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1. Introduction

SMOA Natification is a reference implementation of a set of industry Web Service specifications (WS-Natifi-
cation OASIS standard) for message push/pull-style notification, using a topic-based publish/subscribe pattern.
It supports standard message exchanges to be implemented by any Web Service providers (including also ser-
vices within SMOA Service Bus), that wish to participate in notifications, standard message exchanges for a no-
tification-broker service provider (allowing publication of messages from entities that are not themselves service
providers), operational reguirements expected of service providers and requesters that participate in notifications,
and an XML model that describes topics (i.e., items of interest for subscriptions.).

1.1. Motivations

Reliable notification and messaging services are key components in service-oriented architectures (SOA) and
distributed computing. However, early Web Services, such as those for getting stock or whether daily reports,
were seemingly al remote procedure calls (RPC) oriented. In RPC systems, the receiver typically performs the
requested Web Service and sends aresponse back to the consumer over the same connection on which the request
arrived. Communication in this case is fully synchronous, and often also called a pull-style message exchange.
Today, many existing SOA environments are based on synchronous message exchange, but in the future we expect
more and more needs for asynchronous push Web Services. Moreover, existing approachesin arelatively smple
and often non standard based way provide notification capabilities for distributed Web Services. Available refer-
ence implementations of industry standards, e.g. defined by OA SIS standardization body, either implement only
partially notification standards or do not meet high performance requirements. Therefore, our main motivation
was to desigh and implement SMIOA Natification to offer more advanced push/pull (synchronous/asynchronous)
standard notification routines for SMOA Service Bus services as well as any third party Web Services.
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1.2. Purpose of the Document

Themaingoal of thisdocument isto defineaset of initial use cases, scenariosand specify softwarerequirementsfor
SVIOA Noatification, its programming application interface, functional units and the integration with both internal
and external modules.

Thedocument isaimed at software architectsand programmerswho will be devel oping software components based
on this document. Many requirements and SMOA Natification concept itself might be interesting for developers
and end users of any Web Services.

This document assumes that the reader has at least a basic background in Web Service and SOA technologies.

1.3. Status

This document is updated periodically on no particular schedule.

Latest version: 1.2

2. Terminology and WS-Notification Concept

The aim of this section is to capture high-level functionality of SMOA Notification and/or interaction without
providing excessive implementation or technical details of the system.

2.1. WS-Notification Concept
2.1.1. WS-Notification Fundamentals

Notification-based pattern is commonly used for interaction between distributed objects. WS-Notification is a
family of related specifications that standardize notification concept and topic-based information distribution in
SOA and Web Service based systems. There are three normative OASIS specifications: WS-BaseNotification,
WS-BrokeredNotification and WS-Topics.

WS-BaseNatification
Standardizes the terminology, concepts, operations, WSDL and XML needed to express the basic roles in-
volved in Web services publish and subscribe for notification message exchange.

Specification URL:
http://docs.oasis-open.org/wsn/wsn-ws_base notification-1.3-spec-os.pdf

WS-BrokeredNotification
Describes specific objectives for expanded version of notification messages exchange with indirect Notifica-
tionBroker service.

Specification URL:
http://docs.oasis-open.org/wsn/wsn-ws_brokered notification-1.3-spec-os.pdf

WS-Topics
Defines mechanism to organize and categorize items of interest for subscriptions known as "topics'.

Specification URL:
http://docs.oasis-open.org/wsn/wsn-ws_topics-1.3-spec-os.pdf

The next subsections will present main notification concepts defined in mentioned specifications.

2.1.2. WS-BaseNotification

The WS-BaseNotification document is abasic reference on which all the other specificationsin the standard WS-
Notification family depend. In fact, it defines precisely two important notification roles/actors called respectively
NotificationProducer and NotificationConsumer. An example system architecture based on WS-BaseNotification
is presented below.



http://docs.oasis-open.org/wsn/wsn-ws_base_notification-1.3-spec-pr-0.2.pdf
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Figure 1. Web Services BaseNotification entities
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The basic terminology related to the WS-BaseNotification is following:

Situation
Some occurrence known by a NotificationProducer. A Situation is areason of dispatching a Notification.

Notification
An artifact of a Situation containing information about that Situation. A Notification isrepresented asan XML
element and dispatched by a NotificationProducer.

Subscription
Represents relations between a NotificationProducer and a NotificationConsumer. A Subscription is created
by a Subscriber and is consisted with filtering parameters such as a Topic, policies or context information.

Subscriber
An unit that creates Subscriptions. It sends the SubscribeRequest message to a NotificationProducer service.

NotificationProducer
Produces Notifications. In other words NotificationProducer detects Situation(s) and translates it to Notifi-
cation message(s). It is also a Web Service responsible for creating Subscriptions by the SubscribeRequest

message.

NotificationConsumer
An endpoint designated to receive Notifications produced by a NotificationProducer as aresult of a Subscrip-
tion.

PullPoint
The purpose of PullPoints is enabling pull-style notifications. In general, Pull Points accumul ate notifications
and offer an interface for retrieving these notifications by remote consumers. Since a PullPoint implements a
NotificationConsumer interface it can be selected in a Subscription as areceiver of notifications.

CurrentM essages
CurrentMessagesisabuffer that keepsthe latest messages produced on each topic. A new notification replaces
the previous related to the same topic and currently buffered in CurrentM essages.

2.1.3. WS-BrokeredNotification

In anutshell, the WS-BrokeredNotification specification is an extension of described above the WS-BaseNotifi-
cation concept. However, it introduces a new important notification role called NotificationBroker and defines
more advanced notification scenarios. The figure bel ow shows an example scenario and notification message flow
where NotificationBroker is present.
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Figure 2. Web Services BrokeredNoatification entities- SMOA Notification entities
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Note, that there are someimportant enlargements and modificationsin the WS-BrokeredNotificatison terminol ogy.
Below the most relevant definitions are presented.

Situation
Some occurrence, known by a Publisher. A Situation is areason of dispatching a Notification.

Notification
An artifact of a Situation containing information about that Situation. A Notificationisrepresented asan XML
element, dispatched by a Publisher and redistributed by a NotificationBroker.

Publisher
An unit that creates Notification(s) - detects Situation(s) and translates it to Notification message(s). It doesn't
have to be aWeb Service.

Subscription
Represents relations between a Publisher and a NotificationConsumer. A Subscription is created by a Sub-
scriber and is consisted with filtering parameters such as a Topic, policies or a context information.

Subscriber
Anunit that creates Subscriptions. It sendsthe SubscribeRequest message to a SubscriptionM anager interface.

NotificationBroker
An intermediary Web service that decouples Publishers and NotificationConsumers. It redistributes Notifica-
tions received from Publishersto NotificationConsumers on the basis of Subscriptions parameters.

NotificationConsumer
An endpoint designated to receive Notifications produced by a Publisher as a result of a Subscription and
later redistributed by a NotificationBroker.

PullPoint
The purpose of PullPointsis enabling pull-style notifications. In general, Pull Points accumul ate notifications
and offer an interface for retrieving these notifications by remote consumers. Since a PullPoint implements a
NotificationConsumer interface it can be selected in a Subscription as areceiver of notifications.

CurrentM essages
CurrentMessagesisabuffer that keepsthelatest messages published on each topic. A new notification replaces
the previous related to the same topic and currently buffered in CurrentM essages.

The main difference between WS-Base and WS-Brokered Notification specifications is that in the second case
NotificationProducers do not have to be implemented as a Web Services. Publishers do not have to implement
and be compliant with defined NotificationProducer interfaces. Finally, having aNotificationBroker asamediator
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between different actorsin anctification flow, NotificationConsumers are fully separated and do not have to know
details about NotificationProducers.

Depending on distributed system requirements and use cases various notification routines, objects, and roles are
usually involved. For instance, in the simplest case where an asynchronous communication isrequired, thereisno
need to use anotification mechanisms defined by WS-BrokeredNatification and basi ¢ notification routines defined
by WS-BaseNaotification are good enough to satisfy distributed system needs. The example scenarioispresented on
Figure 1. For more advanced notification scenarios in service oriented systems we recommend to use notification
capabilities defined in WS-BrokeredNotification. One of the main scenario defined by WS-BrokeredNotification
ispresented on Figure 2 .

2.1.4. WS-Topics

Thethird important notification specification document called WS-Topicsis strictly associated with WS-BaseNo-
tification and precisely defines a "topics’ mechanism. Important definitions used in the WS-Topics specification
are presented below:

Topic
A concept used to categorize Notificationsand their related Notification schemes. Topicsare used to determine
which subscribing NotificationConsumers should receive a specific Notification.

Topic Tree
A hierarchical group of Topics.

Topic Namespace
A forest of Topic Trees grouped into one namespace

TopicExpression
An expression that identifies Topics from a Topic Namespace

Dialect
Identifies the type of a grammar used in a TopicExpression. The specification defines four Dialects: Smple,
Concrete, Full and XPath.

Figure 3. Example Topic Namespace

TopicNamespace:
"http://fexampleTopicNamespace"
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B - - - - B ~ - »
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2.1.5. Base of SMOA Notification

SMOA Notification is a reference implementation of WS-BaseNotification, WS-BrokeredNotification and WS-
Topics OASIS industry standards. As a consistent and highly efficient notification system it supports advanced
brokered Web Service notification push/pull scenarios described in the Section 2.1.3. It has been designed to sat-
isfy notification requirements and demands of large scale Web Service based systems, SOA environments and it
acts as a core component in SMOA Service Bus. To meet security requirements, SMIOA Notification (or SMOA
Notification Provider) exposeswell defined Web Service and programming interfaces over SMOA security mech-




SMOA Notificationv. 1.2
Technical Guide and Manual

anisms for dynamic notification, subscription, registration, forwarding, etc. As it was explained in the previous
sectionsit can be used and integrated with various external third party Web Services playing roles of anotification
Publisher, Subscriber or Consumer.

A flexible plug-in architecture of SVIOA Notification enables using different communication protocols for mes-
sages transmission. Currently messages can be transported between SMIOA Notification and third party entities not
only through HTTP protocol, but also through XMPP. It is possible to variously mix channels of communication,
for example anatification sent by a Publisher being WS-Client asaHTTP message can be distributed over XMPP
to Jabber consumers.

Below we present a set of Web Service notification use cases demonstrating capabilities offered by SMOA Noti-
fication.

Figure 4. Notification with multiple Publishersand multiple NotificationConsumers
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The diagram 4 shows one of the basic notification flows supported by SMIOA Noatification. Depending on records,
Notifications produced by a Publisher and received by the SMOA Natification may or may not be dispatched
to concrete NotificationConsumer. Note, that Subscriptions represent rel ationships between Topics and Natifica
tionConsumers in this scenario. Before any Notification is delivered to a NotificationConsumer, a Subscriber has
to send first a SubscribeRequest message to SMOA Noatification in which all parameters of a Subscription are
specified. Main parameters of a SubscribeRequest message are ConsumerReference and TopicExpression defined
according to the specific Diaect type. On the other hand, before a Publisher starts sending Notifications it may
be obligated to register himself in SVIOA Notification. The diagram below shows a sequence of eventsin order to
initialize an asynchronous process of notifications between a Publisher and a NotificationConsumer.

Figure 5. M essage flows: creating a Subscription, notifying NotificationConsumers

Subscriber
\.__________/
£
(L)
__% IS
9 NotificationConsumer
; . . 1)
- “._ RegisterF ity
Ho'
Publisher /@7
L Notify @ SMOA Notification
—H
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Subscriptions: ‘

1. A Subscriber sends the SubscribeRequest message with a NotificationConsumer location and TopicExpression
parameters to SVIOA Notification.
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2. SMOA Notification prepares appropriate records for a Subscription.
3. A Publisher register himself in SMIOA Noatification by sending the RegisterPublisher message.
4. A registered Publisher sends the Notify message on a specified Topic to a SMOA Notification service.

5. SMOA Noatification checks if there are NotificationConsumers subscribed on a specified Topic. If so, SMOA
Notification sends asynchronous Notifications to these NotifcationConsumers.

2.2. UML-style Diagrams

The document uses UML-style use-case diagrams to illustrate high-level use cases. The following list is probably
sufficient for this version of the document:

« Stick figures represents actors or roles in a scenario. These can be human beings or software systems.
* Ellipses represent use cases, i.e. actions or units of functionality in a system.

* Linesbetween actors and use casesindicate a participation of the actor in the use case. At thislevel, no direction
or payload of dataflow is expressed by the lines between actors and use cases.

The document uses UML-style sequence diagrams to illustrate detailed use case scenarios and later in the next
sections. Meanings of graphicsin these diagrams are as follows:

» Boxes at the top of the diagram represent an actor in the scenario.

» Arrows with a solid head represent a message sent from one actor to another. The arrow points from sender
to receiver.

