org/wsdl/" xmiIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>
<UniquelD></UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies>
</AuthorizationPolicies>
<Profile>
<Class>DVOS</Class>
<Name>authentication</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies>
</DLDependencies>
<SpecificData>
</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.authentication-api</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DHNMandatory value="true"/>
<Dependencies>
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<Dependency>
<Service>
<Class>DVOS</Class>
<Name>common</Name>
</Service>

<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<ConfigurationFiles>
</ConfigurationFiles>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.authentication-api.jar</LibraryFile>
</Library>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.14. Delegation Service Profile
<DILIGENTResource xmlIns:pl="http://schemas.xmlsoap.org/wsdl/">
<UniquelD>f264e320-1742-11db-8f2d-90d3c7d2b404</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>
<Profile>
<Class>DVOS</Class>
<Name>delegation</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.common</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="false"/>
<DHNMandatory value="true"/>
<VOMandatory value="false"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.common.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.delegation-stubs</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="false"/>
<DHNMandatory value="true"/>
<VOMandatory value="false"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<l--<Dependencies>
<Dependency>
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<Service>
<Class>DVOS</Class>
<Name>registration</Name>
</Service>

<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>-->
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>dvos.delegation-service</PackageName>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
</IsStubOf>
<LibraryFile>dvos.delegation-stubs.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.delegation-service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="false"/>
<DHNMandatory value="true"/>
<VOMandatory value="false"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<!--<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>registration</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>-->
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="Ile"/>
</DHNRequirements>
<WSRFService>
<GARArchive>dvos.delegation-service.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/dvos/delegation/DelegationService</EntryName>
<Factory value="false"/>
<WSDL>
<pl:definitions/>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>
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A.15. CredentialsRenewal Service Profile
<?xml version="1.0"?>
<DILIGENTResource xmIns:p1="http://schemas.xmlsoap.org/wsdl/" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>
<UniquelD>String</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>
<Profile>
<Class>DVOS</Class>
<Name>credential-renewal</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.credential-renewal-stubs</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>common</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>dvos.credential-renewal-service</PackageName>
<Service>
<Class>DVOS</Class>
<Name>credential-renewal</Name>
</Service>
</IsStubOf>
<LibraryFile>dvos.credential-renewal-stubs.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.credential-renewal-service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
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<Name>common</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>credential-renewal</Name>
</Service>
<PackageName>dvos.credential-renewal-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>authentication</Name>
</Service>
<PackageName>dvos.authentication-api</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.delegation-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<WSRFService>
<GARArchive>dvos.credential-renewal-service.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligent/dvos/credential-renewal/CredentialsRenewalService</EntryName>
<Factory value="true"/>
<WSDL>
<pl:definitions></p1:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
<OtherFiles>
<File></File>
</OtherFiles>
<OtherProperties></OtherProperties>
</Package>
<Package>
<PackageName>dvos.credential-renewal-api</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
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<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>common</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>credential-renewal</Name>
</Service>
<PackageName>dvos.credential-renewal-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>authentication</Name>
</Service>
<PackageName>dvos.authentication-api</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.delegation-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.credential-renewal-api.jar</LibraryFile>
</Library>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.16. Authorization Service Profile
<DILIGENTResource xmins:pl="http://schemas.xmlsoap.org/wsdl/" xmiIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>

<UniquelD>String</UniquelD>

<ResourceType>Service</ResourceType>

<AuthorizationPolicies>Text</AuthorizationPolicies>

<Profile>
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<Class>DVOS</Class>

<Name>authorization</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.authorization-stubs</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="false"/>
<DHNMandatory value="true"/>
<VOMandatory value="false"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="Ile"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>dvos.authorization-service</PackageName>
<Service>
<Class>DVOS</Class>
<Name>authorization</Name>
</Service>
</IsStubOf>
<LibraryFile>dvos.authorization-stubs.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.authorization-service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
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<Dependency>
<Service>
<Class>DVOS</Class>
<Name>authorization</Name>
</Service>

<PackageName>dvos.authorization-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.delegation-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.delegation-service</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<WSRFService>
<GARArchive>dvos.authorization-service.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName>diligentproject/dvos/authorization/OperationAdministrationService</EntryName>
<Factory value="true"/>
<WSDL>
<pl:definitions></pl:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/dvos/authorization/VOAdministrationService</EntryName>
<Factory value="true"/>
<WSDL>
<pl:definitions></p1:definitions>
</WSDL>
</WSRFEntry>
<WSRFEntry>
<EntryName>diligentproject/dvos/authorization/VOQueryService</EntryName>
<Factory value="true"/>
<WSDL>
<pl:definitions></p1:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>dvos.authorization-api</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
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<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>authorization</Name>
</Service>
<PackageName>dvos.authorization-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.authorization-api.jar</LibraryFile>
</Library>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.17. UserGroupManagement Service Profile
<?xml version="1.0"?>
<DILIGENTResource xmIns:p1="http://schemas.xmlsoap.org/wsdl/" xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>
<UniquelD>String</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies>Text</AuthorizationPolicies>
<Profile>
<Class>DVOS</Class>
<Name>usergroupmanagement</Name>
<DescriptiveParameters>
<DescParameter/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<SpecificData>Text</SpecificData>
<PackagesList>
<Package>
<PackageName>dvos.usergroupmanagement-stubs</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="false"/>
<DHNMandatory value="true"/>
<VOMandatory value="false"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
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<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="Ile"/>
</DHNRequirements>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>dvos.usergroupmanagement-service</PackageName>
<Service>
<Class>DVOS</Class>
<Name>usergroupmanagement</Name>
</Service>
</IsStubOf>
<LibraryFile>dvos.usergroupmanagement-stubs.jar</LibraryFile>
</Library>
</Package>
<Package>
<PackageName>dvos.usergroupmanagement-service</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>usergroupmanagement</Name>
</Service>
<PackageName>dvos.usergroupmanagement-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<WSRFService>
<GARArchive>dvos.usergroupmanagement-service.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
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<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>

<EntryName>diligentproject/dvos/usergroupmanagement/UserGroupManagementService</EntryName>
<Factory value="true"/>
<WSDL>
<pl:definitions></p1:definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
</Package>
<Package>
<PackageName>dvos.usergroupmanagement-api</PackageName>
<PackageType>Library</PackageType>
<Version>.9</Version>
<DLMandatory value="true"/>
<DHNMandatory value="true"/>
<VOMandatory value="true"/>
<DisposelnterfaceSupport value="true"/>
<MultiVersionSupport value="false"/>
<VOSharingSupport value="true"/>
<Dependencies>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>delegation</Name>
</Service>
<PackageName>dvos.common</PackageName>
<SameDHN value="true"/>
<SameDL value="false"/>
<SameVO value="false"/>
<Priority>4</Priority>
</Dependency>
<Dependency>
<Service>
<Class>DVOS</Class>
<Name>usergroupmanagement</Name>
</Service>
<PackageName>dvos.usergroupmanagement-stubs</PackageName>
<SameDHN value="true"/>
<SameDL value="true"/>
<SameVO value="true"/>
<Priority>4</Priority>
</Dependency>
</Dependencies>
<DHNRequirements>
<Req category="Site" requirement="string" value="javal.5" operator="le"/>
</DHNRequirements>
<Library>
<Type>shared</Type>
<LibraryFile>dvos.usergroupmanagement-api.jar</LibraryFile>
</Library>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>

