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Foreword

ISO (the Inte

rnational Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in liaison with 1SQ_also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is g
rights. ISO s

ISO 19119 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stangards
the technical committees are circulated to the member bodies for voting:-“Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 211, Geographic information/Geomatics.
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Introduction

The widespread application of computers and use of geographic information systems (GIS) have led to the
increased analysis of geographic data within multiple disciplines. Based on advances in information
technology, society’s reliance on such data is growing. Geographic datasets are increasingly being shared,
exchanged, and used for purposes other than their producers’ intended ones. GIS, remote sensing,

auton

ated mapping and facilities management (AM/EM)_traffic analysis _geopasitioning syste

s, and other

techr

This
acce
open

q

q

4

q

4

ologies for Geographic Information (Gl) are entering a period of radical integration.

5s and process geographic data from a variety of sources across a generic computihg interf;
information technology environment.

ommon (i.e. formed by consensus for general use) plan for interoperable,geoprocessing;

‘laccess and process” means that geodata users can query _remote databases and cd
processing resources, and also take advantage of other distributed computing technolog

oftware delivered to the user's local environment from a remote’environment for temporary |

from a variety of sources” means that users will have access to data acquired in a variety
tored in a wide variety of relational and non-relational'databases;

‘lacross a generic computing interface” means that ISO 19119 interfaces provide reliable cg

etween otherwise disparate software resources that are equipped to use these interfaces;

International Standard provides a framework for developers to create software that enalles users to

hce within an

a framework for developers” means that this International Standard js\based on a cofprehensive,

ntrol remote
ies, such as
se;

of ways and

mmunication

ithin an open information technology-environment” means that this International Standlard enables

eoprocessing to take place outside .of’the closed environment of monolithic GIS, remote
M/FM systems that control and._restrict database, user interface, network and data
nctions.

sensing, and
manipulation
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Geographic information — Services

1 Scope

The s

Ident
and ¢

This
servi

This
deriv

This
both
2

Any
in the

NOTE

cope of this International Standard is as follows:

fication and definition of the architecture patterns for service interfaces used for geographi
efinition of the relationships to the Open Systems Environment model.

C information

International Standard presents a geographic services taxonomy and_a list of exampl¢ geographic

Ces placed in the services taxonomy.

International Standard prescribes how to create a platform-neutrah service specification,
b platform-specific service specifications that are conformant with this.

nternational Standard provides guidelines for the selection and specification of geographic
blatform-neutral and platform-specific perspectives.

Conformance

and how to

bervices from

broduct claiming conformance with this International Standard shall pass all the requirements described

abstract test suite given in Annex A.

The definition of an abstract test suite appears in ISO 19105.

3

The following referenced -documents are indispensable for the application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th
document (includingé@hy amendments) applies.

ormative references

t. For dated
b referenced

ISO/IEC 10746=1¥1998, Information technology — Open Distributed Processing— Refer¢gnce model:

Overyiew —-Part 1

ISO/IEC-10746-2:1996, Information technology — Open Distributed Processing— Refert

nce model:

Foundzatiens

ISO/IEC TR 14252:1996, Information technology — Guide to the POSIX Open System Environment (OSE)

ISO/TS 19103: —1), Geographic information — Conceptual schema language

ISO 19115:2003, Geographic information — Metadata

1) T
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4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

41

service

distinct part of the functionality that is provided by an entity through interfaces (4.2)
[adapted from ISO/IEC TR 14252]

NOTE See 7.2 for a discussion of service.

4.2
interface
named set of operations (4.3) that characterize the behaviour of an entity

NOTE S¢e 7.2 for a discussion of interface.

4.3
operation
specification|of a transformation or query that an object may be called to execute

NOTE 1  An operation has a name and a list of parameters.
NOTE 2  Sge 7.2 for a discussion of operation.

4.4
interoperability
capability to fFommunicate, execute programs, or transfer data’among various functional units in a manngr that
requires the piser to have little or no knowledge of the unique characteristics of those units

[ISO/IEC 23§2-1]

4.5
service chain
sequence of services (4.1) where, for~gach adjacent pair of services, occurrence of the first actipn is
necessary for the occurrence of the second action

4.6

workflow
automation df a business process, in whole or part, during which documents, information or tasks are pgssed
from one participant to anather for action, according to a set of procedural rules

4.7
viewpoint
(on a system).form of abstraction achieved using a selected set of architectural concepts and strucjuring

| i d pdS faniie A oA o A A A Eaa it o oot
ru eS, INn or I OTOCOS O paracaralr COnCeTiiS it a SyStertT

[ISO/IEC 10746-2]

4.8

enterprise viewpoint

viewpoint (4.7) on an ODP system and its environment that focuses on the purpose, scope and policies for
that system

4.9

information viewpoint

viewpoint (4.7) on an ODP system and its environment that focuses on the semantics of information and
information processing

2 © ISO 2005 — All rights reserved
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4.10

computational viewpoint

viewpoint (4.7) on a system and its environment that enables distribution through functional decomposition of
the system into objects which interact at interfaces (4.2)

4.1

engineering viewpoint

viewpoint (4.7) on an ODP system and its environment that focuses on the mechanisms and functions
required to support distributed interaction between objects in the system

412
techpelogy-viewpeoint
viewpoint (4.7) on an ODP system and its environment that focuses on the choice of techmplogy in that
system

413
distr|bution transparency
property of hiding from a particular user the potential behaviour of some parts of a.distributed sysfem
[ISOAEC 10746-2]

NOTH Distribution transparencies enable complexities associated with “system distribution to bg hidden from
applidations where they are irrelevant to their purpose.