» Arrows with aline head represent the return value of a message. The arrow points from the receiver of the
earlier message to the sender.

* A dotted line running down the diagram from a box indicates that arrows whose endpoints (tail or head) ison
the line apply to that actor.

* Intersections between arrows and dotted lines are meaningless.

» Vertical layout represents time. Messages (arrows) farther down on the page happen after messages higher on
the page.

» Horizontal layout has no formal meaning. Since right-pointing arrows look better, actors that initiate a scenario
tend to appear leftward of actors they send messages to.

Sequence diagrams are used in this document for more concrete design, and that actors and messages are often
objectsand object methods. They provide valuefor thisdocument in that they give aclearly ordered message layout
and connections among functional units. The actors and messages in the sequence diagrams are more properly
rolesin a scenario and actions associated with that scenario.

2.2.1. '"Main Use Cases

Figure 6. Use case diagram for a Publisher
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Figure 7. Use case diagram for a Subscriber
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Figure 8. Use case diagram for a NotificationConsumer
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Figure 10. Use case diagram for a SMOA Notification Administrator
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2.2.2. Main Sequence Diagrams

Figure 11. General sequence diagram
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3. User Guide for a Publisher, Subscriber and Notifica-
tionConsumer

3.1. Prefixes and Namespaces

The following table presents namespaces tied with prefixes. The prefixes are used in example SOAP messages
presented in the further sections.

Table 1. Prefixes and Namespaces

Prefix Namespace

SOAP-ENV | http://schemas.xml soap.org/soap/envel ope/
SOAP-ENC | http://schemas.xml soap.org/soap/encoding/

Xsi http://www.w3.0rg/2001/X M L Schema-instance
xsd http://www.w3.0rg/2001/X M L Schema

wsa http://www.w3.0rg/2005/08/addressing

wsbf http://docs.oasis-open.org/wsrf/bf-2

wstop http://docs.oasis-open.org/wsn/t-1

wsr http://docs.oasis-open.org/wsrf/r-2

wsnt http://docs.oasis-open.org/wsn/b-2

wsntw http://docs.oasis-open.org/wsn/bw-2

wsnbr http://docs.oasis-open.org/wsn/br-2

smn-ext http://schemas.smoa-project.com/ntf/2008/12/extensions

3.2. Interaction with SMOA Notification

In the next subsections an issue of cooperation with SVIOA Notification is presented independently for a Publisher,
Subscriber and NotificationConsumer. Although a conceptual style of interaction is described here in details,
technical particularities of constructing messages are presented later.

11
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3.2.1. Publisher Interaction

Figure 12. Publisher interaction sequence diagram
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In the most general configuration of the service, a Publisher has to be registered before it starts sending Notifica-
tions. In this situation, a Publisher sends the RegisterPublisherRequest message to SMIOA Natification. If every-
thing goes well it receives the RegisterPublisherResponse message with asession ID. From this time a Publisher
is entitled for sending Notify messages - the Notify message has to include received session ID in its content.
The natifications can be forwarded to remote Notification Consumers or buffered locally in PullPoints. Moreover,
every new notification replacesthe old one in CurrentM essages. After work, a Publisher should unregister himself
by sending DestroyRegistration. This message hasto include asession ID likewise.
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3.2.2. Subscriber interaction

Figure 13. Subscriber interaction sequence diagram
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When a Subscriber wants to create a Subscription, it sends the SubscribeRequest message to SMOA Notification.
This message should contain an address of NotificationConsumer and a TopicExpression that specifiesa Topic or
aset of Topics on which NotificationConsumer should receive Notifications. Additionally a Subscriber can define
a boolean XPath expression that will be evaluated over Notification Messages for more sophisticated filtering.
After creation of a Subscription SMIOA Notification sends the SubscribeResponse message with a created Sub-
scription ID. This ID should be attached to the UnsubscribeRequest message when a Subscription is not wanted
and the Renew message when a Subscription should be refreshed. A Subscriber is allowed to create many equal
Subscriptions.

If a scenario requires pull-style of notifications, a Subscriber can create a set of PullPoints. In a such situation, it
has to invoke the CreatePull Point method offered by SMOA Notification. The response parameter of this method
will be an address to the newly created PullPoint resour ce (Subscribers can assign this resour ces as Notification-
Consumersin theirs Subscriptions). A PullPoint resource can be destroyed by the DestroyPull Point message sent
directly to thisresource.
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3.2.3. NotificationConsumer Interaction

Figure 14. NotificationConsumer interaction sequence diagram
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The main capability of a NotificationConsumer is a receiving of Notify messages. A NotificationConsumer can
implement an interface for receiving Notify messages sending by SMOA Notification or can be a client of a Pull-
Point. In the second case, aNotificationConsumer can invoke GetM essages method offered by a certain PullPoint.
Messages buffered in the PullPoint will be removed from the buffer and delivered in GetM essagesResponse to
the consumer.

On the other hand, when a NotificationConsumer wants to receive the last Notification message sent on a specific
Topic, it can do this by sending GetCurrentM essageRequest to SMOA Notification. Requested Notification will
be supplied in the GetCurrentM essageResponse message.

3.3. Topics, TopicExpressions and Dialects

Before start-up of a SMIOA Notification service, there should be defined Topic Namespaces in a system. Top-
ic Namespaces should be created (usually by Publishers) and delivered to a SMOA Notification administrator
in a form of XML documents. A following record presents a sample Topic Namespace identified by http://
schemas.smoa-pr oj ect.comy/comp/2009/01/notifi cation/topic.

<wst op: Topi cNanespace
xm ns: wst op="http://docs. oasi s- open. org/ wsn/t-1"
t ar get Namespace="htt p: // schenas. snpa- pr oj ect . coml conp/ 2009/ 01/ noti fi cati on/topi c">
<wst op: Topi ¢ name="ActivityState">
<wst op: Topi ¢ nanme="Stage-in"/>
<wst op: Topi ¢ nane="Hel d"/>
<wst op: Topi ¢ name="Queued"/ >
<wst op: Topi ¢ name="Executing"/>
<wst op: Topi ¢ name="Suspended"/ >
<wst op: Topi ¢ name="St age-out"/>
<wst op: Topi ¢ nanme="Ter m nal St at e" >
<wst op: Topi ¢ name="Fi ni shed"/ >
<wst op: Topi ¢ nanme="Fail ed"/>
<wst op: Topi ¢ name="Cancel | ed"/ >
</ wst op: Topi c>
</ wst op: Topi c>
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</ wst op: Topi cNamespace>

SVIOA Notification supports three types of dialects: Smple, Concrete and Full. If amessage refer to Topics, it has
to define TopicExpression that identifies one or more Topics (note there are situations when TopicExpression has
to refer to exactly one Topic). TopicExpression has to be written in a supported Dialect. Further more TopicEx-
pression has to define Topics from supported Topic Namespaces. To select an appropriate Topic Namespace, the
first part of TopicExpression should be presented in aform of a prefix that refers to this namespace.

For more details see: http://docs.oasis-open.org/wsn/wsn-ws_topics-1.3-spec-os.pdf and check out examples of
methods in the section 3.4.

3.4. Extensions

The Oasis standard for notifications doesn't define details for lower Levels of functionality so an architect of
system is obligated to introduce some extensions and clarifications. In the SMOA Notification scenario there are
several messages that have to be expanded with additional information written as embedded XML . Some of these
extensions are related with other Oasis standards but some are quite new. Technical details are described in the
successive subsections.

3.4.1. TopicExpression

SVIOA Notification remote peers have to use an appropriate TopicExpression XML element. The schema of this
element is defined according to Oasis standard in http://docs.oasis-open.org/wsn/b-2.xsd. Please note here that the
Nofity and GetCurrentM essageRequest messages contain a Topic element which contains a required @Dial ect
attribute. Also TopicExpression has to define a @Dialect attribute. For conformity with the WSDL document, a
@Dialect from the Topic element is significant. It is not necessary but preferred to attach the same @Dialect in
the TopicExpression element against.

3.4.2. SMOA Notification Extensions

SMOA Notification introduces some extensions to WSDL as well as schema documents related to the Oasis
standard. The following schema defines these extensions. The first three elements named RegisterPublisherID,
SubscriptionIlD and PullPointID are IDs for Publisher Registrations, created Subscriptions and PullPoints. Cur-
rentMessage is used for supplementation of GetCurrentM essageResponse. The rest of the elementsis utilized in
the managing methods, the elements are used in order to: listing Subscriptions, listing PublisherRegistrations and
listing PullPoints.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<xsd: schema
xm ns="http://schemas. snoa- proj ect . coni nt f/ 2008/ 12/ ext ensi ons"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schena"
xm ns:wsnt ="http://docs. oasi s- open. or g/ wsn/ b- 2"
t ar get Namespace="htt p: // schenmas. snmoa- pr oj ect. coni nt f/ 2008/ 12/ ext ensi ons"
el ement For nDef aul t ="qual i fi ed" >

<xsd: i nport nanmespace="http://docs. oasi s-open. or g/ wsn/ b- 2"
schemalLocat i on="http://docs. oasi s-open. or g/ wsn/ b- 2. xsd"/ >

<xsd: el ement nane="Regi st er Publ i sherl D' type="ID"/>
<xsd: el enent nane="Subscriptionl D' type="1D"'/>
<xsd: el ement nane="Pul | Point| D' type="ID"/>

<xsd: el enent nane="Current Message" type="CM'/>

<xsd: si npl eType nane="|D"'>
<xsd:restriction base="xsd:string">
<xsd: maxLengt h val ue="32"/>
</xsd:restriction>
</ xsd: si npl eType>

<xsd: conpl exType nanme="CM >
<xsd: al | >
<xsd: el enent nanme="NotifyTi me" type="xsd: dateTi ne" m nCccurs="0"/>
<xsd: el ement ref="wsnt: Producer Ref erence" m nCccurs="0" maxCccurs="1"/>
<xsd: el enent name="Message" type="MSG' m nCccurs="1"/>
</ xsd: al | >
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</ xsd: conpl exType>

<xsd: conpl exType nane="MsG'>
<xsd: sequence>
<xsd: any m nQCccurs="0" maxQOccurs="1" processContents="|ax"/>
</ xsd: sequence>
</ xsd: conpl exType>

<l-- SMOA Notification manager : ListPullPoints -->

<xsd: conpl exType name="Li st Subscri ptionsFilter">
<xsd: sequence>
<xsd: el enent nanme="Subscriptionl D' type="I1D"'" m nCccurs="0" maxCccurs="1"/>
<xsd: el ement nane="Consuner Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccur s="0" maxCOccurs="1"/>
<xsd: el ement nane="CreationTi nreM n" type="wsnt: Absol uteOr Rel ati veTi mneType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el ement nane="CreationTi neMax" type="wsnt: Absol uteO Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el ement nane="Term nati onTi neM n" type="wsnt: Absol ut eOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el ement nane="Term nati onTi neMax" type="wsnt: Absol ut eOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd:elenent ref="wsnt:Filter" m nCccurs="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processCont ents="I| ax"
m nCccur s="0" maxQOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="Li st Subscri pti ons">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Filter" type="ListSubscriptionsFilter"
m nCccur s="0" nmaxCccurs="1"/>
<xsd: el ement nane="MaxNunber" type="xsd:i nteger"
m nCccur s="0" nmaxCccurs="1"/>
<xsd: any nanespace="##ot her" processContents="I ax"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType nane="Subscri pti on">
<xsd: sequence>
<xsd: el enrent nane="Subscriptionl D' type="ID"/>
<xsd: el enent nane="Consuner Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccur s="0" maxCccurs="1" />
<xsd: el enent nanme="CreationTi me" type="wsnt: Absol uteO Rel ati veTi neType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el enent nane="Term nati onTi ne" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el enent ref="wsnt:Filter" m nCccurs="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processContents="I ax"
m nCccur s="0" maxOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el enent nane="Li st Subscri pti onsResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Subscri ption" type="Subscription"
m nCccur s="0" maxCOccur s="unbounded"/ >
<xsd: any nanespace="##ot her" processContents="Iax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<I-- SMOA Notification manager : ListPublishersRegistrations
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<xsd: conpl exType nanme="Li st Publ i shersRegi strati onsFilter">
<xsd: sequence>
<xsd: el enent nane="Publ i sher Regi strationl D' type="1D"
m nCccur s="0" maxCccurs="1"/>
<xsd: el enent nanme="Publ i sher Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccur s="0" maxCccurs="1"/>
<xsd: el enent nanme="CreationTi mreM n" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" mnQccurs="0" maxCccurs="1"/>
<xsd: el enent nanme="CreationTi mreMax" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" mnQccurs="0" maxCccurs="1"/>
<xsd: el enent name="Term nati onTi neM n" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" mnCccurs="0" maxCccurs="1"/>
<xsd: el enent name="Term nati onTi neMax" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" mnQccurs="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processContents="I| ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="Li st Publ i shersRegi strati ons">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Filter" type="ListPublishersRegistrationsFilter"
m nCccur s="0" maxCccurs="1"/>
<xsd: el enent nanme="MaxNunber" type="xsd:integer"
m nCccur s="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processContents="I ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType nanme="Publ i sher Regi strati on">
<xsd: sequence>
<xsd: el ement nane="Publ i sherRegi strationl D' type="ID'/>
<xsd: el enent nane="Publ i sher Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccur s="0" maxCOccurs="1"/>
<xsd: el enent nanme="CreationTi me" type="wsnt: Absol uteOr Rel ati veTi neType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el enent nane="Term nati onTi ne" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: any namespace="##ot her" processContents="Iax"
m nCccur s="0" maxOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="Li st Publ i sher sRegi strati onsResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="Publ i sher Regi stration" type="PublisherRegi stration"
m nQccur s="0" maxQccur s="unbounded"/ >
<xsd: any nanespace="##ot her" processContents="|ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<l-- SMOA Noti fication manager : ListPull Points