A.18. VDLDefinitionRepository Service Profile
<?xml version="1.0" encoding="UTF-8"?>
<DILIGENTResource>
<UniquelD>
<l-- to be assigned by the RegistrationService-->
</UniquelD>
<ResourceType>Service</ResourceType>
<AuthorizationPolicies/>
<Profile>
<Class>VDLGeneratorService</Class>
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<Name>DefinitionRepository</Name>
<DescriptiveParameters>
<param/>
</DescriptiveParameters>
<QoS/>
<DLDependencies/>
<PackagesList>
<Package>
<PackageName>DefinitionRepository</PackageName>
<PackageType>WSRFService</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<VOMandatory value="1"/>
<DHNMandatory value="0"/>
<DisposelnterfaceSupport value="1"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Parameters/>
<Dependencies/>
<DHNRequirements/>
<ConfigurationFiles/>
<WSRFService>
<GARArchive>org_diligentproject_vdlgeneratorservice_definitionrepository.gar</GARArchive>
<BuildFile>build.xml</BuildFile>
<DeploymentOptions/>
<ArchitecturalPattern>Singleton</ArchitecturalPattern>
<WSRFEntry>
<EntryName> vdlgeneratorservice/definitionrepository/DefinitionRepositoryService </EntryName>
<Factory value="false"/>
<Parameters/>
<Security name="String">
<securityDescriptor/>
<defaultldentity>
<subject>String</subject>
<CASubject>String</CASubject>
</defaultidentity>
</Security>
<WSDL>
<definitions name="DefinitionRepositoryService"
targetNamespace="http://www.diligentproject.org/namespaces/vdigeneratorservice/definitionrepository/DefinitionRepositorySer
vice" xmIns="http://schemas.xmlsoap.org/wsdl/"
xmins:tns="http://www.diligentproject.org/namespaces/vdlgeneratorservice/definitionrepository/DefinitionRepositoryService"
xmins:wsdl="http://schemas.xmlsoap.org/wsdl/" xmIns:wsrp="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-
ResourceProperties-1.2-draft-01.xsd" xmIns:wsrpw="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-ResourceProperties-
1.2-draft-01.wsdl" xmIns:wsdlpp="http://www.globus.org/namespaces/2004/10/WSDLPreprocessor"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<wsdl:import namespace="http://docs.oasis-open.org/wsrf/2004/06/wsrf-WS-
ResourceProperties-1.2-draft-01.wsdl" location="../../../wsrf/properties/WS-ResourceProperties.wsdl"/>
<types>
<xsd:schema
targetNamespace="http://www.diligentproject.org/namespaces/vdigeneratorservice/definitionrepository/DefinitionRepositorySer
vice"
xmins:tns="http://www.diligentproject.org/namespaces/vdlgeneratorservice/definitionrepository/DefinitionRepositoryService"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema">
<xsd:complexType name="repositoryMessage">
<xsd:sequence>
<xsd:element type="xsd:string" name="definitionID"/>
<xsd:element type="xsd:string" name="definitionFile"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Map">
<xsd:sequence>
<xsd:element name="item" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="key" type="xsd:string"/>
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<xsd:element name="value" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="DefinitionDB" type="tns:Map"/>
<xsd:element name="DefinitionRepositoryResourceProperties">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="tns:DefinitionDB" minOccurs="1" maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="getVDLDefinition" type="xsd:string"/>
<xsd:element name="getVDLDefinitionResponse" type="xsd:string"/>
<xsd:element name="removeVDLDefinition" type="xsd:string"/>
<xsd:element name="removeVDLDefinitionResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="addVDLDefinition" type="tns:repositoryMessage"/>
<xsd:element name="addVDLDefinitionResponse">
<xsd:complexType/>
</xsd:element>
<xsd:element name="updateVVDLDefinition" type="tns:repositoryMessage"/>
<xsd:element name="updateVDLDefinitionResponse">
<xsd:complexType/>
</xsd:element>
</xsd:schema>
</types>
<message name="GetVDLDefinitionInputMessage">
<part name="parameters" element="tns:getVDLDefinition"/>
</message>
<message name="GetVDLDefinitionOutputMessage">
<part name="parameters" element="tns:getVDLDefinitionResponse"/>
</message>
<message name="UpdateVDLDefinitionInputMessage">
<part name="parameters" element="tns:updateVDLDefinition"/>
</message>
<message name="UpdateVDLDefinitionOutputMessage">
<part name="parameters" element="tns:updateVDLDefinitionResponse"/>
</message>
<message name="AddVDLDefinitionInputMessage">
<part name="parameters" element="tns:addVDLDefinition"/>
</message>
<message name="AddVDLDefinitionOutputMessage">
<part name="parameters" element="tns:addVDLDefinitionResponse"/>
</message>
<message name="RemoveVDLDefinitionInputMessage">
<part name="parameters" element="tns:removeVDLDefinition"/>
</message>
<message name="RemoveVDLDefinitionOutputMessage">
<part name="parameters" element="tns:removeVDLDefinitionResponse"/>
</message>
<portType name="DefinitionRepositoryPortType"
wsdlpp:extends="wsrpw:GetResourceProperty
wsrpw:GetMultipleResourceProperties
wsrpw:SetResourceProperties
wsrpw:QueryResourceProperties”
wsrp:ResourceProperties="tns:DefinitionRepositoryResourceProperties">
<operation name="getVDLDefinition">
<input message="tns:GetVDLDefinitionInputMessage"/>
<output message="tns:GetVDLDefinitionOutputMessage"/>
</operation>
<operation name="updateVDLDefinition">
<input message="tns:UpdateVDLDefinitionInputMessage"/>
<output message="tns:UpdateVDLDefinitionOutputMessage"/>
</operation>
<operation name="addVDLDefinition">
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<input message="tns:AddVDLDefinitionInputMessage"/>
<output message="tns:AddVDLDefinitionOutputMessage"/>
</operation>
<operation name="removeVDLDefinition">
<input message="tns:RemoveVDLDefinitionInputMessage"/>
<output message="tns:RemoveVDLDefinitionOutputMessage"/>
</operation>
</portType>
</definitions>
</WSDL>
</WSRFEntry>
</WSRFService>
<OtherFiles/>
<OtherProperties/>
</Package>
<Package>
<PackageName>DefinitionRepository_stubs</PackageName>
<PackageType>Library</PackageType>
<Version>1.0</Version>
<DLMandatory value="0"/>
<VOMandatory value="0"/>
<DHNMandatory value="0"/>
<DisposelnterfaceSupport value="0"/>
<MultiVersionSupport value="0"/>
<VOSharingSupport value="1"/>
<ManifestFile/>
<InstallScripts/>
<UninstallScripts/>
<Dependencies/>
<ConfigurationFiles/>
<Library>
<Type>stub</Type>
<IsStubOf>
<PackageName>DefinitionRepository</PackageName>
<Service>
<Class> VDLGeneratorService </Class>
<Name> DefinitionRepository </Name>
</Service>
</IsStubOf>
<Parameters/>
<LibraryFile>org_diligentproject_vdlgeneratorservice_definitionrepository_stubs.jar</LibraryFile>
</Library>
<OtherFiles/>
<OtherProperties/>
</Package>
</PackagesList>
</Profile>
</DILIGENTResource>
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Appendix B.  GLUE Schema 1.2 — XML Schema