5 Abbreviated terms

ADO ActiveX Data Objects

API Application Programming Interface

CCM Client Configuration Manager

COM Component Object Model

CORBA Common Object Request Broker Architecture
CICS Customer Information Control System

DAG Directed Acyclic Graph

DCOM Distributed Component Object Model

DCP Distributed Computing Platform

DEM Digital Elevation Model

DNA Distributed-interNet Applications

EDOC Enterprise Distributed Object Computing
DTD Document type definitions

EJB Enterprise Java Beans

EOSE Extended Open Systems Environment Model
ERP Enterprise Resource Planning

GIOP General Inter-ORB Protocol

GUI Graphic User Interface

HIS Information Technology Human Interaction Service
HTI Human Technology Interface

HTML Hypertext Markup language

HTTP Hypertext Transfer Protocol

IDL Interface Definition Language

IOP Internet Inter-ORB Protocol

s Internet Information Server

IT Information Technology

© 1SO 2005 - All rights reserved 3
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J2EE Java 2 Enterprise Edition with EJB

JDBC Java Data Base Connectivity

JSP Java Server Pages

JINI Sun's open architecture that enables developers to create network-centric services
JNDI Java Naming and Directory Interface

JTA Java Connector Architecture

JTS Java Transaction Service

MAPI Messaging Application Programming Interface

MS MTS  Microsoft Transaction Server

MSMQ ficrosoft Miessage Queuing

MTS Microsoft Transaction Server

OoCL Dbject Constraint Language

ODBC Dpen Database Connectivity

ODMG Dbject Database Management Group

ODP Dpen Distributed Processing (see RM-ODP)

0oGC Dpen GIS Consortium

OMG Dbject Management Group

OooDB Dbject-oriented database

ORB Dbject Request Broker

OSE Dpen Systems Environment

RMI Remote Method Invocation

RM-ODP  Reference Model of Open Distributed Processing (ISOHEC 10746)
RPC Remote Procedure Call

SDAI Standard Data Access Interface (ISO 10303-22)
SOAP Simple Object Access Protocol

SOF Service Organizer Folder

SQL Structured Query Language

UML nified Modelling Language

URI niform Resource Identifier

XML Extensible Markup Language

XML RDF XML Resource Description Framework

XSLT KML Stylesheet Language Transformations

6 Overview of geographic services architecture
6.1 Purpgse and justification

The definition 6f service includes a variety of applications with different levels of functionality to acces$ and

use geographic information. While specialized services will appropriately remain an area for proprietary
products, standardization of the interfaces to those services allows interoperability between proprietary
products. Geographic information system and software developers will use these standards to provide general
and specialized services that can be used for all geographic information. The approach of this International
Standard is integrated with the approaches being developed within the more general world of information
technology.

The geographic services architecture specified in this International Standard has been developed to meet the
following purposes:

— provide an abstract framework to allow coordinated development of specific services;

— enable interoperable data services through interface standardization;

4 © ISO 2005 — All rights reserved
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support development of a service catalogue through the definition of service metadata;

define an abstract framework which can be implemented in multiple ways.

This International Standard extends the architectural reference model defined in ISO 19101, in which an
Extended Open Systems Environment (EOSE) model for geographic services is defined.

6.2 |Interoperability reference model based on ISO RM-ODP
This |nternational Standard is developed based on a system architecture approach to system design known
as thg Reference Model of Open Distributed Processing; see ISO/IEC 10746. Architecture is defjned as a set
of components, connections and topologies defined through a series of views. Thergeographic |nfrastructure
enabled by this International Standard will have multiple users, developers, opgrators and revlewers. Each
group will view the system from their own perspective. The purpose of architeeture is to provide [a description
of the system from multiple viewpoints. Furthermore, architecture helps to-ensure that each|view will be
consistent with the requirements and with the other views.
Tablg 1 shows how the RM-ODP viewpoints are utilized in this International Standard.
Table 1 — Use of RM-ODP viewpoints in this International Standard
V{ewpoint Definition of RM-ODP Viewpoint How viewpoint is addresspd in this
Name (ISO/IEC 10746-1:1998) International Standard

entefprise a viewpoint on an ODP system anddts environment|This is available in other parts of the
viewpoint that focuses on the purpose, scope and policies for that [ISO 19100 series of standards, e.g.,

system reference model (ISO 19101).
computational a viewpoint on an ODP system and its environment|See Clause 7, computational vigwpoint.
viewpoint that enables distribution  through  functional

decomposition of the system into objects which interact

at interfaces
information a viewpoint onan’ ODP system and its environment| See Clause 8, information viewpoint.
viewpoint that focuses_on the semantics of information and

informatien\processing
engineering a viewpoint on an ODP system and its environment|See Clause 9, engineering viewpoint.
viewpoint that.focuses on the mechanisms and functions required

tosupport distributed interaction between objects in the

system
technology: a viewpoint on an ODP system and its environment|See Clause 10 technology viewpoint; also to
viewpoint that focuses on the choice of technology in that system |be addressed by platform-spgcific service

T specifications.

The enterprise viewpoint is concerned with the purpose, scope and policies of an enterprise or business and
how they relate to the specified system or service. An enterprise specification of a service is a model of that
service and the environment with which the service interacts. It covers the role of the service in the business
and the human-user roles and business policies related to the service.