<xsd: conpl exType nanme="Li st Pul | Poi ntsFilter">
<xsd: sequence>

<xsd: el enent name="Pul | Poi nt|1 D' type="I|D"
m nCccurs="0" maxCOccurs="1"/>

<xsd: el enent nanme="Pul | Poi nt Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccurs="0" maxCOccurs="1"/>

<xsd: el enent nanme="CreationTi mreM n" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>

<xsd: el enent nanme="CreationTi mreMax" type="wsnt: Absol uteO Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>

<xsd: el enent name="Term nati onTi neM n" type="wsnt: Absol uteOr Rel ati veTi meType"
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nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el enrent nane="Term nati onTi neMax" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processCont ents="I| ax"
m nCccur s="0" maxOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el enent nane="Li st Pul | Poi nts">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Filter" type="ListPullPointsFilter"
m nCccur s="0" maxQccurs="1"/>
<xsd: el ement nane="MaxNunber" type="xsd:integer"
m nQccur s="0" maxQccurs="1"/>
<xsd: any nanespace="##ot her" processContents="Iax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType name="Pul | Poi nt">
<xsd: sequence>
<xsd: el ement nane="Pul | Point|I D' type="1D"
m nCccurs="0" maxCOccurs="1"/>
<xsd: el ement nane="Pul | Poi nt Ref erence" type="wsa: Endpoi nt Ref er enceType"
m nCccur s="0" maxCccurs="1"/>
<xsd: el ement nane="CreationTi ne" type="wsnt: Absol uteO Rel ati veTi neType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: el ement nane="Term nati onTi ne" type="wsnt: Absol uteOr Rel ati veTi meType"
nillable="true" m nQccurs="0" maxCccurs="1"/>
<xsd: any nanmespace="##ot her" processContents="Iax"
m nCccur s="0" maxOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="Li st Pul | Poi nt sResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="Pul | Poi nt" type="Pul | Point"
m nQccur s="0" maxQccur s="unbounded"/ >
<xsd: any nanespace="##ot her" processContents="|ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

<l-- SMOA Noti fication manager : ListTopi cNanespaces

<xsd: conpl exType nanme="Li st Topi cNanespacesFi |l ter">
<xsd: sequence>
<xsd: el enent nane="t ar get Namespace" type="xsd: anyURl "
m nCccur s="0" maxCOccurs="1"/>
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el ement nane="Li st Topi cNanespaces" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nanme="Filter" type="Li st Topi cNamespacesFilter"
m nCccur s="0" maxCccurs="1"/>
<xsd: el enent nanme="MaxNunber" type="xsd:integer"
m nCccur s="0" maxCccurs="1"/>
<xsd: any nanespace="##ot her" processContents="|ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: conpl exType nanme="Topi cNanmespace" >
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<I-
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<xsd: sequence>
<xsd: el ement nane="t ar get Namespace" type="xsd: anyURl " use="required"/>
<xsd: el enent nanme="Topi cs" type="xsd:anyURl " m nCccurs="0" maxCOccur s="unbounded"/ >
<xsd: any nanespace="##ot her" processCont ents="I| ax"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<xsd: el enent nane="Li st Topi cNanespacesResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="Topi cNanmespace" type="Topi cNanespace"
m nQccur s="0" maxQccur s="unbounded"/ >
<xsd: any nanespace="##ot her" processContents="|ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

= SMOA Noti fication manager : AddTopi cNanespace -->

<xsd: el ement nane="AddTopi cNanespace" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement ref="wstop: Topi cNanespace"/ >
<xsd: any nanespace="##ot her" processContents="|ax"
m nCccurs="0" maxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<xsd: el enent nane="AddTopi cNanespaceResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: any nanespace="##ot her" processContents="I ax"
m nCccur s="0" nmaxCccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

- SMOA Notification nmanager : RenpveTopi cNanmespace

<xsd: el ement nane="RenobveTopi cNanespace" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="t ar get Nanespace" type="xsd: anyURI "
use="requi red"/ >
<xsd: any nanespace="##ot her" processContents="|ax"
m nQccur s="0" maxQccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el emrent >

<xsd: el enent nanme="RenoveTopi cNanespaceResponse" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: any nanespace="##ot her" processContents="Iax"
m nCccur s="0" maxCOccur s="unbounded"/ >
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

</ xsd: schema>

3.5. Methods Description

The main idea of this chapter is to present the types of messages used in the SMIOA Notification scenario as well
asintroduce how to construct and interpret these messages. The mgjority of them istwo-way style and initiated by
SVIOA Notification clients. Exception isthe Notify messagethat isone-way style. Inthefirst phaseit istransported
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from a Publisher to SVIOA Notification and in the second it is transported from SMOA Notification to subscribed
NotificationConsumers.

All supported by SMOA Natification message types are presented and explained below.

Note

e Thekey information are thick;
* A base of the messages structure isadelivered WSDL file, however there are a so extensions;

 For al messagesit isimportant to set a correct WS-Addressing Action property which should be the
same as SOAP Action.

3.5.1. SubscribeRequest

SubscribeRequest is sent by a Subscriber to SMOA Noatification. The message should contain information about a
NotificationConsumer and an expression defining Topic or Topics that the Subscription will affect. If a message
processing is successful, a Subscription is created. It is possible to create many equal Subscriptions by sending
numerously the same SubscribeRequest message.

SCAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Not i fi cati onProducer/ Subscri beRequest
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<wsnt : Subscri be>
<wsnt : Consumner Ref er ence>
<wsa: Addr ess>
https://I ocal host: 2233
</ wsa: Addr ess>
</ wsnt : Consuner Ref er ence>
<wsnt: Filter>
<wsnt : Topi cExpr essi on
xm ns:tns="http://schemas. snpa- proj ect. conf conp/ 2009/ 01/ noti fi cati on/t opi c"
Di al ect ="http://docs. oasi s-open. or g/ wsn/ t - 1/ Topi cExpr essi on/ Ful | ">
tns://*
</ wsnt : Topi cExpr essi on>
<wsnt : MessageCont ent
xm ns: smmex=htt p: // sone. nanespace Di al ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >
bool ean(// smex: SoneEl enent )
</ wsnt : MessageCont ent >
</wsnt:Filter>
<wsnt: I nitial Term nationTi me>
2007- 07-23T10: 24: 14+02: 00
</wsnt:Initial Term nationTi me>
</wsnt : Subscri be>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should aways be: http://docs.oasis-open.org/wsn/bw-2/ NotificationProducer/Sub-
scribeRequest. If differ, afault will be returned.

* //wsnt: Subscribe/wsnt: Consumer Refer ence/wsa: Address

A Consumer address. It is significant to specify a correct prefix (http, https, xmpp). The prefix should be ad-
equate to the expected type of connection between SMOA Notification and NotificationConsumer(s): http for
anonymous, https for ssl-based and xmpp for sending notifications to jabber clients.

* //wsnt: Subscribe/wsnt: Filter
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In this element, a Subscriber defines filtering parameters to the Subscription being created. In other words, it
identifies atype of Natifications that should be forwarded to the selected Notification Consumer.

* /hwsnt: Subscribe/wsnt: Filter /wsnt: Topi cExpression

Thiselement defines Topic or Topicsthat Subscription should affect. Topics should come from supported Topic
Namespaces that are also defined for the element.

* /Iwsnt: Subscribe/wsnt: Filter/wsnt: MessageContent

An optional element. If present, the MessageContent should define an XPath boolean expression that will be
evaluated over redistributed Notificatiom Messages to true or false. If such an evaluation returns true, the
message is forwarded, otherwise it is not. The Dialect should always be: http://mmw.w3.org/ TR/1999/REC-
xpath-19991116

* /lwsnt: Subscribe/wsnt: Filter/wsnt: Topi cExpression/@Dial ect

URI that specifies a TopicExpression Dialect type. Allowed Dialects types are as follows: "http://docs.oasis-
open.org/wsn/t-1/TopicExpression/Smple”, "http://docs.oasis-open.org/wsn/t-1/TopicExpression/Concrete”,
"http: //docs.oasi s-open.or g/wsn/t-1/TopicExpression/Full"

 //wsnt:Subscribe/wsnt:Initial TerminationTime

An optional element. If present, must contain a Subscriber suggestion for the termination time of the Subscrip-
tion being created (expressed as alocal time with timezone). If not present, the termination time is determined
automatically - SVIOA Notification specify a default time period for the Subscription to be valid.

3.5.2. SubscribeResponse

In answer on SubscribeRequest there is sent the SubscribeResponse message. SMIOA Notification deliver in this
message a reference to the created Subscription. This ID can be used for manipulation and to remove the Sub-
scription.

<SOAP- ENV: Envel ope ... >
<SQAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Not i fi cati onProducer/ Subscri beResponse
</wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Subscri beResponse>
<wsnt : Subscri pti onRef er ence>
<wsa: Addr ess>
http://sone. addr ess
</ wsa: Addr ess>
<wsa: Ref er encePar anmet er s>
<Subscri pti onl D
xm ns="http://schenmas. snpa- proj ect. coni nt f/ 2008/ 12/ ext ensi ons" >
506435877
</ Subscri ptionl D>
</ wsa: Ref er encePar anet er s>
</wsnt : Subscri pti onRef erence>
</ wsnt : Subscri beResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/bw-2/ NotificationProducer/SubscribeRe-
sponse. If differ, afault will be returned.

* //wsnt: SubscribeResponse/wsnt: SubscriptionRefer ence/wsa: Address
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An address of a SubscriptionManager interface. In the current solution it is the SVMMOA Notification service
address.

* //wsnt: SubscribeResponse/wsnt: SubscriptionReference/
wsa: ReferenceParameter s/Subscriptionl D

An extensive element in xsd:any that contains Subscription ID. At thistimeit is at most 32 char long string.

3.5.3. RenewRequest

When a Subscriber wants to renew a Subscription, it can send the RenewReguest message to SMOA Noatification.
The message should contain the Subscription ID element and a new termination time suggesation.

<SQAP- ENV: Envel ope ... >
<SQOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Subscri pti onManager / RenewRequest
</wsa: Act i on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<wsnt : Renew>
<wsnt : Ter m nati onTi me>
2007- 07- 25T12: 24: 14+02: 00
</wsnt: Term nati onTi ne>
<smm- ext : Subscri pti onl D>
506435877
</ smtm- ext : Subscri pti onl D>
</ wsnt : Renew>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should alwaysbe: http://docs.oasi s-open.or g/wsn/bw-2/ SubscriptionManager/RenewRequest.
If differ, afault will be returned.

 //wsnt:Renew/wsnt: TerminationTime

A Subscriber suggestion for the new termination time of the Subscription being renewed (expressed as alocal
time with timezone).

* //wsnt: Renew/smn-ext: Subscriptionl D

A Subscription ID that was received in the SubscribeResponse message.
3.5.4. RenewResponse

An answer to the RenewRequest message is RenewResponse. The message contains a termination time for the
renewed Subscription.

<SOAP- ENV: Envel ope ... >
<SQAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Subscri pti onManager / RenewResponse
</wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : RenewResponse>
<wsnt: Ter mi nati onTi ne>
2007-07-25T10: 24: 147
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</wsnt: Term nati onTi ne>
<wsnt: Current Ti ne>
2007-07-24T10: 24: 147
</wsnt: Current Ti me>
</ wsnt : RenewResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* [/SOAP-ENV:Header/wsa: Action

For this message should aways be: http://docs.oasis-open.org/wsn/bw-2/ SubscriptionManager/RenewRe-
sponse. If differ, afault will be returned.

* /lwsnt: RenewResponse/wsnt: TerminationTime
A new termination time for the renewed Subscription (expressed as UTC Time).
* //wsnt: RenewResponse/wsnt: CurrentTime

A SMOA Notification's time when the Subscription was renewing (expressed as UTC Time).