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<l-- GLUE Schema 1.2 - mapping to XML Schema -->
<l-- Author: Sergio Andreozzi (sergio.andreozzi@cnaf.infn.it) -->
<l-- Institution: INFN - Italy -->

<l-- License: see LICENSE file for EGEE Middleware -->

<l-- Revision number: 1 date: 27 November 2005 -->

<xs:schema xmlIns="http://infnforge.cnaf.infn.it/glueinfomodel/Spec/V12/R1" xmlIns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://infnforge.cnaf.infn.it/glueinfomodel/Spec/V12/R1" elementFormDefault="qualified">
<l-- simple types definition -->
<xs:simpleType name="UniquelDType">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="LocallDType">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<xs:simpleType name="DirType">
<xs:restriction base="xs:string"/>
</xs:simpleType>
<I-- enumerations definition -->
<xs:simpleType name="ServiceStatusEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="OK"/>
<xs:enumeration value="Warning"/>
<xs:enumeration value="Critical"/>
<xs:enumeration value="Unknown"/>
<xs:enumeration value="Other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="JobStatusEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="Queued"/>
<xs:enumeration value="Running"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="CEStatusEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="Production"/>
<xs:enumeration value="Queueing"/>
<xs:enumeration value="Draining"/>
<xs:enumeration value="Closed"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="LRMSTypeEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="OpenPBS"/>
<xs:enumeration value="LSF"/>
<xs:enumeration value="Condor"/>
<xs:enumeration value="BQS"/>
<xs:enumeration value="CondorG"/>
<xs:enumeration value="FBSNG"/>
<xs:enumeration value="Torque"/>
<xs:enumeration value="PBSPro"/>
<xs:enumeration value="SGE"/>
<xs:enumeration value="NQE"/>
<xs:enumeration value="fork"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="LRMSTypeOpenEnum">
<xs:union memberTypes="LRMSTypeEnum xs:string"/>
</xs:simpleType>
<xs:simpleType name="ServiceTypeEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="org.glite.wms"/>
<xs:enumeration value="org.glite.rgma.LatestProducer"/>

DL Creation & Management services detailed design report Page 227 of 244



Information Society
Technologies

<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.
<xs:enumeration value="org.glite.

€)oiticent

A Digital Library Infrastructure
on Grid ENabled Technology

rgma.StreamProducer"/>
rgma.DBProducer"/>
rgma.CanonicalProducer"/>
rgma.Archiver"/>
rgma.Consumer"/>
rgma.Registry"/>
rgma.Schema"/>
rgma.Browser"/>
rgma.PrimaryProducer"/>
rgma.SecondaryProducer"/>
rgma.OnDemandProducer"/>