The computational viewpoint is concerned with the interaction patterns between the components (services) of
the system, described through their interfaces. A computational specification of a service is a model of the
service interface seen from a client, and the potential set of other services that this service requires to have
available, with the interacting services described as sources and sinks of information.

© 1SO 2005 - All rights reserved
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The information viewpoint is concerned with the semantics of information and information processing. An
information specification of an ODP system is a model of the information that it holds and of the information

processing that it carries out.

The engineering viewpoint is concerned with the design of distribution-oriented aspects, i.e., the infrastru

cture

required to support distribution. An engineering specification of an ODP system defines a networked
computing infrastructure that supports the system structure defined in the computational specification and
provides the distribution transparencies that it defines. ODP defines the following distribution transparencies:

access, failure, location, migration, relocation, replication, persistence and transaction. Security may also
mechanism.

be a

The technolegy—viewpoi i . : . . ion of

technology
constrained Ipy cost and availability of technology objects (hardware and software products) that would s
this specification. These may conform to platform-specific standards that are effectively template
technology opjects.

In the compdytational and information viewpoint clauses of this International Standard, spécific approache
shall be followed for defining geographic information services are provided. Forythe engineering
technology vjewpoints, this International Standard defines how a particular servicetshall be mapped on
implementatipn technology, such as SQL-3/ODBC, ODMG, CORBA, DCOM/OLE, Internet or ¢
technology.

6.3 Servige abstraction

This Internafional Standard defines the approach to defining seryvices that shall be used in the 1SO 1

It is
atisfy
s for

5 that
and
to an
milar

9100

series of stgndards. Figure 1 defines the relationship between(the various types of service specificafions.

SV_ServiceSpecification defines services without reference to.the type of specification or to its implemen
A SV_PlatfofmNeutralServiceSpecification provides the absiract definition of a specific type of servic
does not specify the implementation of the service. Service types are given in the geographic se
taxonomy in| 8.3. SV_PlatformSpecificServiceSpecification defines the implementation of a specific ty|
service. Thefe may be multiple platform-specific ‘specifications for a single platform-neutral specific
SV_Service Is an implementation of a service. The.requirements for these specifications are addressed i
International|Standard, in particular in Clause 10.

ation.
e but
rvice
pe of
ation.
N this
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SV_ServiceSpecification

+ name : CharacterString <<CodeList>>
+ opModel : SV_OperationModel DCPList
+ XML
+ CORBA
type : SV_ServiceType A +JAVA
’ +COM
+SQL
+abstSpec ! + WebServices

+typeSpec 1

SV_PlatformNeutralServiceSpecification

+ serviceType : SV_ServiceType

name : DCPList

+typeSpec 1

+implSpec 1

SV_PlatformSpecificServiceSpecification

+ DCP : DCPList

+specification | 1..n

+implementation | 1.1
SV_Service

Figure 1 — Abstract and implementation service specifications

6.4 |Interoperability

Inter@perability is the capability to communicate, execute programs, or transfer data among variqus functional
units|in a manner thatyrequires the user to have little or no knowledge of the unique characteristics of those

units

Two components X and Y (see Figure 2) can interoperate (are interoperable) if X can send rgquests R for
servigtes t6>Y, based on a mutual understanding of R by X and Y, and if Y can similarly refurn mutually

undefstandable responses S to X.

x)‘ > v

Figure 2 — Interoperability

This means that two interoperable systems can interact jointly to execute tasks. For the geographic domain,
the following description of the term “geographic interoperability” is applicable:

© 1SO 2005 - All rights reserved
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“Geographic interoperability” is the ability of information systems to 1) freely exchange all kinds of spatial
information about the Earth and about the objects and phenomena on, above, and below the Earth’s surface;
and 2) cooperatively, over networks, run software capable of manipulating such information.

The ODP viewpoint abstraction provides a framework for describing a system at several abstraction levels. In
this International Standard, interoperability is viewed in terms of the different abstraction levels provided by
RM-ODP. This International Standard focuses, from different viewpoints, on how semantic and syntactic
interoperability of geographic metadata and geographic data can be supported.

When two different organizations have independently developed distributed systems, each can be described
according to the RM-ODP viewpoints, and interoperability between the systems can be discussed with respect
to each of the-five RM-ODBP-viewpeints:

For each inferoperability aspect, a distinction is made between syntactical interoperability and“\semantic
interoperability. Syntactical interoperability assures that there is a technical connection, i.e. that.the data can
be transferred between systems. Semantic interoperability assures that the content is understood in the fame
way in both dystems, including by those humans interacting with the systems in a given context.

6.5 Use of other geographic information standards in service specifications

A service spgcification shall include relevant information models from the appropriate geographic information
standards in[ the ISO 19100 series. The corresponding UML models shall<be used in the definition ¢f the
service interfaces as appropriate.

6.6 Architecture patterns

An architectdre pattern expresses a fundamental structural organization or schema for software serviges. It
identifies a spt of services, specifies their responsibilities, andiincludes rules and guidelines for organizing the
relationships|between them. Services, implemented by classés and objects, may use design patterns but this
level of detail is outside the scope of this International Standard.

The Table 2 provides a listing of the elements of-a pattern. When specific architecture patterns are defirjed in
this Internatipnal Standard, these elements shall be used.

Table 2 — Elements of a pattern

Element of a pattern Description of element

Name The name is a word or short meaningful phrase that describes the pattern. The name is
extremely important, since it is used to reduce communication overhead. Nicknamges or
synonyms may be provided.

Problem This is a statement of the problem which describes its intent, goals and objectives it wants
to reach within the given context and forces. Often the forces oppose these objectivgés as
well as each other.