3.5.5. UnsubscribeRequest

When a Subscriber wants to terminate a Subscription, it has to send the UnsubscribeRequest message to SMOA
Notification. The parameter attached to this request is a Subscription ID.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Subscri pti onManager/ Unsubscri beRequest
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<wsnt : Unsubscri be>
<smm- ext : Subscri pti onl D>
506435877
</ smm- ext : Subscri pti onl D>
</ wsnt : Unsubscri be>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/bw-2/ SubscriptionManager/Unsub-
scribeRequest. If differ, afault will be returned.

* /lwsnt: Unsubscribe/smn-ext: Subscriptionl D

A Subscription ID that was received in the SubscribeResponse message.

3.5.6. UnsubscribeResponse

UnsubscribeResponse is returned to a Subscriber after successfully processing the UnsubscribeRequest message.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st Aand="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Subscri pti onManager/ Unsubscri beResponse
</wsa: Acti on>

</ SOAP- ENV: Header >

<SOAP- ENV: Body>
<wsnt : Unsubscri beResponse>
</ wsnt : Unsubscri beResponse>
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</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* [/SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/bw-2/ SubscriptionManager/Unsub-
scribeResponse. If differ, afault will be returned.

3.5.7. RegisterPublisherRequest

In order to sending Notifications, a Publisher can be obligated to register himself previosly in SMOA Noatification.
For this purpose, it sends the RegisterPublisherRequest message to SVIOA Notification.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ br w 2/
Regi st er Publ i sher/ Regi st er Publ i sher Request
</wsa: Act i on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<wsnbr: Regi st er Publ i sher >
<wsnbr : Denand>
fal se
</ wsnbr : Demand>
<wsnbr: | nitial Term nati onTi ne>
2007- 07- 23T10: 24: 14+02: 00
</wsnbr:Initial Term nationTi ne>
</ wsnbr : Regi st er Publ i sher >
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* [/SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.or g/wsn/brw-2/ Register Publisher/Register Publish-
erRequest. If differ, afault will be returned.

* /lwsnbr: Register Publisher/wsnbr: Demand

Determine a demand-based pattern. At thistime this pattern isn't supported so default false is the sole accepted
value.

* //lwsnbr: Register Publisher/wsnbr: Initial TerminationTime

An optional element. If present, must contain the requester suggestion for the termination time of the Registra-
tion being created (expressed as alocal time with timezone). If not present, the termination time is determined
automatically - SMOA Notification specify the default time period for the Registration to be valid. Every Notify
message renews the termination time.

3.5.8. RegisterPublisherResponse

In aresponseto asuccessful registration process, SMOA Notification sends RegisterPublisherResponse. This mes-
sage contains areference to the created Registration. The attached 1D is necessary to send any Notification mes-

sage.

<SQOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ br w2/
Regi st er Publ i sher/ Regi st er Publ i sher Response
</wsa: Acti on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnbr: Regi st er Publ i sher Response>
<wsnbr : Publ i sher Regi strati onRef erence>
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<wsa: Addr ess>
http://sone. addr ess
</ wsa: Addr ess>
<wsa: Ref er encePar anmet er s>
<Regi st er Publ i sher| D
xm ns="http://schemas. snpa- proj ect. coni nt f/ 2008/ 12/ ext ensi ons" >
1207382668
</ Regi st er Publ i sher | D>
</ wsa: Ref er encePar anet er s>
</wsnbr : Publ i sher Regi strati onRef erence>
</ wsnbr : Regi st er Publ i sher Response>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasi s-open.or g/wsn/brw-2/Regi ster Publisher/Register Publish-
erResponse. If differ, afault will be returned.

* /lwsnbr: Register Publisher Response/wsnbr : Publisher RegistrationReference/wsa: Address

An address of a PublisherRegistration Manager interface. In the current solution it is the SVMOA Notification
service address.

* //wsnbr: Register Publisher Response/wsnbr : Publisher Registr ationRefer ence/wsa: Refer enceParameter s/
RegisterPublisherID

An extensive element in xsd:any that contains a Publisher Registration ID. It defines a session that is created
after registration and removed by sending the DestroyRegistration message. At thistime it is at most 32 char
long string.

3.5.9. Notify

Notify consists of one or many NotificationMessages. Any of them is a separate Notification message and is
processed independently. NaotificationM essage should define a single Topic it concerns. TopicExpression should
bewritten in the same Dial ect that the Subscription was created in. The Publisher Registration ID hasto be attached
to Notify messages.

<SOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Not i fi cati onConsuner/ Notify
</wsa: Act i on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Noti fy>
<wsnt: Notificati onMessage>
<wsnt : Topi ¢
Di al ect ="http://docs. oasi s-open. org/wsn/t -1/ Topi cExpressi on/ Ful | "
xm ns:tns="http://schemas. snoa- proj ect. com conp/ 2009/ 01/ noti fi cati on/t opi c">
tns: ActivityState/ Queued
</ wsnt : Topi c>
<wsnt : Producer Ref er ence>
<wsa: Addr ess>
http://sone. addr ess
<wsa: Addr ess>
<wsnt : Producer Ref er ence>
<wsnt : Message>
Sanpl eNot i fi cati onCont ent
</wsnt : Message>
</wsnt: Notificati onMessage>
<sm- ext : Regi st er Publ i sher | D>
1207382668
</ smm- ext : Regi st er Publ i sher | D>
</wsnt: Noti fy>
</ SOAP- ENV: Body>
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</ SOAP- ENV: Envel ope>

[ISOAP-ENV: Header /wsa: Action

For thismessage should alwaysbe: http://docs.oasi s-open.or g/wsn/bw-2/NotificationConsumer/Notify. If differ,
afault will be returned.

[Iwsnt: Notify

A set of Notification messages.

/hwsnt: Notify/wsnt: NotificationMessage

A single Notification message.

[hwsnt: Notify/wsnt: Notifi cationMessage/wsnt: Topic

The content of this element is an expression that defines exactly one Topic in a specified Dialect type. The
Topic should be supported.

[Iwsnt: Notify/wsnt: NotificationMessage/wsnt: Topic/@Dial ect

URI that specifies TopicExpression Dialect type. Allowed Dialect types are as follows: "http://docs.oasis-
open.org/wsn/t-1/TopicExpression/Smple”, "http://docs.oasis-open.org/wsn/t-1/TopicExpression/Concrete”,
"http: //docs.oasi s-open.or g/wsn/t-1/TopicExpression/Full".

Ihwsnt: Notify/wsnt: Notifi cationMessage/wsnt: Producer Refer ence/wsa: Address

A Notification producer (Publisher) address.

[/Iwsnt: Notify/wsnt: Notifi cationMessage/wsnt: Message

A Notify message content. Currently supported are messages shorter than 4096 bytes.

/hwsnt; Notify/smn-ext: Register Publisher| D

A Publisher Registration ID that was received in the RegisterPublisherResponse message.

3.5.10. DestroyRegistrationRequest

A Publisher can terminate a Registration by sending the DestroyRegistrationRequest message to SVIOA Notifica-
tion. The parameter attached to this request is a Publisher Registration ID.

<SQAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open- or g/ wsn/ br w 2/
Publ i sher Regi st rati onManager/ Dest r oyRegi strati onRequest
</wsa: Acti on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnbr: Dest royRegi strati on>
<sm- ext : Regi st er Publ i sher| D>
387837036
</ smm- ext : Regi st er Publ i sher | D>
</ wsnbr : DestroyRegi stration>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/brw-2/ Publisher RegistrationManager/De-
stroyRegistrationRequest. If differ, afault will be returned.

IIwsnbr: DestroyRegistration/smn-ext: Register Publisher | D
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A Publisher Registration ID that was received in a RegisterPublisherResponse message.
3.5.11. DestroyRegistrationResponse

DestroyRegistrationResponse is returned to a Publisher after a successful process of destroying a Publisher Reg-
istration, in aresponse to the DestroyRegistration message.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open- or g/ wsn/ br w 2/
Publ i sher Regi st rati onManager/ Dest r oyRegi strati onResponse
</wsa: Acti on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsn- br: Dest royRegi strati onResponse>
</ wsn- br: Dest royRegi strati onResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/brw-2/ Publisher RegistrationManager/De-
stroyRegistrationResponse. If differ, afault will be returned.

3.5.12. CreatePullPointRequest

In scenarios where the pull-style of notifications delivery is needed, Subscribers can create PullPoints. To do this,
a Subscriber sends the CreatePul | PointRequest message to SMOA Notification Pull Point.

<SOAP- ENV: Envel ope ... >
<SQAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Cr eat ePul | Poi nt/ Cr eat ePul | Poi nt Request
</ wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Cr eat ePul | Poi nt >
</ wsnt : Cr eat ePul | Poi nt >
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //[SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.org/wsn/bw-2/CreatePul | Point/CreatePul | PointRe-
quest. If differ, afault will be returned.

3.5.13. CreatePullPointResponse

The CreatePul| PointResponse message is returned in aresponse to the request of PullPoint creation. This message
contains areference to the just created PullPoint.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Cr eat ePul | Poi nt/ Cr eat ePul | Poi nt Response
</ wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Cr eat ePul | Poi nt Response>
<wsa: Addr ess xm ns: wsa="htt p://ww. w3. or g/ 2005/ 08/ addr essi ng" >
http://sonme. addr ess: 2211?ppl D=1100992448
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</ wsa: Addr ess>
</ wsnt : Cr eat ePul | Poi nt Response>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.or g/wsn/bw-2/CreatePul | Point/CreatePul | PointRe-
sponse. If differ, afault will be returned.

¢ /lwsnt: CreatePull PointResponse/wsa: Address

Anlogical address of the created PullPoint.

3.5.14. GetMessages

A Pull-style NotificationConsumer can get messages buffered in aPullPoint by invoking the GetM essages method.
It sends the GetM essagesRequest message directly to the specified PullPoint. The message can contain a specifi-
cation of amaximal number of Notification messages that NotificationConsumer wantsto receivein the response.

<SOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Pul | Poi nt / Get MessagesRequest
</wsa: Act i on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Get Messages>
<wsnt : Maxi mumNunber >10</ wsnt : Maxi nunNunber >
</ wsnt : Get Messages>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For thismessage should alwaysbe: http://docs.oasis-open.or g/wsn/bw-2/Pull Point/GetMessagesRequest. If dif-
fer, afault will be returned.

* /lwsnt: GetMessages/wsnt: MaximumNumber

An optional element. It defines a maximal number of messages that will be gotten from the Pull Point.
3.5.15. GetMessagesResponse

GetM essagesResponse, a response message to GetM essages, consists of a set of Natifications received from the
PullPoint.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Pul | Poi nt / Get MessagesResponse
</ wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<wsnt : Cet MessagesResponse>
<wsnt: Notificati onMessage>
<wsnt : Topi ¢
Di al ect ="http://docs. oasi s-open. or g/ wsn/ t - 1/ Topi cExpr essi on/ Ful | ">
xm ns:tns="http://schemas. snoa- pr oj ect. com conp/ 2009/ 01/ noti fi cati on/t opi c">
tns: Acti vityState/ Queued
</ wsnt : Topi c>
<wsnt : Producer Ref er ence>
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<wsa: Addr ess>
http://sone. addr ess
<wsa: Addr ess>
<wsnt : Producer Ref er ence>
<wsnt : Message>
Sanpl eNot i fi cati onCont ent
</ wsnt : Message>
</wsnt: Notificati onMessage>
<wsnt: Notificati onMessage>

</wsnt: Notificati onMessage>

</ wsnt : Get MessagesResponse>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV:Header /wsa: Action

For this message should always be: http://docs.oasi s-open.or g/wsn/bw-2/Pull Point/GetMessagesResponse. |f
differ, afault will be returned.

[lwsnt: GetM essagesResponse

A set of Notification messages. The number of messagesisrestricted by the wsnt:MaximumNumber parameter
defined in the GetM essagesRequest message.

[Iwsnt: GetMessagesResponse/wsnt: NotificationMessage
A single Notification message.
[Iwsnt: GetMessagesResponse/wsnt: Notifi cationMessage/wsnt: Topic

The content of this element is an expression that defines exactly one Topic in a specified Dialect type. The
Topic should be supported.

IIwsnt: GetMessagesResponse/wsnt: Notifi cationMessage/wsnt: Topic/@Dial ect

URI that specifies a TopicExpression Dialect type. Allowed Dialect types are as follows: "http://docs.oasis-
open.org/wsn/t-1/TopicExpression/Smple”, "http://docs.oasis-open.org/wsn/t-1/TopicExpression/Concrete”,
"http: //docs.oasi s-open.or g/wsn/t-1/TopicExpression/Full".