<xs:enumeration value="org.glite.voms"/>
<xs:enumeration value="org.glite.FiremanCatalog"/>
<xs:enumeration value="org.glite.SEIndex"/>
<xs:enumeration value="org.glite.Metadata"/>
<xs:enumeration value="org.glite.ChannelManagement"/>
<xs:enumeration value="org.glite.FileTransfer"/>
<xs:enumeration value="org.glite.FileTransferStats"/>
<xs:enumeration value="org.glite.ChannelAgent"/>
<xs:enumeration value="org.glite.KeyStore"/>
<xs:enumeration value="org.glite.FAS"/>
<xs:enumeration value="org.glite.glitelO0"/>
<xs:enumeration value="SRM"/>
<xs:enumeration value="gsiftp"/>
<xs:enumeration value="org.edg.local-replica-catalog"/>
<xs:enumeration value="org.edg.replica-metadata-catalog"/>
<xs:enumeration value="org.edg.SE"/>
<xs:enumeration value="it.infn.GridICE"/>
<xs:enumeration value="MyProxy"/>
<xs:enumeration value="GUMS"/>
<xs:enumeration value="GridCat"/>
<xs:enumeration value="edu.caltech.cacr.monalisa"/>
<xs:enumeration value="OpenSSH"/>
<xs:enumeration value="MDS-GIIS"/>
<xs:enumeration value="BDII"/>
<xs:enumeration value="RLS"/>
<xs:enumeration value="data-location-interface"/>
<xs:enumeration value="pbs.torque.server"/>
<xs:enumeration value="pbs.torque.maui"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="ServiceTypeOpenEnum">
<xs:union memberTypes="ServiceTypeEnum xs:string"/>
</xs:simpleType>
<xs:simpleType name="SEAccessProtocolEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="gsiftp"/>
<xs:enumeration value="nfs"/>
<xs:enumeration value="afs"/>
<xs:enumeration value="rfio"/>
<xs:enumeration value="gsirfio"/>
<xs:enumeration value="dcap"/>
<xs:enumeration value="gsidcap"/>
<xs:enumeration value="root"/>
<xs:enumeration value="https"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="SEAccessProtocolOpenEnum">
<xs:union memberTypes="SEAccessProtocolEnum xs:string"/>
</xs:simpleType>
<xs:simpleType name="SEControlProtocolEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="SRM"/>
<xs:enumeration value="org.edg.SE"/>
<xs:enumeration value="classic"/>
<xs:enumeration value="other"/>
</xs:restriction>
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</xs:simpleType>
<xs:simpleType name="SEControlProtocolOpenEnum">
<xs:union memberTypes="SEControlProtocolEnum xs:string"/>
</xs:simpleType>
<xs:simpleType name="SEArchitectureEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="disk"/>
<xs:enumeration value="tape"/>
<xs:enumeration value="multidisk"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="SATypeEnum">
<xs:restriction base="xs:string">
<xs:enumeration value="volatile"/>
<xs:enumeration value="durable"/>
<xs:enumeration value="permanent"/>
<xs:enumeration value="other"/>
</xs:restriction>
</xs:simpleType>
<l--complex types definition -->
<xs:complexType name="ACLType">
<xs:sequence>
<xs:element name="Rule" type="xs:string" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="JobType">
<xs:sequence>
<xs:element name="GloballD" type="xs:string" minOccurs="0"/>
<xs:element name="LocalOwner" type="xs:string" minOccurs="0"/>
<xs:element name="GlobalOwner" type="xs:string" minOccurs="0"/>
<xs:element name="Status" type="JobStatusEnum" minOccurs="0"/>
<xs:element name="SchedulerSpecific" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
<xs:complexType name="SEAccessProtocolType">
<xs:sequence>
<xs:element name="Endpoint" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Type" type="SEAccessProtocolOpenEnum" minOccurs="0"/>
<xs:element name="Version" type="xs:string" minOccurs="0"/>
<xs:element name="Capability" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
<xs:complexType name="SEControlProtocolType">
<xs:sequence>
<xs:element name="Endpoint" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Type" type="SEControlProtocolOpenEnum" minOccurs="0"/>
<xs:element name="Version" type="xs:string" minOccurs="0"/>
<xs:element name="Capability" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
<xs:complexType name="OperatingSystemType">
<xs:attribute name="Name" type="xs:string"/>
<xs:attribute name="Release" type="xs:string"/>
<xs:attribute name="Version" type="xs:string"/>
</xs:complexType>
<xs:complexType name="ProcessorType">
<xs:attribute name="Vendor" type="xs:string"/>
<xs:attribute name="Model" type="xs:string"/>
<xs:attribute name="ClockSpeed" type="xs:integer"/>
<xs:attribute name="InstructionSet" type="xs:string"/>
<xs:attribute name="OtherDescription" type="xs:string"/>
</xs:complexType>
<xs:complexType name="ProcessorFullType">
<xs:complexContent>
<xs:extension base="ProcessorType">
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<xs:attribute name="CachelL1" type="xs:integer"/>
<xs:attribute name="CacheL1l" type="xs:integer"/>
<xs:attribute name="CacheL1D" type="xs:integer"/>
<xs:attribute name="CachelL2" type="xs:integer"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="LoadType">
<xs:attribute name="Last1Min" type="xs:integer"/>
<xs:attribute name="Last5Min" type="xs:integer"/>
<xs:attribute name="Last15Min" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="HostArchitectureType">
<xs:attribute name="PlatformType" type="xs:string"/>
<xs:attribute name="SMPSize" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="HostArchitectureFullType">
<xs:complexContent>
<xs:extension base="HostArchitectureType">
<xs:attribute name="SMTSize" type="xs:integer"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="MainMemoryType">
<xs:attribute name="RAMSize" type="xs:integer"/>
<xs:attribute name="VirtualSize" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="MainMemoryFullType">
<xs:complexContent>
<xs:extension base="MainMemoryType">
<xs:attribute name="RAMAvailable" type="xs:integer"/>
<xs:attribute name="VirtualAvailable" type="xs:integer"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="NetworkAdapterType">
<xs:attribute name="InboundIP" type="xs:boolean"/>
<xs:attribute name="OutboundIP" type="xs:boolean"/>
</xs:complexType>
<xs:complexType name="NetworkAdapterFullType">
<xs:complexContent>
<xs:extension base="NetworkAdapterType">
<xs:attribute name="Name" type="xs:string"/>
<xs:attribute name="IPAddress" type="xs:string"/>
<xs:attribute name="MTU" type="xs:integer"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="BenchmarkType">
<xs:attribute name="SI00" type="xs:integer"/>
<xs:attribute name="SF00" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="RunTimeEnvType">
<xs:sequence>
<xs:element name="Variable" type="xs:string" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="FileSystemType">
<xs:attribute name="Name" type="xs:string"/>
<xs:attribute name="Root" type="xs:string"/>
<xs:attribute name="Size" type="xs:integer"/>
<xs:attribute name="AvailableSpace" type="xs:integer"/>
<xs:attribute name="ReadOnly" type="xs:boolean"/>
<xs:attribute name="Type" type="xs:string"/>
</xs:complexType>
<xs:complexType name="StorageDeviceType">
<xs:attribute name="Name" type="xs:string"/>
<xs:attribute name="Type" type="xs:string"/>
<xs:attribute name="TransferRate" type="xs:integer"/>
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<xs:attribute name="Size" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="StoragePartitionType">
<xs:attribute name="Name" type="xs:string"/>
<xs:attribute name="Size" type="xs:string"/>
<xs:attribute name="RateRate" type="xs:integer"/>
<xs:attribute name="WriteRate" type="xs:integer"/>
</xs:complexType>
<xs:complexType name="CEVOViewType">
<xs:sequence>
<xs:element name="ACL" type="ACLType" minOccurs="0"/>
<xs:element name="RunningJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="WaitingJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="TotalJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="FreeJobSlots" type="xs:integer" minOccurs="0"/>
<xs:element name="EstimatedResponseTime" type="xs:integer" minOccurs="0"/>
<xs:element name="WorstResponseTime" type="xs:integer" minOccurs="0"/>
<xs:element name="DefaultSE" type="xs:string" minOccurs="0"/>
<xs:element name="ApplicationDir" type="xs:string" minOccurs="0"/>
<xs:element name="DataDir" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
<xs:complexType name="ComputingElementType">
<xs:sequence>
<xs:element name="InformationServiceURL" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="LRMSType" type="LRMSTypeOpenEnum" minOccurs="0"/>
<xs:element name="LRMSVersion" type="xs:string" minOccurs="0"/>
<xs:element name="GRAMVersion" type="xs:string" minOccurs="0"/>
<xs:element name="HostName" type="xs:string" minOccurs="0"/>
<xs:element name="GateKeeperPort" type="xs:integer" minOccurs="0"/>
<xs:element name="JobManager" type="xs:string" minOccurs="0"/>
<xs:element name="ContactString" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="ApplicationDir" type="DirType" minOccurs="0"/>
<xs:element name="DataDir" type="DirType" minOccurs="0"/>
<xs:element name="DefaultSE" type="xs:string" minOccurs="0"/>
<xs:element name="Status" type="CEStatusEnum" minOccurs="0"/>
<xs:element name="RunningJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="WaitingJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="TotalJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="EstimatedResponseTime" type="xs:integer" minOccurs="0"/>
<xs:element name="WorstResponseTime" type="xs:integer" minOccurs="0"/>
<xs:element name="FreeJobSlots" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxWallClockTime" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxCPUTime" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxTotalJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxRunningJobs" type="xs:integer" minOccurs="0"/>