Context Context defines the preconditions under which the problem and its solution seem to fecur,
dlld fUI VViIibiI 1l;IU bUiuﬁUll ;b dUbildlUiC. T;I;b dCﬂllUb ﬁIU pdttUllI'b dppilbdblilty it Can be
thought of as the initial configuration of the system before the pattern is applied.

Forces The forces are considerations that must be weighed to reach the best solution. Forces
define the kinds of trade-offs that must be considered in the presence of the tension or
dissonance they create. The forces answer the question: “Why is this a hard problem?”

Structure Structure defines the static relationships and dynamic rules describing how to realize the
desired outcome. The structure description is accomplished through a collaboration
diagram.

8 © ISO 2005 — All rights reserved
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7 Computational viewpoint: A basis for service chaining

71

Component and service interoperability and the computational viewpoint

19:2005(E)

The computational viewpoint is concerned with describing the entities of a distributed system independent of
implementation and semantic content. It describes the interaction patterns between the entities and their
interfaces. To be able to interoperate from the computational viewpoints, two systems must be interface-and-
services-interoperable. Two systems are interface-and-services-interoperable if they agree on the set of
services offered by the entities of the two systems and the interfaces to these entities. If standardized
interfaces are defined, the entities of one system will be able to request services from entities in another
system.

The ¢

—

— provides an approach to physical distribution of services using an n-tier architecture;

—
q

—

7.2

Defin
exter

— i
—
Thes

seto
to us

interface:  named set of operations that-characterize the behaviour of an entity;

omputational viewpoint clause provides the following:

efines the concepts of services, interfaces and operations and the relations between these

efines a model for combining services in a dependent series to achieve larger tasks,
haining;

efines a service metadata model to support service discoverythrough a service catalogue.

Services, interfaces and operations

itions and relationships of several terms are provided in this subclause. These tern
sively in this International Standard:

ervice: distinct part of the functionality that'is provided by an entity through interfaces;

peration: specification of a transformation or query that an object may be called to exe
name and a list of parameters.

b terms are related to each other as depicted in Figure 3, which shows that services are g
interfaces that are a_§et of operations. Interfaces are implemented as ports that make servi
BrS.

oncepts;

e.g. service

s are used

ute. It has a

pecified by a
ces available
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The aggregs
users. Users
adds value. T

The aggregd
software reu
of an interfad

Services of 1
taxonomy of
taxonomy, it
7.3.5.

Interfaces af
specification
specification

SV_ServiceSpecification SV_Service
+ name : CharacterString
+ opModel : SV_OperationModel <>
1.n SV_PortSpecification
+ binding : DCPList
+ address : URI
T
1..n //
S\ _Interface /
— ! SV_Port

+ typeName : TypeName

operationName : MemberName

+interface'Y 1..n

+operation,|, 1

SV_Opération

+ operationName : MemberName

Figure 3 — Service definition‘relationships

tion of interfaces in a service shall be forthe purpose of defining functionality of value t
in this context are either software agents-or human users. A service provides functionalit
he value is apparent to the user whg_inyvoked the service.

tion of operations in an interface, and the definition of interface, shall be for the purpo
sability. Interfaces shall be defined in order to be reusable for multiple service types. The s
e may be reused with multiple services with different semantics.

e abstract.specifications separate from the concrete deployment or data format bindings
of amsinterface shall include a static portion that includes definition of the operations

o the
that

se of
yntax

nultiple types may be ‘aggregated. The service types shall be defined consistent with the s¢rvice
8.3. When a serviece provides functionally beyond that of a single category in the sgrvice
shall be an aggregate service. Services' chaining results in aggregate services as defined in

The
The

of"an’interface shall include a dynamic portion that includes any restrictions on the order of

invoking the

bperations.

An implementation of an interface is a port. The implementation includes implementation of the platform-
specific specification and a method to identify the service, e.g. an address.

An implementation of a service may be associated with a specific dataset or it may be a service that can be
used to operate on multiple, unspecified datasets. The first case is referred to as a tightly coupled service. The

second case

is referred to as a loosely coupled service (see 7.4.1).

Interfaces are defined through operations. An operation specifies a transformation on the state of the target
object or a query that returns a value to the caller of the operation. An operation shall be an abstract
description of an action supported by the interface. Operations contain parameters.

10
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7.3 Service chaining

7.3.1 Introduction to service chaining

Subclause 7.3 defines a model for combining services in a dependent series to achieve larger tasks.
Subclause 7.3 addresses the syntactic issues of service chaining, e.g. the data structure of a chain. Semantic
issues associated with service chaining are addressed in 8.6, e.g.: does a specific chain produce a valid
result? Examples of service chaining are provided in Annex B.

This International Standard enables users to combine data and services in ways that are not pre-defined by
the data or service providers. This level of data/service interoperability will be achieved in stages. At first,

servife catalogues will hold entries with tight data/service binding. Eventually the infrasiru
available for a user to determine which data can be acted on by a loosely coupled service. This

be ern

Base
adjag

7.3.2

7.3.2

abled by the infrastructure of the larger domain of IT.

d on the ODP definition of chain, a service chain is defined as a sequence of, services wh
ent pair of services, occurrence of the first action is necessary for the occurrefice’ of the secq

Anatomy of a service chain

1 Chains as directed graphs

The action of making the input of one service dependent upon anothér service leads to treating s

as di
edge
notio
Expli
exec

A no
servi
provi
Sour

ected graphs, where each service is a node in the graph:and references to service interact
5. In some cases, the directed graph structure is implicit. In other cases, it is necessary

Cture will be
cCapability will

ere, for each
nd action.