IIwsnt: GetMessagesResponse/wsnt: Notifi cationMessage/wsnt: Producer Refer ence/wsa: Address

A Notification producer (Publisher) address.

/Iwsnt; GetMessagesResponse/wsnt: Notifi cationMessage/wsnt: Message

A Notify message content. Currently supported are messages shorter than 4096 bytes.

3.5.16. DestroyPullPointRequest

A PullPoint can be destroyed by invoking a DestroyPullPoint method. An empty request message should be sent
directly to the PullPoint.

<SOAP- ENV: Envel ope ... >

<SQOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Pul | Poi nt / Dest r oyPul | Poi nt Request
</ wsa: Acti on>

</ SOAP- ENV: Header >

<SOAP- ENV: Body>
<wsnt : Dest r oyPul | Poi nt >
</ wsnt : Dest r oyPul | Poi nt >
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</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* [/SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasis-open.or g/wsn/bw-2/Pull Point/DestroyPul | PointRequest.
If differ, afault will be returned.

3.5.17. DestroyPullPointResponse

A response to a DestroyPull PointRegquest message is an empty DestroyPull PointResponse message.

<SOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Pul | Poi nt/ Dest r oyPul | Poi nt Response
</wsa: Act i on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Dest r oyPul | Poi nt Response>
</ wsnt : Dest r oyPul | Poi nt Response>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //[SOAP-ENV:Header/wsa: Action

For this message should always be: http://docs.oasi s-open.or g/wsn/bw-2/Pull Point/Destr oyPul | Poi ntResponse.
If differ, afault will be returned.

3.5.18. GetCurrentMessageRequest

GetCurrentM essageRequest is useful especially when a new NotificationConsumer is connecting and want to get
the last published Notification Message on a specified Topic. Single GetCurrentM essage should refer exactly one
Topic and has to be expressed in a supported Dialect type.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Not i fi cati onProducer/ Get Current MessageRequest
</wsa: Act i on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Cet Curr ent Message>
<wsnt : Topi c
Di al ect ="http://docs. oasi s-open. or g/ wsn/ t - 1/ Topi cExpr essi on/ Ful | ">
xm ns:tns="http://schemas. snpa- proj ect . con conp/ 2009/ 01/ noti fi cati on/t opi c">
tns: Acti vi tyState/ Queued
</ wsnt : Topi c>
</ wsnt : Get Curr ent Message>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //[SOAP-ENV:Header/wsa: Action

For this message should aways be: http://docs.oasis-open.org/wsn/bw-2/ NotificationProducer/GetCur-
rentMessageRequest. If differ, afault will be returned.

* /lwsnt: GetCurrentMessage/wsnt: Topic

The content of this element is an expression that defines exactly one Topic in a specified Dialect type. The
topic should be supported.

* //lwsnt: GetCurrentMessage/wsnt: Topic/ @Dial ect
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URI that specifies TopicExpression Dialect's type. Allowed dialect's types are as follows:. "http://docs.oasis-
open.org/wsn/t-1/TopicExpression/Smple”, "http://docs.oasis-open.org/wsn/t-1/TopicExpression/Concrete”,
"http://docs.oasis-open.or g/wsn/t-1/TopicExpression/Full".

3.5.19. GetCurrentMessageResponse

Inaresponseto GetCurrentM essageRequest SMIOA Notification prepares GetCurrentM essageResponse. Thismes-
sage includes the content of the last Notification GetCurrentM essageRequest refers to.

<SOAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Not i fi cati onProducer/ Get Current MessageResponse
</wsa: Act i on>
</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<wsnt : Cet Curr ent MessageResponse>
<smn- ext : Curr ent Message>
<smm-ext: Noti fyTi ne>
2007-07-23T10: 43: 14Z
</ smm-ext: Noti fyTi me>
<wsnt : Producer Ref er ence>
<wsa: Addr ess>
http://sone. addr ess
<wsa: Addr ess>
<wsnt : Producer Ref er ence>
<smm- ext : Message>
Sanpl eNot i fi cati onCont ent
</ smtm- ext : Message>
</ smm- ext : Cur r ent Message>
</ wsnt : Get Cur r ent MessageResponse>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header/wsa; Action

For this message should aways be: http://docs.oasis-open.org/wsn/bw-2/ NotificationProducer/GetCur-
rentMessageResponse. If differ, afault will be returned.

[Iwsnt: GetCurrentMessageResponse/smn-ext: GetCurrentMessage

The element that contains current Notification and information related to this notification.

[Iwsnt: GetCurrentMessageResponse/smn-ext: GetCurrentMessage/smn-ext: Notify Time

The time when notification was received by SMOA Natification; expressed as universal time (UTC).
[IIwsnt: GetCurrentMessageResponse/wsnt: Producer Reference/wsa: Address

A Noatification producer (Publisher) address.

[Iwsnt: GetCurrentMessageResponse/smn-ext: GetCurrentMessage/smn-ext: Message

An extensive element. The content of this element is the last Notification message published to the Topic spec-
ified in GetCurrentM essageRequest. Currently supported are messages shorter than 4096 bytes.

3.5.20. ListSubscriptions

The first method from the the group of administrative methods. It may be invoked to get an information about
available subscriptions in the SMOA Notification service. The method consists of various filtering parameters.

<SQAP- ENV: Envel ope ... >

<SQOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nmust Under st and="1" >
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http://schenmas. snoa- proj ect . conl nt f/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Subscri pti onsRequest
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<smm- ext : Li st Subscri pti ons>
<sm-ext:Filter>
<smm- ext : Subscri pti onl D>
1568334
</ smm- ext : Subscri pti onl D>
<sm- ext : Consuner Ref er ence>
<wsa: Addr ess>
http://| ocal host: 2233
</ wsa: Addr ess>
</ smm- ext : Consuner Ref er ence>
<smm- ext : Creati onTi meM n>
2010- 07- 09T08: 21: 58Z
</ sm- ext : Creati onTi neM n>
<smm- ext : Creati onTi neMax>
2010- 07- 09T10: 21: 582
</ smm- ext : Creat i onTi neMax>
<sm- ext : Ter m nati onTi mreM n>
2010-07- 09T08: 21: 58Z
</ smm- ext: Ter m nati onTi mreM n>
<smm- ext : Ter m nati onTi meMax>
2010- 07-09T10: 21: 582
</ smm- ext: Ter m nati onTi meMax>
<wsnt: Filter>
<wsnt : MessageCont ent
xm ns: stmmex="htt p: // schemas. snba- pr oj ect. coml conp/ 2009/ 01/ noti fi cati on/ nessage"
Di al ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >
bool ean(//smex: Acti vi t ySt at e/ stmex: Queued)
</ wsnt : MessageCont ent >
<wsnt : Topi cExpr essi on
xm ns:tns="http://schemas. snoa- proj ect. com conp/ 2009/ 01/ noti fi cati on/t opi c"
Di al ect ="http://docs. oasi s-open. org/ wsn/t -1/ Topi cExpressi on/ Ful | ">
tns://*
</ wsnt : Topi cExpr essi on>
</wsnt:Filter>
</sm-ext:Filter>
</ smm- ext : Li st Subscri pti ons>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header /wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/ListSubscriptionsRequest. If differ, afault will be returned.

[lsmn-ext: ListSubscriptions/smn-ext: Filter
The expanding element from SMOA Natification schema. It consists of anumber of optional filtering parameters.
//smn-ext: ListSubscriptions/smn-ext: Filter/Subscriptionl D

A Subscription identifier. Thanks to this parameter Subscriptions may be simply filtered on the basis of Sub-
scription ID. The valueis at most 32 char long string.

/smn-ext: ListSubscriptions/smn-ext: Filter/smn-ext: Consumer Reference/wsa: Address

The parameter that enabl es filtering Subscriptions based on addresses of Notification Consumers.
/smn-ext: ListSubscriptions/smn-ext: Filter/smn-ext: CreationTimeMin

/smn-ext: ListSubscriptions/smn-ext: Filter/smn-ext: CreationTimeMax

/smn-ext; ListSubscriptions/smn-ext: Filter/smn-ext: TerminationTimeMin
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/smn-ext: ListSubscriptions/smn-ext: Filter/smn-ext: TerminationTimeMax

All these elements define filtering parameters related to lifetime of a Subscription, respectively: minimal cre-
aion time, maximal creation time, minimal termination time and maximal termination time. The content of
these elementsis atime expressed as alocal time with atimezone.

* /smn-ext:ListSubscriptions/smn-ext: Filter/wsnt: Filter

The same parameter as the parameter specified in the Subscribe message. In this method it is utilized to filter
Subscriptions on the basis of notification filtering parameters.

3.5.21. ListSubscriptionsResponse

The message is sent in the response to ListSubscriptions. It includes alist of information sets about available and
propably filtered Subscriptions.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://schenmas. snpa- proj ect.com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Subscri pti onsResponse
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<sm- ext : Li st Subscri pti onsResponse>
<smm- ext : Subscri pti on>
<smm- ext : Subscri pti onl D>
16807
</ smm- ext : Subscri pti onl D>
<sm- ext : Consumer Ref er ence>
<wsa: Addr ess>
http://| ocal host: 2233
</ wsa: Addr ess>
</ smm- ext : Consuner Ref er ence>
<smm- ext : Creati onTi ne>
2010-07- 09T09: 21: 48Z
</ sm-ext : Creati onTi me>
<sm- ext: Term nati onTi me>
2010- 07- 09T09: 21: 48Z
</ smm-ext: Term nati onTi me>
<wsnt: Filter>
<wsnt : MessageCont ent
xm ns: stmmex="htt p: // schenmas. snba- pr oj ect. coml conp/ 2009/ 01/ noti fi cati on/ nessage"
Di al ect ="http://ww. w3. or g/ TR/ 1999/ REC- xpat h- 19991116" >
bool ean(// smex: Acti vi t ySt at e/ stTmex: Queued)
</ wsnt : MessageCont ent >
<wsnt : Topi cExpr essi on
xm ns:tns="http://schemas. snoa- proj ect. com conp/ 2009/ 01/ noti fi cati on/t opi c"
Di al ect ="http://docs. oasi s-open. org/ wsn/t -1/ Topi cExpressi on/ Ful | ">
tns://*
</ wsnt : Topi cExpr essi on>
</wsnt:Filter>
</ smm- ext : Subscri pti on>
<smm- ext : Subscri pti on>

</ smm- ext : Subscri pti on>
</ smm- ext : Li st Subscri pti onsResponse>

</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //SOAP-ENV:Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANotificationManag-
er/ListSubscriptionsResponse. If differ, afault will be returned.
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* //smn-ext: ListSubscriptionsResponse

This element contains a list of subscriptions received from SMOA Notification (propably also filtered on the
basis of the smn-ext:Filter element sent in ListSubscriptions).

* //smn-ext: ListSubscriptionsResponse/smn-ext: Subscription
The element provides information about a single Subscription.
* //lsmn-ext: ListSubscriptionsResponse/smn-ext: Subscription/Subscriptionl D
A Subscription identifier. The valueis at most 32 char long string.
 /smn-ext: ListSubscriptionsResponse/smn-ext: Subscription/smn-ext: Consumer Reference/wsa: Address
An address of Notification Consumer declared in a Subscription.
 /smn-ext: ListSubscriptionsResponse/smn-ext: Subscription/smn-ext: CreationTime
/smn-ext; ListSubscriptionsResponse/smn-ext: Subscription/smn-ext; TerminationTime

Creation time and termination time of a Subscription. The content of these elements is a time expressed as
UTC time.

 /smn-ext: ListSubscriptionsResponse/smn-ext: Subscription/wsnt: Filter

The same parameter as the parameter specified in the Subscribe message. It specifies Notification filtering
parameters of a Subscription.

3.5.22. ListPublishersRegistrations

The next method from the the group of administrative methods. It may be utilized to list Publishers Registrations.
The method consists of several filtering parameters.

<SOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://schemas. snpa- proj ect. com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Publ i sher sRegi strati onsRequest
</wsa: Act i on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<smn- ext : Li st Publ i sher sRegi strati ons>
<sm-ext:Filter>
<sm- ext : Publ i sher Regi strati onl D>
984943658
</ smm- ext : Publ i sher Regi strati onl D>
<sm- ext : Publ i sher Ref er ence>
<wsa: Addr ess>
127.0.0.1
</ wsab: Addr ess>
</ smm- ext : Publ i sher Ref er ence>
<sm- ext : Creati onTi neM n>
2010- 07- 08T09: 37: 04z
</ sm-ext: Creati onTi reM n>
<sm- ext : Creati onTi neMax>
2010- 07-08T11: 37: 042
</ smm- ext : Cr eat i onTi neMax>
<sm- ext : Term nati onTi neM n>
2010- 07- 08T09: 37: 04z
</ sm- ext : Ter m nati onTi nreM n>
<sm- ext : Ter m nati onTi neMax>
2010- 07-08T11: 37: 042
</ smm- ext : Ter m nati onTi meMax>
</sm-ext:Filter>
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</ smm- ext : Li st Publ i sher sRegi strati ons>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header /wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANotifi cationManag-
er/ListPublishersRegistrationsRequest. If differ, afault will be returned.