<xs:element name="Priority" type="xs:integer" minOccurs="0"/>
<xs:element name="AssignedJobSlots" type="xs:integer" minOccurs="0"/>
<xs:element name="ACL" type="ACLType" minOccurs="0"/>
<xs:element name="Job" type="JobType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="VOView" type="CEVOViewType" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
<xs:complexType name="SubClusterType">
<xs:sequence>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="PhysicalCPUs" type="xs:integer" minOccurs="0"/>
<xs:element name="LogicalCPUs" type="xs:integer" minOccurs="0"/>
<xs:element name="TmpDir" type="DirType" minOccurs="0"/>
<xs:element name="WNTmpDir" type="DirType" minOccurs="0"/>
<xs:element name="OperatingSystem" type="OperatingSystemType" minOccurs="0"/>
<xs:element name="Processor" type="ProcessorType" minOccurs="0"/>
<xs:element name="NetworkAdapter" type="NetworkAdapterType" minOccurs="0"/>
<xs:element name="MainMemory" type="MainMemoryType" minOccurs="0"/>
<xs:element name="Architecture" type="HostArchitectureType" minOccurs="0"/>
<xs:element name="Benchmark" type="BenchmarkType" minOccurs="0"/>
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<xs:element name="Location" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="Version" type="xs:string" minOccurs="0"/>
<xs:element name="Path" type="xs:string" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="RunTimeEnv" type="RunTimeEnvType" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
<xs:complexType name="StorageAreaType">
<xs:sequence>
<xs:element name="Path" type="DirType" minOccurs="0"/>
<xs:element name="Type" type="SATypeEnum" minOccurs="0"/>
<xs:element name="Quota" type="xs:integer" minOccurs="0"/>
<xs:element name="MinFileSize" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxFileSize" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxData" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxNumFiles" type="xs:integer" minOccurs="0"/>
<xs:element name="MaxPinDuration" type="xs:integer" minOccurs="0"/>
<xs:element name="UsedSpace" type="xs:integer" minOccurs="0"/>
<xs:element name="AvailableSpace" type="xs:integer" minOccurs="0"/>
<xs:element name="ACL" type="ACLType" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="LocallD" type="LocallDType" use="required"/>
</xs:complexType>
<xs:complexType name="CESEBIindType">
<xs:attribute name="CEUniquelD" type="UniquelDType" use="required"/>
<xs:attribute name="SEUniquelD" type="UniquelDType" use="required"/>
<xs:attribute name="MountInfo" type="xs:string" use="optional"/>
<xs:attribute name="Weight" type="xs:integer" use="optional"/>
</xs:complexType>
<xs:complexType name="Service2ServiceType">
<xs:attribute name="ServicelUniquelD" type="UniquelDType" use="required"/>
<xs:attribute name="Service2UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
<l-- complex elements definition -->
<xs:element name="Site">
<xs:complexType>
<xs:sequence>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="Description" type="xs:string" minOccurs="0"/>
<xs:element name="UserSupportContact" type="xs:string" minOccurs="0"/>
<xs:element name="SysAdminContact" type="xs:string" minOccurs="0"/>
<xs:element name="SecurityContact" type="xs:string" minOccurs="0"/>
<xs:element name="Location" type="xs:string" minOccurs="0"/>
<xs:element name="Latitude" type="xs:double" minOccurs="0"/>
<xs:element name="Longitude" type="xs:double" minOccurs="0"/>
<xs:element name="Web" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Sponsor" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="OtherInfo" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="Cluster" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="StorageElement" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="Service" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="CESEBInd" type="CESEBIindType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Service2Service" type="Service2ServiceType" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element ref="Host" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Service">
<xs:complexType>
<xs:sequence>
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<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="Type" type="ServiceTypeOpenEnum" minOccurs="0"/>
<xs:element name="Version" type="xs:string" minOccurs="0"/>
<xs:element name="Endpoint" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Status" type="ServiceStatusEnum" minOccurs="0"/>
<xs:element name="StatusInfo" type="xs:string" minOccurs="0"/>
<xs:element name="WSDL" type="xs:anyURI" minOccurs="0"/>
<xs:element name="Semantics" type="xs:anyURI" minOccurs="0"/>
<xs:element name="StartTime" type="xs:dateTime" minOccurs="0"/>
<xs:element name="Owner" type="xs:string" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Data" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>
<xs:element name="Key" type="xs:string"/>
<xs:element name="Value" type="xs:string"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Cluster">
<xs:complexType>
<xs:sequence>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="TmpDir" type="DirType" minOccurs="0"/>
<xs:element name="WNTmpDir" type="DirType" minOccurs="0"/>
<xs:element name="ComputingElement" type="ComputingElementType" maxOccurs="unbounded"/>
<xs:element name="SubCluster" type="SubClusterType" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="StorageElement">
<xs:complexType>
<xs:sequence>
<xs:element name="InformationServiceURL" type="xs:anyURI" minOccurs="0"/>
<xs:element name="SizeTotal" type="xs:integer" minOccurs="0"/>
<xs:element name="SizeFree" type="xs:integer" minOccurs="0"/>
<xs:element name="Architecture" type="SEArchitectureEnum" minOccurs="0"/>
<xs:element name="StorageArea" type="StorageAreaType" maxOccurs="unbounded"/>
<xs:element name="AccessProtocol" type="SEAccessProtocolType" maxOccurs="unbounded"/>
<xs:element name="ControlProtocol" type="SEControlProtocolType" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="Host">
<xs:complexType>
<xs:sequence>
<xs:element name="Name" type="xs:string" minOccurs="0"/>
<xs:element name="UpTime" type="xs:integer" minOccurs="0"/>
<xs:element name="Architecture" type="HostArchitectureFullType" minOccurs="0"/>
<xs:element name="MainMemory" type="MainMemoryFullType" minOccurs="0"/>
<xs:element name="OperatingSystem" type="OperatingSystemType" minOccurs="0"/>
<xs:element name="Processor" type="ProcessorFullType" minOccurs="0"/>
<xs:element name="Load" type="LoadType" minOccurs="0"/>
<xs:element name="NetworkAdapter" type="NetworkAdapterFullType" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name="Benchmark" type="BenchmarkType" minOccurs="0"/>
<xs:element name="RunTimeEnv" type="RunTimeEnvType" minOccurs="0"/>
<xs:element name="StorageDevice" type="StorageDeviceType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="StoragePartition" type="StoragePartitionType" minOccurs="0"
maxOccurs="unbounded"/>
<xs:element name="LocalFileSystem" type="FileSystemType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="RemoteFileSystem" type="FileSystemType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="StorageDevice2StoragePartition" minOccurs="0" maxOccurs="unbounded">
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<xs:complexType>
<xs:attribute name="StorageDeviceName" type="xs:string" use="required"/>
<xs:attribute name="StoragePartitionName" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="StoragePartition2FileSystem" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="StoragePartitionName" type="xs:string" use="required"/>
<xs:attribute name="FileSystemName" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="UniquelD" type="UniquelDType" use="required"/>
</xs:complexType>
<xs:key name="StorageDeviceNameKey">
<l-- the storage device name is unique within an host -->
<xs:selector xpath=".//StorageDevice"/>
<xs:field xpath="@Name"/>
</xs:key>
<xs:key name="StoragePartitionNameKey">
<l-- the storage partition name is unique within an host -->
<xs:selector xpath=".//StoragePartition"/>
<xs:field xpath="@Name"/>
</xs:key>
<xs:key name="FileSystemNameKey">
<l-- the file system name is unique within an host -->
<xs:selector xpath="./LocalFileSystem | .//RemoteFileSystem"/>
<xs:field xpath="@Name"/>
</xs:key>
<xs:key name="NetworkAdapterNameKey">
<l-- the file system name is unique within an host -->
<xs:selector xpath=".//NetworkAdapter"/>
<xs:field xpath="@Name"/>
</xs:key>
<xs:keyref name="StoragePartition2FileSystemSP" refer="StoragePartitionNameKey">
<xs:selector xpath=".//StoragePartition2FileSystem"/>
<xs:field xpath="@ StoragePartitionName"/>
</xs:keyref>
<xs:keyref name="StoragePartition2FileSystemFS" refer="FileSystemNameKey">
<xs:selector xpath=".//StoragePartition2FileSystem"/>
<xs:field xpath="@FileSystemName"/>
</xs:keyref>
<xs:keyref name="StorageDevice2StoragePartitionSD" refer="StorageDeviceNameKey">
<xs:selector xpath=".//StorageDevice2StoragePartition"/>
<xs:field xpath="@ StorageDeviceName"/>
</xs:keyref>
<xs:keyref name="StorageDevice2StoragePartitionSP" refer="StoragePartitionNameKey">
<xs:selector xpath=".//StorageDevice2StoragePartition"/>
<xs:field xpath="@ StoragePartitionName"/>
</xs:keyref>
</xs:element>
<I/xs:schema>
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Appendix C.  Configuration files