Brvice chains
ons form the
to make the

h of a processing graph explicit and allow such graphs to be considered as entities in thgir own right.

Cit representation of a service chain allows the chain to be visually represented and passe
ition service, e.g. workflow service.

e in the directed graph is a representation-of the service. When explicitly formed into a dat
e node contains two types of information: parameters and sources. Parameters in a
e the configurations of the service.for the particular chain in which the service class is
Les in a service node indicate the sources of input data to the node.

The arcs of a directed graph représenting a service chain can be of several types. These type

d to a chain-

h structure, a
bervice node
being used.

5 of arcs are

detailed below as service interactions.
A key aspect of a directed graph is whether it is cyclic or acyclic. The case of directed graphs Without loops,
i.e. agyclic, is simpler. In.some applications, an iterative approach is needed; therefore, the chain|will be cyclic

with

onditions in the"control function to address convergence.

Chains can be-eonsidered templates or as immutable graphs. A template is a directed graph tha
based.onvabstract classes, including identification of each service type. A template can bg¢ instantiated

chain
as ar

immutable graph, at which time the service instances are fixed.

t defines the

The fi

IIr\\Ming are additional elements r\harar‘fnrhing a service chain:

serial chains permitted? Potential branch types include: if/else, merge, switch and trigger.

different methods for transporting data or invoking the service?

changed?

© IS0

variations in control design pattern: Pull processing vs. push processing.

2005 — All rights reserved

parallel vs. serial chains: Does the directed graph have parallel paths based on branches or are only

iteration: Does a node in the directed graph operate as an iteration, e.g. while and count loops?

data transport types: Does the directed graph allow variations in the links between nodes reflecting

parameters in nodes: Do the description of nodes in the directed graph contain parameters that can be

11
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7.3.2.2 UML modelling of a chain
Figure 4 provides a UML model of a chain.

Dependencies

SV_Operation 0..n
(from Service Model)

+ operationName : MemberName +dependsOn

{ordered}
+operation

Chaining

<> +chain

SV_OperationChain

+ name : CharacterString
+ description[0,1] : CharacterString

Figure 4 — Chain

In accordange with ISO/TS 19103, the modelling of-directed graphs for service chains shall be done using the
Unified Modegling Language (UML) activity graphs: An activity graph represents the states of executing a
service chair]. Table 3 identifies the elements of-an activity graph.

Table.3 — UML Activity Graph entities

Element of an UML activity graph Description for service chaining

Activity State a state that represents the execution of a service, typically triggered bly the
invocation of an operation

Transition a relationship between two states. A transition indicates that specified Agtions
are performed in the first state and the second state is entered when a spdcified
Event occurs and specified Guard Conditions are satisfied.

Branch/Mergg the beginning/end of alternative threads in an activity graph
Fork/Join the beginning/end of concurrent threads in an activity graph
Signal an asynchronous communication between services intended to trigger transitions

in an activity graph

7.3.3 Services organizer folder

Services are of many types as indicated in 8.3. Only a subset of available services is applicable to a specific
situation, e.g. image analysis. A service organizer folder (SOF) is an aid for users in finding services
applicable to their situation. A user may construct an SOF and then make that SOF available to other users
performing tasks in a similar situation.

A services organizer folder is a data structure that shall contain references to a set of services that are
applicable to a given situation. The SOF need not contain service chains but may contain just individual
services.

12 © IS0 2005 — All rights reserved
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7.3.4 Services to enable service chaining

Table 4 provides a list of services that are needed to enable service chaining. These services are placed in
the extended OSE framework. Details on the services can be found in Clause 8. Some of the services are
generic to all IT domains. Other services are specific to geographic data and the large size of geographic data

sets.

Table 4 — Services to enable service chaining

Services needed to enable service chaining

OSE categories

Generic IT services

Geographic services

humzlln interaction =
services

service-centric service for defining,
controlling and statusing service chains

catalogue-centric service that views and
browses metadata about services

catalogue-centric service thtt locates,
browses, and manages\metadata about
spatial data

spatial-centric service for edjting,
displaying, querying, and anglyzing map
data
calculatien-centric service allowing
viewing-and manipulation of|jgeographic
datawusing a spreadsheet fofmat

workflow/task services

workflow enactment service to define,
invoke, status and control service
chaining (interaction with other workflow
services, optional)

service chain validation service

resource reservation and co-allecation
mechanism for both storage system and
other resources such as networks, to
support the end-to-end pérformance
guarantee required forpredictable
transfer

processing services —

geographic processing services (see
Clause 8)

model/Information =
manggement services

service instance metadata catalogue,
with discovery and management sub-
services

Service type registry, with discovery and
management sub-services

brokering
mediation

geographic dataset instance

geographic metadata catalogue with
discovery, access and manggement sub-
services

systgm management .
servitce

authorization and authentication
payment methods

privacy of client

performance measurement and

estimation techniques for key resources
involved in data grid operation, including
storage systems, networks, and computer

instrumentation services that enable the
end-to-end instrumentation of storage
transfer and other operation

communication services

messaging mechanisms
large data object transfer

remote file and executable management:
provides access to secondary storage as
if it were local

format conversions

geographic format conversions

© 1SO 2005 - All rights reserved
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7.3.5 Architecture patterns for service chaining

7.3.5.1 Introduction

The remainder of this subclause provides architecture patterns for service chaining. The architecture patterns
use the template provided in 6.6.