//smn-ext: ListPublisher sRegistrations/smn-ext: Filter
The element from SVIOA Notification schema. It consists of optional filtering parameters.
//smn-ext: ListPublisher sRegistrations/smn-ext: Filter/Publisher Registrationl D

A Publisher Registration identifier. This parameter enables filtering of Publisher Registrations based on Pub-
lishers Registrations ID. The valueis at most 32 char long string.

/smn-ext: ListPublisher sRegistrations/smn-ext: Filter/smn-ext: Publisher Reference/wsa: Address

This element enables filtering based on an addresses of Publishers. Depending on configuration, this address
may be held in the SMIOA Notification service as an address sent in the From element of WSA Header of
RegisterPublisher message or an |P address of a Publisher.

/smn-ext; ListPublisher sRegistrations/smn-ext: Filter/smn-ext: CreationTimeMin
/smn-ext: ListPublisher sRegistrations/smn-ext: Filter/smn-ext: CreationTimeMax
/smn-ext: ListPublisher sRegistrations/smn-ext: Filter/smn-ext: TerminationTimeMin
/smn-ext; ListPublisher sRegistrations/smn-ext: Filter/smn-ext: TerminationTimeMax

The elements define filtering parameters related to lifetime of a Publisher Registration, respectively: minimal
creation time, maximal creation time, minimal termination time and maximal termination time. The content of
these elementsis atime expressed as alocal time with atimezone.

3.5.23. ListPublisherRegistrationsResponse

The response message to ListPublishersRegistrations. It includes alist of information sets about Publishers Reg-
istrations.

<SQAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
htt p://schemas. snpa- proj ect . coni nt f/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Publ i sher sRegi st rati onsResponse
</ wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<smm- ext : Li st Publ i sher sRegi st rati onsResponse>
<smm- ext : Publ i sher Regi strati on>
<sm- ext : Publ i sher Regi strati onl D>
16807
</ smm- ext : Publ i sher Regi strati onl D>
<smm- ext : Publ i sher Ref er ence>
<wsa: Addr ess>
http://| ocal host: 2233
</ wsa: Addr ess>
</ sm- ext : Publ i sher Ref er ence>
<sm- ext : Creati onTi ne>
2010- 07- 09T09: 21: 487
</ smm- ext : Creat i onTi ne>
<sm- ext : Term nati onTi me>
2010- 07- 09T09: 21: 487
</ sm- ext : Ter m nati onTi ne>
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</ smm- ext : Publ i sher Regi strati on>
<smm- ext : Publ i sher Regi strati on>

</ smm- ext : Publ i sher Regi strati on>

</ smm- ext : Li st Publ i sher sRegi strati onsResponse>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV:Header /wsa: Action

For this message should always be: http://schemas.smoa-pr oject.comy/ntf/2008/12/SVIOANGtifi cationManag-
er/ListPublishersRegistrationsResponse. If differ, afault will be returned.

/lsmn-ext: ListPublisher sRegistrationsResponse

The element contains alist of Publishers Registrations received from SMIOA Notification (propably also filtered
on the basis of the smn-ext:Filter element sent in a ListPublishersRegistrations message).

//smn-ext: ListPublisher sRegi strationsResponse/smn-ext: PublisherRegistration

The element provides information about a single Publisher Registration.

//smn-ext: ListPublisher sRegi strationsResponse/smn-ext: Publisher Registration/Publisher Registrationl D
A Publisher Registration identifier. The valueis at most 32 char long string.

/smn-ext: ListPublisher sRegistrati onsResponse/smn-ext: Publisher Registr ation/smn-ext: Publisher Reference/
wsa: Address

An address of Publisher. It may be an address defined in aFrom element of WSA Header of a RegisterPublisher
message or an | P address of a publisher.

/smn-ext: ListPublisher sRegi strati onsResponse/smn-ext: Publisher Registration/smn-ext: CreationTime
/smn-ext: ListPublisher sRegistrationsResponse/smn-ext: Publisher Regi stration/smn-ext: TerminationTime

Creation time and termination time of a Publisher Registration. The content of these elementsisatime expressed
asUTCtime.

3.5.24. ListPullPoints

The next administrative method. It enables listing of available PullPoints. The method consists of several optional
filtering parameters.

<SOAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://schemas. snoa- proj ect . coni nt f/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Pul | Poi nt sRequest
</wsa: Act i on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<sm- ext : Li st Pul | Poi nt s>
<sm-ext:Filter>
<sm- ext : Pul | Poi nt | D>
9342232
</ smm- ext : Pul | Poi nt | D>
<smm- ext : Pul | Poi nt Ref er ence>
<wsa: Addr ess>
http://1 ocal host: 2211?ppl D=9342232
</ wsab: Addr ess>
</ sm- ext : Pul | Poi nt Ref er ence>
<sm- ext : Creati onTi neM n>
2010- 07- 08T09: 38: 032
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</ smm- ext : Cr eat i onTi neM n>

<sm- ext : Creat i onTi neMax>
2010- 07-08T11: 38: 032

</ sm- ext : Creati onTi meMax>

<smm- ext : Ter m nati onTi neM n>
2010- 07- 08T09: 38: 032

</ sm- ext : Ter m nati onTi nreM n>

<sm- ext : Ter m nati onTi neMax>
2010- 07-08T11: 38: 032

</ sm- ext : Ter mi nati onTi neMax>

</sm-ext:Filter>
</ sm- ext : Li st Pul | Poi nt s>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV:Header /wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/ListPullPointsRequest. If differ, afault will be returned.

[/Ismn-ext: ListPullPoints/smn-ext: Filter
The element from SVIOA Notification schema. It consists of optional filtering parameters.
/[smn-ext: ListPull Points/smn-ext: Filter/smn-ext: Pull Point| D

A PullPoint identifier. This parameter enables filtering of PullPoints based on PullPoint ID. The value is at
most 32 char long string.

/smn-ext: ListPul | Points/smn-ext: Filter/smn-ext: Pull PointRefer ence/wsa: Address

This element enables filtering based on an addresses of PullPoint. The PullPoint address is assigned after cre-
ation of a PullPoint in SMOA Notification and returned inside CreatePul | PointResponse.

/smn-ext: ListPull Points'smn-ext: Filter/smn-ext: CreationTimeMin
/smn-ext: ListPull Points/smn-ext: Filter/smn-ext: CreationTimeMax
/smn-ext: ListPull Points/smn-ext: Filter/smn-ext: TerminationTimeMin
/smn-ext: ListPullPoints/smn-ext: Filter/smn-ext: TerminationTimeMax

The elements definefiltering parameters related to Pull Point lifetime, respectively: minimal creation time, max-
imal creation time, minimal termination time and maximal termination time. The content of these elementsis
atime expressed as alocal time with atimezone.

3.5.25. ListPullPointsResponse

The response message to ListPullPoints. It includes alist of information sets about filtered Pullpoints.

<SQAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://schenas. snoa- proj ect . com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Pul | Poi nt sResponse
</wsa: Act i on>

</ SOAP- ENV: Header >
<SQAP- ENV: Body>
<smm- ext : Li st Pul | Poi nt sResponse>
<sm- ext : Pul | Poi nt >
<smm- ext : Pul | Poi nt | D>
9342232
</ sm- ext : Pul | Poi nt | D>
<sm- ext : Pul | Poi nt Ref er ence>
<wsa: Addr ess>
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http://1 ocal host: 2211?ppl D=9342232
</ wsa: Addr ess>
</ sm- ext : Pul | Poi nt Ref er ence>
<sm- ext : Creati onTi ne>
2010- 07- 09T09: 31: 287
</ sm-ext: Creati onTi ne>
<sm- ext : Ter m nati onTi ne>
2010- 07- 09T09: 31: 287
</ sm- ext : Ter m nati onTi ne>
</ sm- ext : Pul | Poi nt >
<sm- ext : Pul | Poi nt >

</ sm- ext : Pul | Poi nt >

</ smm- ext : Li st Pul | Poi nt sResponse>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/ListPullPointsResponse. If differ, afault will be returned.

/Ismn-ext: ListPull PointsResponse

The element contains a list of PullPoints received from SMOA Noatification (propably aso previoudly filtered
on the basis of the smn-ext:Filter element sent in a ListPull Points message).

/lsmn-ext: ListPull PointsResponse/smn-ext: Pull Point

The element provides particular information about a single PullPoint.

//smn-ext: ListPull PointsResponse/smn-ext: Pull Point/PullPointl D

A PullPoint identifier. The valueis at most 32 char long string.

/smn-ext: ListPull PointsResponse/smn-ext: Pull Point/smn-ext: Pull PointRefer ence/wsa: Address

An address of PullPoint. For particular PullPoint it is the same adress as the address from a corresponding
CreatePul | PointResponse message.

/smn-ext: ListPul | Poi ntsResponse/smn-ext: Pull Point/smn-ext: CreationTime
/smn-ext: ListPull Poi ntsResponse/smn-ext: Pul | Point/smn-ext: TerminationTime

Creation time and termination time of a PullPoint. The content of these elements is atime expressed as UTC
time.

3.5.26. ListTopicNamespaces

An administrative method. It isdesigned to listing available Topic Namespaces and Topics assigned to this names-
paces.

<SQAP- ENV: Envel ope ... >

<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://schenmas. snpa- proj ect.com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Topi cNanmespacesRequest
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQAP- ENV: Body>
<sm- ext : Li st Topi cNanespaces>
<sm-ext:Filter>
<sm- ext : t ar get Namespace>
http://schemas. snoa- proj ect . com conp/ 2009/ 01/ not i fi cati on/topic
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</ smm- ext : t ar get Nanespace>
</sm-ext:Filter>
</ smm- ext : Li st Topi cNanespaces>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header/wsa; Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/ListTopicNamespacesRequest. If differ, afault will be returned.

//smn-ext: ListTopi cNamespaces/smn-ext: Filter
The element from SVIOA Notification schema. It consists of optional filtering parameters.
//smn-ext: ListPull Points/smn-ext: Filter/smn-ext: targetNamespace

A targetNamespace of a TopicNamespace. This parameter enablesfiltering of TopicNamespaces based on their
targetNamespace names.

3.5.27. ListTopicNamespacesResponse

The response message to ListTopicNamespaces. The message consists of information sets for each filtered Top-
icNamespace. A single set includes targetNamespaces and a list of topics.

<SQAP- ENV: Envel ope ... >

<SOAP- ENV: Header >

<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://schenmas. snoa- proj ect . conm ntf/ 2008/ 12/
SMOANot i fi cati onManager/ Li st Pul | Poi nt sResponse
</ wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<sm- ext : Li st Topi cNanespacesResponse>
<sm- ext : Topi cNanespace>
<smm- ext : t ar get Nanespace>
http://schemas. snpa- proj ect . coni conp/ 2009/ 01/ noti fi cati on/topic
</ smm- ext : t ar get Nanespace>
<sm- ext : Topi c>
http://schenas. snpa- proj ect. conf conp/ 2009/ 01/ notification/topic/ActivityState
</ stm- ext : Topi ¢>
<sm- ext : Topi c>

<sm- ext : Topi c>

</ smm- ext : Topi cNanespace>
<sm- ext : Topi cNanmespace>

</ stm- ext : Topi cNamespace>

</ smm- ext : Li st Topi cNanmespacesResponse>
</ SOAP- ENV: Body>

</ SOAP- ENV: Envel ope>

/ISOAP-ENV: Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/ListTopicNamespacesResponse. If differ, afault will be returned.

//smn-ext: ListTopi cNamespacesResponse

The element contains a list of information about TopicNamespaces received from SMOA Notification (option-
ally filtered on the basis of the smn-ext:Filter element sent in a ListTopicNamespaces message).

//smn-ext: ListTopi cNamespacesResponse/smn-ext: TopicNamespace
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The element provides particular information about a single TopicNamespace.
* //smn-ext: ListTopicNamespacesResponse/smn-ext: Topi cNamespace/smn-ext: tar getNamespace

A targetNamespace identifying single TopicNamespace. The value should be compliant with anyURI.
 /smn-ext: ListTopicNamespacesResponse/smn-ext: Topi cNamespace/smn-ext: Topic

A list of topics belonging to a TopicNamespace. Each listed topic is proceded by atargetNamespace soitisuniq.

3.5.28. AddTopicNamespace

An administrative method. The method may be invoked to add anew TopicNamespace to the ISMOA Notification.