C.1. DISQueries file. XQuery template used by DIS-HLS-Client Library

<?xml version="1.0"?>
<DIS-QUERIES>

<I-- PARAMETERS in PARAMETRIC QUERIES ARE SPECIFIED WITH the following syntax *param name* -->
<l-- QUERIES ON Profiles -->

<QUERY>
<I-- retrieve all resource profiles -->
<ID>getAllProfileEntries</ID>
<VALUE>for $profile in collection("/db/Profiles")//Document/Data/child::*[local-name()="Profile’/DILIGENTResource/Profile
return $profile</VALUE>
</IQUERY>

<QUERY>
<I-- retrieve all resource profiles identifiers -->
<ID>getAllProfilelDs</ID>
<VALUE>for $profilelD in collection("/db/Profiles")//Document/Data/child::*[local-
name()="Profile’)/DILIGENTResource/UniquelD return $profileID</VALUE>
</QUERY>

<QUERY>
<I-- retrieve all the published service profiles -->
<ID>getAllProfileService</ID>
<VALUE>for $serviceProfile in collection("/db/Profiles/Service")//Document/Data/child::*[local-
name()="Profile’]/DILIGENTResource where $serviceProfile/ResourceType/text() eq 'Service' return $serviceProfile</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published compound service profiles -->
<ID>getAllProfileCS</ID>
<VALUE>for $CSProfile in collection("/db/Profiles/CS")//Document/Data/child::*[local-name()="Profile’}/DILIGENTResource
where $CSProfile/ResourceType/text() eq 'CS' return $CSProfile</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published External Running Instances profiles -->
<ID>getAllProfileCSInstance</ID>
<VALUE>for $CSlInstanceProfile in collection("/db/Profiles/CSInstance")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $CSInstanceProfile/ResourceType/text() eq 'CSInstance’ return
$CSlnstanceProfile</VALUE>
</IQUERY>

<QUERY>
<I-- retrieve all the published collection profiles -->
<ID>getAllProfileCollection</ID>
<VALUE>for $collectionProfile in collection("/db/Profiles/Collection”)//Document/Data/child::*[local-
name()="Profile’]/DILIGENTResource where $collectionProfile/ResourceType/text() eq 'Collection’ return
$collectionProfile</VALUE>
</IQUERY>

<QUERY>
<I-- retrieve all the published running instance profiles -->
<ID>getAllProfileRunninginstance</ID>
<VALUE>for $riProfile in collection("/db/Profiles/Runninglnstance")//Document/Data/child::*[local-
name()="Profile’]/DILIGENTResource where $riProfile/ResourceType/text() eq 'Runninglnstance' return $riProfile</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published DHN profiles -->
<ID>getAllProfileDHN</ID>
<VALUE>for $dhnProfile in collection("/db/Profiles/DHN")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $dhnProfile/ResourceType/text() eq 'DHN' return $dhnProfile</VALUE>
</QUERY>
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<QUERY>

<!-- retrieve all the published gLite profiles -->
<ID>getAllProfilegLiteResource</ID>
<VALUE>for $gLiteResourceProfile in collection("/db/Profiles/gLiteResource")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $gLiteResourceProfile/ResourceType/text() eq 'gLiteResource’ return
$gLiteResourceProfile</VALUE>
</QUERY>

<QUERY>
<!-- retrieve all the published External Running Instances profiles -->
<ID>getAllProfileExternalRunninglnstance</ID>
<VALUE>for $eRlIProfile in collection("/db/Profiles/ExternalRunninglnstance")//Document/Data/child::*[local-
name()='Profile’[/DILIGENTResource where $eRIProfile/ResourceType/text() eq 'ExternalRunninglnstance’ return
$eRIProfile</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published service Identifiers -->
<ID>getAllProfileServicelDs</ID>
<VALUE>for $serviceProfile in collection("/db/Profiles/Service")//Document/Data/child::*[local-
name()='Profile’]/DILIGENTResource where $serviceProfile/ResourceType/text() eq 'Service' return
$serviceProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<!-- retrieve all the published compound service Identifiers -->
<ID>getAllProfileCSIDs</ID>
<VALUE>for $CSProfile in collection("/db/Profiles/CS")//Document/Data/child::*[local-name()="Profile'}/DILIGENTResource
where $CSProfile/ResourceType/text() eq 'CS' return $CSProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published External Running Instances Identifiers -->
<ID>getAllProfileCSInstancelDs</ID>
<VALUE>for $CSlnstanceProfile in collection("/db/Profiles/CSInstance")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $CSInstanceProfile/ResourceType/text() eq ‘CSInstance’ return
$CSinstanceProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published collection Identifiers -->
<ID>getAllProfileCollection|Ds</ID>
<VALUE>for $collectionProfile in collection("/db/Profiles/Collection")//Document/Data/child::*[local-
name()='Profile’]/DILIGENTResource where $collectionProfile/ResourceType/text() eq 'Collection’ return
$collectionProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published running instance Identifiers -->
<ID>getAllProfileRunningInstancelDs</ID>
<VALUE>for $riProfile in collection("/db/Profiles/Runninginstance")//Document/Data/child::*[local-
name()="Profile’]/DILIGENTResource where $riProfile/ResourceType/text() eq 'Runninglnstance’ return
$riProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<!-- retrieve all the published DHN Identifiers -->
<ID>getAllProfileDHNIDs</ID>
<VALUE>for $dhnProfile in collection("/db/Profiles/DHN")//Document/Data/child::*[local-
name()='Profile’[/DILIGENTResource where $dhnProfile/ResourceType/text() eq 'DHN' return $dhnProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- retrieve all the published gLite Identifiers -->
<ID>getAllProfilegLiteResourcelDs</ID>
<VALUE>for $gLiteResourceProfile in collection("/db/Profiles/gLiteResource")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $gLiteResourceProfile/ResourceType/text() eq 'gLiteResource’ return
$gLiteResourceProfile/UniquelD</VALUE>
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</QUERY>
<QUERY>