There are many options for the allocation of service chaining services to components. Different allocation
approaches reflect different priorities for different applications: user in the loop vs. user supervision. To
demonstrate the breadth of the trade space defined by this variation, three design patterns are offered that
vary the allocation of the control function:

— user deflned (transparent) chaining: the human user manages the workflow;

— workflow-managed (translucent) chaining: in which the human user invokes a workflowymanaggment
service that controls the chain and the user is aware of the individual services;

— aggregate service (opaque): in which the user invokes a service that carries out,the ‘chain, with theg user
having no awareness of the individual services.

In addition td the difference in visibility of the services to the user, a key distinction between these pattefns is
the difference in control. In transparent chaining, the control is exclusively«with the user. In translucgnt, a
workflow seryice is present which controls the chain execution, perhaps-with oversight by the human. In the
aggregate pattern, the aggregate service exclusively performs the control function with no visibility by the user.

7.3.5.2 User-defined (transparent) chaining

7.3.5.21 Name

As the name|implies, the user defines and controls the(order of execution of the individual services. Details of
the services pre not hidden from the user; hence, the.alias for this pattern is Transparent Chaining.

7.3.5.2.2 Problem

In this pattefn, the user is knowledgeable about how services can be combined. The user discoverg and
evaluates th¢ available services, detefmines their fitness to the need, determines a valid sequence of selvices
and controls|the chaining. This patiern presupposes a knowledgeable user. The user is provided information
sufficient to make the control decisions.

7.3.5.2.3 Context

The user refers to a service catalogue in order to discover services of interest. A specific chain does noff exist
before the uger begins. The user has the ability to define a valid chain and/or be able to modify the implied
chain if there| aréfailures in execution.

7.3.5.2.4 Forces

The user must be able to design an efficient chain that will execute. The inputs and outputs of the individual
services must be compatible, or an intervening service must be added, e.g. format translation. These patterns
assume that each service has sufficient resources to run efficiently, but the user may need to choose services
based on network considerations, e.g. network bandwidth, security, authorization. The semantic correctness
of the chain is judged by the user; issues such as when data is re-gridded in a chain will affect the validity of
the results. A user may iterate a chain until an acceptable result is achieved, resulting in a chain that can be
saved and used by others, perhaps using the workflow-chaining pattern.

14 © IS0 2005 — All rights reserved
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7.3.5.2.5 Structure
The user-defined chaining architecture pattern is shown in Figure 5.

NOTE The unique feature of the transparent pattern is that the chain is defined and controlled by the user. In the
figure, the user discovers an available service through a catalogue service. Alternatives for the user to select services are
part of this pattern. For example, a service organizer folder could be substituted for the catalogue.

1. Search request

Client —>
<4+——
2. Search Results
Catalogue
service
—>
5a. Invoke service
ek 4a. Invoke service
<4+— ’
4b. Request input . 5b. Request input

< Service <«

Service Service
<+—

5c. Request input

Figure 5 — Transparent chajhing — user-defined chaining architecture pattern

Table 5 — Description of steps in Figure 5

Step|1. Search request A human uses a client to send a search request (or series of searches) tp a catalogue
service. The catalogue service provides queries on service metadata.

Step|2. Search results Catalogue service returns metadata about services of interest to the yser. For this
example, the user has found three services that will be chained.

Step|3. Invoke service User invokes a service using the client, causing a result to be available for p subsequent
service.

Stepl4a. Invoke'service User invokes a second service using the client. The request includes a reference to the

step #b. Reguest input results from the previous step. The service creates a result that is availablg for the next
service.

Step Sanvokeservice Yser-invokes—athird—service uahlg the—ctent—The |Uqucat inctudesreferences to the two

Step 5b. Request input previous services. This third service returns a result to the client.

Step 5c. Request input

7.3.5.3 Workflow-managed (translucent) chaining

7.3.5.3.1 Name

As the name implies, in this pattern the execution of the chain is managed by a workflow service (or multiple
workflow services). The user’s involvement in the steps of the chain is mostly one of watching the chain
execute the individual services that are apparent to the user, hence the alias of translucent chaining. A key
distinction for this pattern is the existence of a defined chain prior to the user executing the pattern.

© 1SO 2005 - All rights reserved 15
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7.3.5.3.2 Problem

In this pattern, the user relies on a workflow service to execute a predefined chain of services. The user has
determined an existing chain assumed to produce results of interest to the user. The user may need to
provide parameters particular to specific instance, but relies on the workflow service to carry out the chain.

7.3.5.3.3 Context

The user knows of a workflow service and has selected a chain of interest. The user interacts with the
workflow service to execute the chain including providing parameters specific to the data instances of interest
to the user.

7.3.5.34 orces

To reduce the user’s workload, the workflow service handles details of the distributed computing aspe¢ts of
executing thg chain. Although the predefined chain is assumed to have a degree of semantic validify, by
evaluating ifterim results, the user can evaluate the semantic validity of the specific instance of this
processing. For example for a service that includes an iterative algorithm, the user. may need to judige if
convergence| to a sufficient degree of accuracy has been achieved.

7.3.5.3.5 tructure
The workflow-managed (translucent) chaining architecture pattern is shown in Figure 6.

NOTE There may be multiple workflow services. If there is more than ene, the workflow services must coordinate to
carry out the gredefined chain. In the extreme case, each service in the chain contains a workflow service and the chain is
passed along|with the service results. The unique features of the translucent pattern are the existence of a predgfined
chain and the pser’s awareness of the chain.