<SOAP- ENV: Envel ope ... >
<SQAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://schemas. snpa- proj ect. com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ AddTopi cNanespaceRequest
</wsa: Acti on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<smm- ext : AddTopi cNanespace>
<wst op: Topi cNanespace t ar get Namespace="htt p://schenmas. snpa- proj ect. coml conp/ 2009/ 01/ noti fi cati on/top
<wst op: Topi ¢ final ="fal se" name="ActivityState">
<wst op: Topic ...>

</ wst op: Topi c>
</ wst op: Topi c>

</ wst op: Topi cNanespace>
</ smm- ext : AddTopi cNanespace>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* [/SOAP-ENV:Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANotifi cationManag-
er/AddTopicNamespaceRequest. If differ, afault will be returned.

* //smn-ext: AddTopicNamespaces/'wstop: TopicNamespace
The element defining a single Topic Namespace. It cames from WS-Topics schema.
3.5.29. AddTopicNamespaceResponse

A response message to a AddTopicNamespaceRequest. It is empty and only confirms successfull addition of a
TopicNamespace to the SMIOA Notification service.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s- open. or g/ wsn/ bw 2/
Pul | Poi nt / AddTopi cNanmespaceResponse
</wsa: Acti on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<sm- ext : AddTopi cNanmespaceResponse>
</ sm- ext : AddTopi cNanespaceResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //SOAP-ENV:Header/wsa: Action
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For this message should aways be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/AddTopicNamespaceResponse. If differ, afault will be returned.

3.5.30. RemoveTopicNamespace

The next administrative method. It is used to remove a TopicNamespace from the SVIOA Notification system.
Note that the removing may be only temporary (active to the restart of the system) if the TopicNamespace fileis
protected by disabling write permission.

<SQAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Act i on SOAP- ENV: nust Under st and="1">
http://schenmas. snpa- proj ect.com ntf/ 2008/ 12/
SMOANot i fi cati onManager/ RenoveTopi cNanespaceRequest
</wsa: Act i on>

</ SOAP- ENV: Header >
<SQOAP- ENV: Body>
<sm- ext : RenbveTopi cNanespace>
<smm- ext : t ar get Nanmespace>
http://schemas. snpa- proj ect. com conp/ 2009/ 01/ noti fi cati on/topic
</ smm- ext : t ar get Nanespace>
</ smm- ext : RenoveTopi cNanespace>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

» //SOAP-ENV:Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANGtificationManag-
er/RemoveTopicNamespaceRequest. If differ, afault will be returned.

* //smn-ext: RemoveTopi cNamespaces/smn-ext: tar getNamespace

The targetNamespace name of a TopicNamespace dedicated to remove - anyURI.
3.5.31. RemoveTopicNamespaceResponse

A response message to a RemoveTopicNamespaceRequest. It is empty and confirms the successfull deletion of
a TopicNamespace.

<SOAP- ENV: Envel ope ... >
<SOAP- ENV: Header >
<wsa: Acti on SOAP- ENV: nust Under st and="1">
http://docs. oasi s-open. or g/ wsn/ bw 2/
Pul | Poi nt / RenpbveTopi cNanespaceResponse
</ wsa: Act i on>

</ SOAP- ENV: Header >
<SOAP- ENV: Body>
<sm- ext : RenoveTopi cNanespaceResponse>
</ smm- ext : RenbveTopi cNanespaceResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>

* //SOAP-ENV:Header/wsa: Action

For this message should always be: http://schemas.smoa-project.convntf/2008/12/SVIOANotifi cationManag-
er/RemoveTopicNamespaceResponse. If differ, afault will be returned.

4. Administration Guide of SMOA Notification

4.1. Prerequisites

In order to build and install SMIOA Natification, an administrator has to appropriately configure operating system.
There is some dependencies to external software that should be satisfied.
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4.1.1. SMOA Core library

SVIOA Natification is based on the SMIOA Core library devel oped by the SMOA team. SMOA Core isacommon
utility library providing set of basic modules used by other components within SMOA Project. For moreinforma-
tion see SMOA Core documentation.

The SMOA Core library should be properly configured in prior to preparation of SVIOA Notification.
4.2. Building

Before you compile SMOA Notification, you need to run the configuration script first. It will try to check if al the
requirements are met and whether needed third party software is available. Simply type the following command:

$ ./configure

There are several optionsthat can be passed to the script. If you type the --help parameter you will seeall available
options. These are the most important ones:

o --prefix=DIR
specifies directory where SMOA Notification will be installed.
Default: /opt/smoa
* --with-smoa-core=PFX
specifies where SMOA Corelibrary isinstalled.
Default: no default value. smoa-core-config script is used to determine necessary paths
» --with-client
Determine if the test client program should be build
* --with-consumer
Determine if the test NotificationConsumer service should be build
* --with-addressing-handler
Determine if the test Web Services Addressing handler service should be build

After successful configuration step, compiling and installing of SMOA Noatification should be a straightforward
process:

$ make
$ nake install

Note

Theinstallation step should bedone either asr oot or the user that will execute SMOA Notification service,
assuming he has necessary privilegesto do this.

4.3. Creating database for SMOA Notification - the PostgreSQL
example

SMIOA Notification can be run in two basic modes related to the database connection: without database or with
database. Although the first option is sufficient for simple scenarios, it reduces the overall functionality of the
SMOA Notification (e.g. disable Pull Points). Therefore using the databaseisrecomended and can be often essential.

You will find more detailed description of administrative tasks in PostgreSQL tutorial. However, the following
basic steps are needed to set up a database and appropriate tables for SMOA Notification assuming that you have
already setup a PostgreSQL database:
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By default, the first database user created will aso be named post gres. In order to create a user for SMOA
Notification usage, for instance snoa- nt f , type the following:

$ createuser -U postgres -Wsma-ntf -P

If you use a password then remember to supply it in smoa- nt fd. xm configuration file. Create a database, for
example smoa- nt f, by typing the following command:

$ createdb snoa-ntf

and set up atable structure using the snoa- nt f - psql . sql file from SMOA Notification distribution - it can be
found in/ opt / snoal shar e/ t ool s directory by default.

$ psgl -d snpoa-ntf -U snpa-ntf < sma-ntf-psql.sql

Eventually you need to add this database asthe ODBC Data Source Name. Y ou can do this by editing system-wide
configuration file (e.g. / et c/ odbc. i ni) or . odbc.ini in home directory of the user that will be used to start
SMOA Notification.

Assuming that ODBC are installed in /usr/local/lib and the choosed name for SMOA Notificationissnoa- nt f the
configuration file should looks ssmmilar to the following:

[ snpa- nt f]

Descri ption = SMOA Notification database
Driver = /usr/local/lib/libodbcpsqgl.so
Set up = /usr/local/lib/libodbcpsqglS. so
Dat abase = snmoa-nt f

Ser ver nane = | ocal host

Por t = 5432

ReadOnl y = No

Trace =0

TraceFil e = odbc. trace

Debug =0

DebugFi | e = odbc. debug

You can aso try some GUI tools to set up and manage ODBC and databases. Check out if the following tools
are available on your machine:

$ Dat aManager

$ ODBCConfi g
5. Configuration of SMOA Notification

5.1. Configuration File: sma-ntfd. xn

<sm SMOACor e
xm ns: sm"http://schemas. snoa- proj ect. conf cor e/ 2009/ 01/ confi g"
xm ns="http://schenmas. snpa- proj ect. coni nt f/ 2008/ 12/ confi g"
xm ns: som="ht t p: / / schemas. snoa- pr oj ect. conf nt f/ 2008/ 12/ confi g"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" >

<Confi gurati on>
<sm Modul eManager >
<sm Di rect ory>/ opt/snoal | i b/ snpa- cor e/ nodul es</ sm Di r ect ory>
<sm Di rect ory>/ opt/snoa/l i b/ nodul es</sm Di r ect or y>
</ sm Modul eManager >

<sm Servi ce xsi:type="ntfd" description="SMOA Notification">
<sm Logger >
<sm Fi | enanme>/ opt / snoa/ var/ | og/ snoa- nt f / smoa- nt f d. | og</ sm Fi | enane>
<sm Level >DEBUG</ sm Level >
</ sm Logger >

<sm Tr ansport >
<sm Modul e xsi:type="sm ecm gsoap. service">
<sm Host >l ocal host </ sm Host >
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<sm Port >2211</sm Port >
<sm UseWBA>t r ue</ sm UseWSA>
</ sm Modul e>
<sm Modul e xsi:type="sm:ntf-service-gsoap"/>
</ sm Transport >

<sm Aut hent i cati on>
<sm Mbdul e xsi:type="smatc_transport_http"/>
</ sm Aut henti cati on>

<sm Modul e xsi:type="sm: ntf-publisher-gsoap-anonynous" >
<UseWBA>t r ue</ UseWBA>
<RecvTi meout >10</ RecvTi neout >
<SendTi neout >10</ SendTi meout >

</ sm Modul e>

<sm Modul e xsi:type="sm:ntf-publisher-gsoap-ssl">

<UseWBA>t r ue</ UseWBA>

<RecvTi nmeout >10</ RecvTi neout >

<SendTi neout >10</ SendTi meout >

<X509Cer t KeyFi | e>/ opt / snoa/ et c/ ssl / br oker . pen</ X509Cer t KeyFi | e>

<X509KeyPass>sonmepass</ X509KeyPass>

<sm Trust edCAFi | e>/ opt / snpa/ et c/ ssl/cert s/ snpa-ntf/ca. penx/ sm Trust edCAFi | e>
</ sm Modul e>

<Cor e>
<Not i fi cati onsVar >

<Topi cNsDi r >/ opt / snoa/ et c/ t opi cns</ Topi cNsDi r >

<Strict Correct nessChecki ngEnabl ed>f al se</ Stri ct Corr ect nessChecki ngEnabl ed>

<Subscri pti onManager >
<Content Fi | t eri ngEnabl ed>t rue</ Content Fi | t eri ngEnabl ed>
<Subscri pti onPol i cy>DUPLI CATE</ Subscri pti onPol i cy>
<Di al ect Consi st encyRequi r ed>t r ue</ Di al ect Consi st encyRequi r ed>
<Subscri pti onPeri od>10</ Subscri pti onPeri od>
<Ref r eshRat e>3600</ Ref r eshRat e>

</ Subscri pti onManager >

<Publ i sher Manager >
<Regi strati onRequi r ed>f al se</ Regi strati onRequi r ed>
<Regi strati onPeri od>10</ Regi strationPeri od>
<Ref r eshRat e>3600</ Ref r eshRat e>

</ Publ i sher Manager >

<Pul | Poi nt Manager >
<Pul | Poi nt sEnabl ed>t r ue</ Pul | Poi nt sEnabl ed>
<Pul | Poi nt Si ze>100</ Pul | Poi nt Si ze>
<Pul | Poi nt Peri od>10</ Pul | Poi nt Peri od>
<Refr eshRat e>3600</ Ref r eshRat e>

</ Pul | Poi nt Manager >

<Publ i shi ng>
<Not i fi cati onsBuf f er Enabl ed>t rue</ Noti fi cati onsBuf f er Enabl ed>
<Noti fi cati onsBuf f er Si ze>1000</ Not i fi cati onsBuf f er Si ze>
<Not i fi cati onsResendi ngRat e>60</ Not i fi cati onsResendi ngRat e>
<MaxSendTr i es>5</ MaxSendTri es>

</ Publ i shi ng>

</ Noti fi cati onsVar >

<Dat abase>
<Dat abaseEnabl ed>t r ue</ Dat abaseEnabl ed>
<DSN>snpa- nt f </ DSN>
<User >snpa- nt f </ User >
<Passwor d>snpa- nt f </ Passwor d>
<C eanAt St art >f al se</ O eanAt St art >

</ Dat abase>

</ Cor e>

</ sm Servi ce>

</ Confi gurati on>
</ sm SMOACor e>

* //sm:ModuleManager/sm:Directory [string]
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Directories with modules that will be used in the service.
[lsm: Service [sm:SMOABaseServiceType]

Configuration of the services. It is possible to configure many instances of the service in the one configuration
file

//sm: Service/sm:Logger [sm:LoggerType]

Configuration of the logging.

[//sm: Service/sm: Logger/sm: FileName [string]

A log file path.

[//sm: Service/sm: Logger/sm: Level [enumeration]

DEBUG, INFO, NOTICE, WARNING, ERROR, CRIT, EMERG - filter lessimportant messages.
[[sm: Service/sm: Transport [sm: TransportType]

This element aggregates configuration of transport modules. At least one modul e of type ecm* should by spec-
ified in this place. For full list of supported ecm* modul es see the SMOA Core documentation

[/sm: Service/sm: Transport/sm: Modul €] @type=sm:ecm_gsoap.service]

Basic configuration of the Web Service interface. The most important configuration covers such aspects as host
and port where the service will be listening. The instruction of using other options is located in SMOA Core
documentation.