<l-- retrieve all the published External Running Instances Identifiers -->
<ID>getAllProfileExternalRunninglnstancelDs</ID>
<VALUE>for $eRlIProfile in collection("/db/Profiles/ExternalRunninglnstance")//Document/Data/child::*[local-
name()='Profile[/DILIGENTResource where $eRIProfile/ResourceType/text() eq 'ExternalRunninglnstance’ return
$eRIProfile/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- retrieve the Resource via the specified ID *ID* -->
<ID>getProfileFromID</ID>
<VALUE>for $DILIGENTResource in collection("/db/Profiles")//Document/Data/child::*[local-
name()='Profile’]/DILIGENTResource where $DILIGENTResource/UniquelD/text() eq *ID*' return
$DILIGENTResource/Profile</VALUE>
</QUERY>

<QUERY>
<l-- retrieve the Resource via the specified ID *ID* -->
<ID>getResourceTypeFromID</ID>
<VALUE>for $DILIGENTResource in collection("/db/Profiles")//Document/Data/child::*{local-
name()="Profile’]/DILIGENTResource where $DILIGENTResource/UniquelD/text() eq *ID*' return
$DILIGENTResource/ResourceType</VALUE>
</QUERY>

<QUERY>
<l-- retrieve the Resource via the specified ID *ID* -->
<ID>getAuthPoliciesFromID</ID>
<VALUE>for $DILIGENTResource in collection("/db/Profiles")//Document/Data/child::*[local-
name()='Profile’[/DILIGENTResource where $DILIGENTResource/UniquelD/text() eq *ID*' return
$DILIGENTResource/AuthorizationPolicies</VALUE>
</QUERY>

<QUERY>
<l-- executes the *XPATH* over the Profile section -->
<ID>wrappedQueryProfiles</ID>
<VALUE>for $doc in collection("/db/Profiles")//Document/Data/child::*[local-name()='Profile’]/DILIGENTResource where
$doc/child::*[local-name()="ProfileT*XPATH* return $doc</VALUE>
</QUERY>

<QUERY>
<l-- executes the *XPATH* over the Profile section of the *TYPE* resource -->
<ID>wrappedQueryResourceTypeProfiles</ID>
<VALUE>for $doc in collection("/db/Profiles/*TYPE*")//Document/Data/child::*[local-name()="Profile’)/DILIGENTResource
where $doc/child::*[local-name()="ProfileT*XPATH* return $doc</VALUE>
</QUERY>

<QUERY>
<l-- executes the *XPATH* over the Profile section of the *TYPE* resource -->
<ID>queryProfilesForID</ID>
<VALUE>for $doc in collection("/db/Profiles")//Document/Data/child::*[local-name()='Profile’]/DILIGENTResource where
$doc/Profile*XPATH* return $doc/UniquelD</VALUE>
</QUERY>

<QUERY>
<l-- executes the *XPATH* over Data section of the Profiles -->
<ID>queryRegistryDIS</ID>
<VALUE>for $doc in collection("/db/Profiles")//Document/Data/child::*[local-name()='Profile’]/DILIGENTResource/Profile
where $doc*XPATH* return $doc</VALUE>
</QUERY>

<QUERY>
<l-- returns the Endpoint of the RI Profiles having ServiceName = *NAME?*, ServiceClass = *CLASS*, and EntryName =
*ENTRYNAME* -->
<ID>getEPRsRIFromClassAndName</ID>
<VALUE>for $riProfile in collection("/db/Profiles/Runninglnstance")//Document/Data/child::*[local-
name()='Profile’[/DILIGENTResource/Profile where $riProfile/ServiceName/text() eq *NAME*" and $riProfile/ServiceClass/text()
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<QUERY>
<l-- returns the Endpoint of the RI Profiles having ServiceName = *NAME?*, ServiceClass = *CLASS*, and EntryName =
*ENTRYNAME* -->
<ID>getRISpecificData</ID>
<l--  <VALUE>for $riProfile in collection("/db/Profiles/Runninginstance")//Document/Data/child::*[local-
name()="Profile’]/DILIGENTResource/Profile where $riProfile/ServiceName/text() eq *NAME*" and $riProfile/ServiceClass/text()
eq *CLASS* and $riProfile/AccessPoint/Runninginstancelnterfaces/Endpoint[@EntryName="*ENTRYNAME*"] return
$riProfile/SpecificData</VALUE> -->
<VALUE>for $riProfile in collection("/db/Profiles/Runninglnstance")//Document/Data/child::*[local-
name()="Profile’//DILIGENTResource/Profile[AccessPoint/Runninginstancelnterfaces/Endpoint{@EntryName="*ENTRYNAME*
"]] where $riProfile/ServiceName/text() eq *NAME*" and $riProfile/ServiceClass/text() eq *CLASS* return
$riProfile/SpecificData</VALUE>
</QUERY>

<QUERY>
<l-- returns the required Elements in a profile with given ID and namespace-->
<ID>getElementsFromIDProfile</ID>

<VALUE>for $profile in collection("/db/Profiles")//Document where $profile/ID/text() eq *ID*' return
$profile/Data/child::*[local-name()="Profile’/DILIGENTResource/Profile/.//*[local-name()=*ELEMENTNAME*][namespace-
uri()=""ELEMENTNAMESPACE*]</VALUE>
</QUERY>

<l-- QUERIES ON Properties -->

<QUERY>
<l-- retrieves all the published WS-ResourceProperties matching the *XPATH* -->
<ID>getPropertiesByXPath</ID>

<VALUE>for $doc in collection("/db/Properties")//Document/Data where $doc*XPATH* return $doc</VALUE>
</QUERY>

<QUERY>
<l-- retrieves all the published WS-ResourceProperties -->
<ID>getAllPublishedEntries</ID>
<l--<VALUE>for $doc in collection("/db/Properties")//Document/Source return $doc</VALUE>-->
<VALUE>for $doc in collection("/db/Properties")//Document/Data return $doc</VALUE>
</QUERY>

<QUERY>
<l-- retrieves all the published WS-ResourceProperties -->
<l-- the *KEY* part is appropriately managed by the java code -->
<ID>getResourceEntries</ID>

<VALUE>for $doc in collection("/db/Properties")//Document[Source="*ADDR*'|*KEY*/Data return $doc</VALUE>
</QUERY>

<QUERY>
<l-- retrieves all the published WS-ResourceProperties + metadata Information -->
<ID>getAllPublishedPropertiesEntries</ID>
<VALUE>for $doc in collection("/db/Properties")//Document return $doc</VALUE>
</QUERY>

<QUERY>
<l-- retrieves all EPR that exported the specified WS-Properties -->
<ID>getEPRFromPropertiesName</ID>

<VALUE>for $doc in collection("/db/Properties")//Document where $doc/Data/child::*[local-name()=*NAME*] return
$doc</VALUE>
</QUERY>

<QUERY>
<l-- retrieves all EPR that exported the specified WS-Properties -->
<ID>getEPRFromPropertiesValue</ID>

<VALUE>for $doc in collection("/db/Properties")//Document where $doc/Data/child::*[local-name()=*NAME*]/text() eq
*VALUE* return $doc</VALUE>
</QUERY>

DL Creation & Management services detailed design report Page 238 of 244



Diligent

Information Society A Dgital Library Infrastructure
Technologies on Grid ENabled Technology