1. Invoke a chain

Client >
4—

5. Chain results

4d. Service status

|

|

: Workflow
Be. Service status i

| ¢ service

2b. Service status .
2a. Invoke service

4a. Invoke service

3a. Invoke service

|
|
|
|
|
|
I
|
|
|
|

3b. Request input ~ . 4b. Request input
< OETVICE <+
Service Service
<+

4c. Request input |

Figure 6 — Translucent chaining — Workflow-managed chaining architecture pattern
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Table 6 — Description of steps in Figure 6

Step 1. Invoke a chain A human uses a client to request that a workflow service execute a chain. The user may be
allowed to modify some aspects of the chain prior to execution.

Step 2a. Invoke service The workflow service determines the services in the chain and invokes the first service.

Step 2b. Service status The service informs the workflow service of the completion of the task. Status of the
service may be provided directly to the client. The client may stop the workflow.

Step 3a. Invoke service Upon notification of completion of the first service, the workflow service determines the

Step 3b. Request input next service in the chain and invokes it. The second service requests results from the first

Step 3c. Service status service. The service informs the workflow service of the completion of the task. Status of
the service may be provided directly to the client. The client may stop the workflow.

Stepl4a. Invoke service Upon notification of completion of the second service, the workflow servicé d’ttermines the

Step|4b. Request input next service in the chain and invokes it. The third service requests results_fromn the first and

Stepl4c. Request input second services. The service informs the workflow service of the completion of the task.

Stepl4d. Service status Status of the service may be provided directly to the client. The.¢Client jmay stop the
workflow.

Step|5. Chain results Upon notification of completion of the last service, the workflowservice infornm)s the client of
the completion of the chain.

7.3.5

7.3.5

As th
indivi
behir

7.3.5

In thi
disco
servi

4  Aggregate service (opaque-chaining)
41 Name
e name implies, in this pattern the services appear as a‘single service that handles all coord

dual services behind the aggregate service. The user’has no awareness that there is a sq
d the aggregate, hence the alias of opaque chaining:

4.2 Problem

5 pattern, the user relies on an aggregate-service to execute a predefined chain of services.
vered the aggregate service and-may have no knowledge of how the aggregate acco
ce. The user may need to provide parameters particular to the specific instance, but

aggregate service to carry out the chain.

7.3.5

The

4.3 Context

lser knows of an-aggregate service, perhaps not knowing that a chain of services im

aggregate. The user.intéracts with the aggregate service to execute the chain including providin
spec

fic to the datarinstances of interest to the user.
4.4 Forces
duce the users workload, the aggregate servrce handles all details of the multi-servic

nation of the
t of services

The user has
mplishes the
elies on the

blements the
) parameters

b aspects of

antic validity,

by evaluatlng interim results the user can evaluate the semantlc validity of the speC|f|c instance of this
processing. For example, for a service that includes an iterative algorithm, the user may need to judge if a
sufficient degree of convergence has been achieved. These intermediate results need not reveal the
underlying services.

© IS0
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7.3.5.4.5 Structure

The aggregate service (opaque-chaining) architecture pattern is shown in Figure 7.

Client
1. Invoke Service 5. Service Results
Aggregate
service
4a. Invoke service
2. Invoke service —>
D E—
3a. Invoke service
3b. Request input . 4b. Request input
< Service «—
Service Service
e

4c. Request input

Figure 7 — Opaque-chaining

Table 7 — Descriptioh of steps in Figure 7

Step 1. Invoke a service A human uses a client to\request that an aggregate service execute a chain. The usef may
have no knowledge thatithe service is implemented using a chain of services.

Step 2. Invoke service The aggregate service determines the services in the chain and invokes the first sefvice.
The service infonms the aggregate service of the completion of the task.

Step 3a. Invoke service Upon notification of completion of the first service, the aggregate service determines the

Step 3b. Reqpest input next service in the chain and invokes it. The second service requests results from the first
seryvice~The service informs the aggregate service of the completion of the task.

Step 4a. Invoke service Upon notification of completion of the second service, the aggregate service deterrpines

Step 4b. Reqpest input the next service in the chain and invokes it. The third service requests results from the first

Step 4c. Reqliest input and second services. The service informs the aggregate service of the completion ¢f the
task.

Step 5. Chain restlts Upon notification of completion of the last service, the aggregate service informs the flient

of the completion of the chain.

7.3.6 Variations on chaining patterns

The three chaining patterns discussed above could be combined in a variety of ways.

Each of the lowest level services shown in the pattern diagrams could in turn implement a chain. This is
recursive composition of services supported by the opaque pattern. A service chain can become a new
service. The ability to define recursive composition of services provides scalability and support for top-down
progressive refinement as well as for bottom-up aggregation.

The patterns could be used to define how a library of chains is constructed. A knowledgeable user could build
chains using the transparent pattern. Through iterative use of the transparent pattern, a chain is constructed
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that produces valid results. Chains are then made available for wider use following the translucent pattern.
Certain chains may become routinely used and an aggregate service is built as an interface.

An example need for a translucent or opaque chaining pattern occurs in decision support. The decision-maker
is an individual using decision-support aids to help make a decision. An example of a decision-support aid is a
service chain. The decision-support aid developer is an individual who “integrates” chains of services into
decision-support aids.