[/sm: Service/sm: Transport/sm: Modul €] @type=smn: ntf-service-gsoap]
Define ntf-service-gsoap module as a default module for the service. This option shouldn't be changed.
[/sm: Service/sm: Authentication [sm:AuthenticationType]

Configuration of authentication modules for the service. For full list of supported authentication modules see
the SMOA Core documentation (the most basic are: sm:atc_transport_http for anonymous communication and
sm:atc_transport_https for SSL based communication).

[/sm: Service/sm: Modul e/[ @type=smn: ntf-publisher*]

Initialization and configuration of the modules for the Publisher side of SMIOA Notification. The following
modules are currently supported:

« smn:ntf-publisher-gsoap-anonymous for anonymous SOAP communication;

« smn:ntf-publisher-gsoap-ssl for SSL based SOAP communication;

» smn:ntf-publisher-xmpp for XM PP based SOAP communication;

For details see the Section 5.2.

[//smn; Core/smn: NotificationsVar [smn:NotificationsVarType]

Various notification settings closely related to SMOA Notification service implementation.
//smn; Core/smn: NotificationsVar/smn: TopicNsDir [string]

L ocation of the directory with files containing Topic definitions.

//smn: Core/smn: NotificationsVar/smn: StrictCor rectnessCheckingEnabled [boolean]
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true, false - determines a strict validation of incoming messages; if true, it allows receiving detailed information
about faults but it causes greatest delays; if false, then faults processing is minimal and delays are smaller.
Default: false

//smn: Core/smn: NotificationsVar/smn: SubscriptionManager/ [ smn: SubscriptionM anagerType]
Settings related to Subscriptions management.
//smn; Core/smn: NotificationsVar/smn: SubscriptionManager/smn; ContentFilteringEnabled [boolean]

true, false - determinesif acontent filtering of notification messages can be used; if true, Subscribers can specify
content filtersin their Subscriptions, if false, it is dissallowed. Default: true

[//smn: Core/smn: NotificationsVar/smn: SubscriptionManager/smn: SubscriptionPolicy [enumeration]

DUPLICATE, DELETE_OLD, RETURN_FAULT - parameter defines an action which should be taken when
a Subscriber wants to create a Subscription with the same parameters as the parameters of already existing
Subscription. Default: DUPLICATE

//smn: Core/smn: NotificationsVar/smn: SubscriptionManager/smn: Dial ectConsistencyRequired [boolean]

true, false - determines if a Subscription covers the Notify messages with a different Topics Dialect than the
Topic Diaect of the Subscription; if true, the Subscription coversonly Notify messages with the same Dialect; if
false, the Subscription covers Notify messages with simpler Dialects (i.e. Subscription with Full type of Dialect
covers notifications sent with Concrete or Simple type). Default: true

//smn; Core/smn: NotificationsVar/smn: SubscriptionManager/smn; SubscriptionPeriod [integer]

A default time period for a Subscription to be valid; in minutes; if negative the Subscription time checking will
be disabled. Default: 10

//smn: Core/smn: NotificationsVar/smn: SubscriptionManager/smn: RefreshRate [integer]

A time period between successive Subscription Manager refreshing events (events when outdated Subscriptions
are deleted); the time period is measured in seconds; if valueis set to O or negative then the periodical refreshing
is disabled. Default: 3600

[//smn: Core/smn: NotificationsVar/smn: Publisher Manager/ [ smn:PublisherM anagerType]
Settings related to Publishers management.
//smn: Core/smn: NotificationsVar/smn: Publisher Manager/smn: RegistrationRequired [bool ean]

true, false - determines a requirement of Publishers Registrations; if true, a Publisher has to register himself
before sending natifications; if false, it has not. Default: false

//smn: Core/smn: NotificationsVar/smn: Publisher Manager/smn: RegistrationPeriod [integer]

A default time period for a Publisher Registration to be valid; in minutes; if negative the Registration time
checking will be disabled. Default: 10

//smn: Core/smn: NotificationsVar/smn: Publisher Manager/smn: RefreshRate [integer]

A time period between successive Publisher Manager refreshing events (events when outdated Publishers are
deleted); the time period is measured in seconds; if value is set to O or negative then the periodical refreshing
is disabled. Default: 3600

[//smn; Core/smn: NotificationsVar/smn: Pull PointManager/ [ smn: Pull PointM anager Type]
Settings related to Pull Points management.

//smn: Core/smn: NotificationsVar/smn: Pull PointManager/smn: Pul | PointsEnabl ed [bool ean]

46



SMOA Notificationv. 1.2
Technical Guide and Manual

true, false - determinesif PullPoints for pull style of notifications can be used. Default: true
[//smn; Core/smn: NotificationsVar/smn: Pull PointManager/smn: Pul|PointS ze [integer]

A maxima number of messages that can be buffered in a single PullPoint; if negative then the number of
messages is unbounded. Default: 100

[//smn; Core/smn: NotificationsVar/smn: Pull PointManager/smn: Pul | PointPeriod [integer]

A default time period for a PullPoint to be valid; in minutes; if negative the PullPoint time checking will be
disabled. Default: 10

[//smn; Core/smn: NotificationsVar/smn: Pull PointManager/smn; RefreshRate [integer]

A time period between successive PullPoint Manager refreshing events (events when outdated PullPoints are
deleted); the time period is measured in seconds; if value is set to O or negative then the periodical refreshing
is disabled. Default: 3600

//smn; Core/smn: NotificationsVar/smn: Publishing/ [ smn:PublishingType]
A group of settings related to Publishing procedure.
[//smn; Core/smn: NotificationsVar/smn: Publishing/smn: Notifi cationsBuffer Enabl ed [bool ean]

true, false - determines if Notifications Buffer should be enabled; Notifications Buffer is used for resending
Notificationsif those weren't sent successfully at the first attempt. Default: true

//smn; Core/smn:; NotificationsVar/smn: Publishing/smn: Notifi cationsBuffer S ze [integer]
A maximal number of Notifications that can be buffered in Notifications Buffer. Default: 1000
//smn; Core/smn: NotificationsVar/smn: Publishing/smn: Notifi cationsResendingRate [integer]

A time period between successive notification resending procedures; in seconds; if O or negative then the re-
sending will be disabled. Default: 60

[//smn; Core/smn: NotificationsVar/smn: Publishing/smn: MaxSendTries [integer]

A maximal number of consecutive unsuccessfull tries of sending notification; unsuccessful tries of sending
notifications are counted independently for every Subscription; a certain Subscription will be delated if its
counter become equal to MaxSendTries; if valueis set to 0 or negative then this option is disabled. Default: 5

//smn; Core/Database/DatabaseEnabled [bool ean]

true, false - determines if a database should be enabled; in the simplest configuration, SVIOA Notification can
be used also without a database connection, however many options will be then unavailable. Default: true

//smn; Core/Database/DSN [string]

Data Source Name of a database. Note, that you should use ODBC DSN not the database name.
/Ismn: Core/Database/User [string]

A database user name.

//smn: Core/Database/Password [string]

A password for a database user.

//smn: Core/Database/CleanAtStart [boolean]

true, false - determines whether all information stored in a database should be cleaned at starting of the SMOA
Notification service.
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5.2. Module configuration

Modules are located in the PREFIX/*/lib/modules directories and are loaded during the SMIOA Natification run
time. Modul e definitions are specified in appropriate sections of the configuration file.

5.2.1. Publisher modules

As it was discussed in the previous sections, in a typical brokered notification scenario there are two types of
communication and notification channels that need to be setup. Thefirst oneisacommunication channel between
Subscriber/Publisher clients and SMIOA Notification. This type of communication is currently completely based
on SMOA Corelibrary.

The second type is an outgoing communication between SMOA Notification and NotificationConsumersand it is
particular for SMOA Notification. In this situation SMOA Notification plays arole of aNotification Publisher. At
this time, supported modules for this channel utilize a Web Service interface and XMPP interface.

* Publisher Anonymous W Stransport

Thistype of transport is recommended only for internal, secure network environments or testing.

<Mbdul e xsi:type="sm: ntf-publisher-gsoap-anonynous" >

<sm: UseWBA>t r ue</ smtm: UseWBA>
<sm: RecvTi neout >10</ snm: RecvTi nmeout >
<sm: SendTi neout >10</ smtm: SendTi nmeout >

</ Modul e>

e Publisher SSL WStransport and authentication

<Mbdul e xsi:type="sm: ntf-publisher-gsoap-ssl">

<sm: UseWBA>t r ue</ smrm: UseW5A>

<smm: RecvTi neout >10</ srm: RecvTi meout >

<smm: SendTi meout >10</ smm: SendTi meout >

<smm: X509Cer t KeyFi | e>/ opt / snma/ et c/ ssl / smoa- nt f / snpa- nt f d. penx/ sm: X509Cer t KeyFi | e>
<sm: X509KeyPass>snpapass</ stm: X509KeyPass>

<smm: Tr ust edCAFi | e>/ opt / snpa/ et ¢/ ssl / cert s/ snoa- nt f/ ca. pen</ srm: Tr ust edCAPat h>

</ Modul e>

//smn: UseWSA [bolean]

Determine if WS-Addressing should be used.

//smn: RecvTimeout [ positivel nteger]

The timeout in seconds for stall on the recv function. If negative, time is measured in microseconds.
//smn: SendTimeout [positivel nteger]

The timeout in seconds for stall on the send function. If negative, time is measured in microseconds.
/lsmn: X509CertKeyFile [string]

A path to the file with both X509 certificate and private key. Mandatory argument.

//smn: X509K eyPass [string]

An optional password to X509 private key.

//smn: TrutedCAFile [string]

A path to the file with trusted CAs certificates. Either TrustedCAFile or TrustedCA Path must be specified.

» Publisher SOAP over XM PP WStransport (experimental)

<sm Modul e xsi:type="sm:ntf-publisher-xnpp">
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<smm: Ser ver >xnppser ver . snpa. conx/ sm: Ser ver >

<sm: Port >5222</ smm: Port >

<sm: User name>snaaccount </ sim: User name>

<smm: Passwor d>snpapass</ smm: Passwor d>

<sm: Ji d>snmpaaccount @nppser ver . snpa. conk/ smm: Ji d>

<sm: Resour ceNane>SnpaNt f XnmppPubl i sher </ stm: Resour ceNanme>

<sm: Encrypti on>TLS</ srm: Encrypt i on>

<smm: Cert Fi nger pri nt >00112233445566778899AABBCCDDEE</ stm: Cert Fi nger pri nt >

</ sm Modul e>

/lsmn: Server [string]

Hostname of the XM PP server on which the XM PP account is set up.
//smn:Port [positivel nteger]

Port number of the XMPP server. Default is 5222.
//smn: User name] string]

Username used for the XM PP account.

//smn: Password[string]

The secret key for the XM PP account.

//smn: Jid [string]

JID of the XMPP account

//smn: ResourceName [string]

Resource name used by publisher's client connection.

/lsmn: Encryption [string]

Encryption to use. By default it's"none". Use"TLS' for STARTTLS connection encryption. Use "SSL" for

old-style SSL encryption (typically port 5223).

//smn: CertFingerprint [string]

MDS5 fingerprint of the encryption certificate used by the XM PP server. Upon mismatch, the connection will

fail. Use empty string to accept any certificate.

5.3. WS-Topics management

Inthe current rel ease, atopics management in SMOA Notificationisrelatively simple. Thefirst stepisapreparation
of an XML document with a Topic Namespace definition. This step can be done by one of the peers cooperating
with SMOA Notification. Then the document should be delivered to the computer where SMIOA Notification is
installed. It can be done in two ways: the document may be copied manually by SMOA Noatification administra-
tor to TopicNamespaces directory in prior to a SMOA Notification startup or it can be send through the SMIOA
Notification interface when SMOA Notification isalready runing. In thelast case, the TopicNamespaces are stored
also in afilesin TopicNamespace directory so they can be automatically loaded after restart of the service. The
TopicNamespaces loaded from files may be protected from unwanted removal by unseting write permissions for

acertan file.

An XML document describing a sample topic namespace is presented in the Section 3.3.

5.4. Starting SMOA Notification

To start SMOA Noatification as a daemon type:

$ ./smoa-ntfd
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If you start SMIOA Notification with parameter -h you will get an optional parameterslist:

$ ./smoa-ntfd -h

usage: ./smoa-ntfd [-d] [-z config_file]
-d do not detach and log to stderr
-D do not detach and force | ogging at debug |l evel to stderr
-z config_file configuration file, default is /opt/snpaletc/snoa-ntfd.xm
-V print version information
-h print this help

Once you run SMOA Notification as a daemon, a log file is created. Using various log levels, you can log less
or more details.

5.5. Stopping SMOA Notification

At the moment, shutdown is performed simply by sending SI G NT signal to the service, e.g.:

$ kill -SIANT " pidof smpa-ntfd
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