<QUERY>

<I-- retrieves all EPR that exported the specified WS-Properties -->
<ID>getIDandTimeFromPropertiesName</ID>

<VALUE>for $doc in collection("/db/Properties”)//Document where $doc/Data/child::*[local-name()=*NAME*] return
<RESULT>{$doc/ID}{$doc/LastUpdateHuman}</RESULT></VALUE>
</QUERY>

<QUERY>
<I-- retrieves all EPR that exported the specified WS-Properties -->
<ID>getEPRFromPropertiesNameAndNamespace</ID>

<VALUE>for $doc in collection("/db/Properties")//Document where $doc/Data/child::*[local-name()=*NAME*][namespace-
uri()="*NameSpace*] return $doc</VALUE>
</QUERY>

<QUERY>
<I-- retrieves all EPR that exported the specified WS-Properties -->
<ID>getEPRFromPropertiesValueAndNamespace</ID>

<VALUE>for $doc in collection("/db/Properties")//Document where $doc/Data/child::*[local-name()=*NAME*][namespace-
uri()="*NameSpace*'/text() eq *VALUE* return $doc</VALUE>
</QUERY>

<QUERY>

<I-- retrieves all Runninglnstance ID given the DHN ID -->
<ID>getAlIRunninglnstancesOnDHN</ID>

<VALUE>for $doc in collection("/db/Profiles/Runninglnstance")//Document/Data/child::*[local-

name()='Profile’]/DILIGENTResource where $doc/child::*[local-name()='Profile’/DHN[@UniquelD="*VALUE*"] return
$doc/UniquelD</VALUE>

</QUERY>

</DIS-QUERIES>

C.2. DLMap file
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=l wersion="1.0" encoding="UTF &"r=
=DLM ap xmins wea=hitl Sechemas xmlsoap.og e 2004 05 addressing
wmlnstns="http:dfesese globus ong fnam espacesiexam plesicoreF adorySerdice"=
=Global=
=DLMame walue=""f=
=Cammunity value=""i=
=DLManager walue=""=
=DLDesigner value=""/=
=DLEtartTime value="xzd . date Time"f=
=DLTeminationTime value="x=d dateTime"/=
=DM apE xpireTime value="x=d date Time"f=
=/Elokbal=
=50k =
=Mame value=""=
=Infragructure valug=""r=
=[S bW
= &pplicationList=
=Funninglnstance=
=DiligentServicellame value=""\=
=l - retrieved from the DL Generatar list --=
=DiligentCom pone ntMam e value=""/=
=l retrieved from the YDL Generatar list --=
=Raole walue=""1=
=l — retrieved from the YDL Generatar list--=
=JoirtTim e value=""7=
=l - when the ingance joint the DL--=
=CreationTime value=""r=
=l - wihen the indance was created —=
=AccessPaoint=
=i rchitecturalP attern=F actory=rarchitecturs P atterns=
=EnpointReferences
=xzischema xmins xe="htt o MM aS org 2001 SAWL Schems'=
=xzlim port schemn aLocstion="http: heansnwd arg 2005 05 addressingias-addr xed =
=fxzischemas
=fEndpairtR eference=
=FactoryURI=htt p-Mocalhost: 805 0Merizerd ce sifad oo ue ryP arserF actoryService=JF actaryUR] =
=fcoessPoint=
=Configurati on=
=P aram eter name="" value=""'=
=l —any deployment param eter (i.e. indexed metadat s for the indices) -=
=42 anfigurstian:=
=JRunninglngance=
=iapplicationList=
=DeployedP ack ages=
=P ackaie name="" DHRN=""1=
=DeplovedPackage ==
=Zecunty=  <rSecuritye
=DLM ap=
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Appendix D.  Broker & MatchMaker Request and Response
XML Schema

D.1. BMM_Request

<?xml version="1.0" encoding="is0-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xs:annotation>
<xs:documentation xml:lang="en">
XML Schema for Requests from Keeper to BMM
Version 0.01
Last modified: 2006-09-01
Official Location:
Contact: http://www.diligentproject.org
</xs:documentation>
</xs:annotation>

<xs:include schemalocation="ServiceClasses_list.xsd"/>
<I-- definition of types -->

<xs:simpleType name="OpType">
<xs:restriction base="xs:string">
<xs:enumeration value="eq"/>
<xs:enumeration value="ne"/>
<xs:enumeration value="gt"/>
<xs:enumeration value="ge"/>
<xs:enumeration value="[t"/>
<xs:enumeration value="le"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="type">
<xs:restriction base="xs:string">
<xs:enumeration value="CPUSpeed"/>
<xs:enumeration value="MemAmt"/>
<xs:enumeration value="new"/>
<xs:enumeration value="reuse"/>
<xs:enumeration value="reuselfAvailable"/>
</xs:restriction>
</xs:simpleType>

<l-- definition of complex elements -->

<xs:element name="other_req">
<xs:complexType>
<xs:annotation>TBD</xs:annotation>
</xs:complexType>
</xs:element>

<xs:element name="req">
<xs:complexType>
<xs:attribute ref="type" use="required">
<xs:attribute ref="OpType"/>
<xs:attribute name="value" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>

<xs:element name="pkg_req">
<xs:complexType>
<xs:seguence>
<xs:element ref="req" maxOccurs="unbounded"/>
</xs:sequence>
<xs:attribute name="triple_id" type="IDREF" use="required"/>
</xs:complexType>
</xs:element>
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<xs:element name="DL_Req">
<xs:complexType>
<xs:sequence>
<xs:element ref="pkg_req" minOccurs="0" maxOccurs="unbounded"/>
<xs:element ref="other_req" minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="triple">
<xs:complexType>
<xs:attribute name="id" type="ID" use"required"/> <!-- si pud anche pensare come integer -->
<xs:attribute name="service_name" type="xs:string" use="required"/>
<xs:attribute name="service_class" type="ServiceClassEnum" use="required"/>
<xs:attribute name="package" type="xs:string" use="required"/>
</xs:complexType>
</xs:element>

<xs:element name="packages">
<xs:complexType>
<xs:sequence>
<xs:element ref="triple" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>

<l-- root element -->

<xs:element name="request">
<xs:complexType>
<xs:sequence>
<xs:element ref="packages"/>
<xs:element ref="DL_Req" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

D.2. BM M_Response
<?xml version="1.0" encoding="is0-8859-1"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" elementFormDefault="qualified">
<xs:annotation>
<xs:documentation xml:lang="en">
XML Schema for Responses from BMM to Keeper
Version 0.01
Last modified: 2006-09-08
Official Location:
Contact: http://www.diligentproject.org
</xs:documentation>
</xs:annotation>

<xs:element name="response">
<xs:complexType>
<xs:sequence>
<xs:element name="match" maxOccurs="unbounded">
<xs:complexType>
<xs:attribute name="IDRequest" type="xs:string" use="required"/>
<xs:attribute name="package" type="xs:string" use="required"/>
<xs:attribute name="DHN" type="xs:string" use="required"/>
</xs:complexType>
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>
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