Another type of service interaction can be considered as chaining, where a user makes a request of a lead
service and the lead service then invokes a secondary service, which invokes a tertiary service. Each of the
services responds to the request when it has sufficient information from the underlying services. In this way,

$trothaye

there

1o no-axvnhecitehain-bis achain o anbinA
TS TIoOCAPTNCICran oot rattcra Crant TS hectr

7.4 | Service metadata

7.4.1] Introduction

Service metadata records can be managed and searched using a catalogue-service as is dong for dataset
metadata. In order to provide a catalogue for discovering services, a schema for describing|a service is
needpd. This section defines a metadata model for service instances. The.metadata elements |for a service
provifle sufficient information to allow a client to invoke the service based on the metadata record. In order to
placqg the service metadata in context, three types of entities need to-bé described:

q

4

H—lh.

A se
data
throu
servi
coup
datas
the s

Figur

accessible over a network;

ervice instance: a service instance is the service itself) hosted on a specific set of h

ervice metadata: a service metadata record describes a service instance, including a desd
ervices operations and an “address” to access the'specific service instance;

ervice type: in some cases a service metadata record will describe a service instance

ervice type, i.e. a platform-specific (service specification. Some clients will be able to
ervices of well-known type. A usér could search the service metadata catalogue to find in]
pecific well-known service type.” A service registry is defined to be the service that provid
ervice types.

vice instance may be_ tightly coupled with a dataset instance, or it may be un-associated
instances, i.e. loosely-coupled. Loosely coupled services may have an association wit
gh the service typendéfinition. In the tightly coupled case, the service metadata shall desc
ce and the geographic dataset, the latter being defined in accordance with ISO 19115. Also
ed case, the{permitted values in the SV_Operations shall be constrained by the values d
ets associatéd with the service. For the loosely coupled case, dataset metadata need not b
ervice metadata.

e 8 ‘compares the structure of service specification with service metadata. A service

bardware and

ription of the

vhich is of a

well-known type”. By well-known type,.it iS’meant that the service conforms to a published gefinition of a

access only
stances of a
bs details on

with specific
n data types
ribe both the
for the tightly
bfined by the
e provided in

specification

desc

ibing a service type includes an aggregation of interfaces. Interfaces are an aggregation

f operations.

The aggregation of operations in an interface, and the definition of interface, is for the purpose of software
reusability. To describe a service instance, the aggregation associated with an interface is not needed. A
service instance is described by  SV_Serviceldentification and SV_OperationMetadata.
SV_Serviceldentification describes the functionality provided by the service. SV_OperationMetadata describes
the operations by which the service instance can be invoked.
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SV_ServiceSpecification
(from Service Model)

1.n

1..n

SV_Interface

(from Service Model)

+ typeName : TypeName

SV_Serviceldentification

+ serviceType : GenericName

+ serviceTypeVersion[0..n] : CharacterString

+ accessProperties[0,1] : MD_StandardOrderProcess
+ restrictions[0,1] : MD_Constraints

9

" Al AL [
cIrauvuriNairtic . wicihiocTiNaliiic

Dependery

cies

0..n
+dependsOn

1.n +interface

1

+operation

SV_COperation
from Service Model)

+ operationName : MemberName

7.4.2 Service metadata main class diagram

Figure 9 pro

The structur
(SV_Service
describe thd
particular se
Class Metad

Figure 8 — Services and-service metadata

ides a UML static model of servicé metadata for a service instance.

e of service metadata inclides three major classes: a section of basic service met
dentification class) that jpprovides a general description of the service and two sections

operations (SV_OperationMetadata) and data (MD_Dataldentification) available frg
vice. The service metadata schema is defined using elements of ISO 19115. The “Record
hta” package is deseribed in ISO/TS 19103, Conceptual Schema Language.

Dependencies

+containsOperations | 1.-n
SV_OperationMetadata

+ operationName : CharacterString
+ DCP[1..] : DCPList 0..n
+ operationDescription[0,1] : CharacterString | +dependsO|
+ invocationName[0,1] : CharacterString

+ connectPoint[1..*] : Ch.OnlineResource

hdata

that
m a
5 and

20
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The classes shown in Figure 9 are described in Annex C.

<<Abstract>>
MD_ldentification

SV_S

erviceProvider

(from Identification information)

+ providerName :

+ serviceContact{1..*]: C|_ResponsibleParty

CharacterString

+ citation : Cl_Citation
+ abstract : CharacterString

+ purpose [0..1] : CharacterString

+provider<> 0..n

+ credit [0.."] : CharacterString
+ status [0..*] : MD_ProgressCode

+ pointOfContact [0..*] : Cl_ResponsibleParty

i

ISO 19119:2005(E)

<<CodeList>>
DCPList

+ XML

+ CORBA
+JAVA
+COM

+SQL

+ WebServices

enumeration>>

1..%| +services

SV_Serviceldentification

+ serviceType : GenericName

+ serviceTypeVersion[0..n] : CharacterString

+ accessProperties[0..1] : MD_StandardOrderProcess|
+ restrictions[0..1] : MD_Constraints

+operatesOn

SV_ParameterDirection

+in
+ out
+in/out

(fromdentification information)

MB “Dataldentification

+ spatialRepresentationT ype [0..*] : MD_SpatialRepresentatiopTypeCode
+ spatialResolution [0..%] : MD_Resolution

+ language [1..2] ;,CharacterString

+ characterSet{0s,1] : MD_CharacterSetCode = "utf8"
+ topicCategery/[1.."] : MD_TopicCategoryCode

+ envirohmentDescription [0..1] : CharacterString

+ extent [0.2*] : EX_Extent

+,supplementallnformation [0..1] : CharacterString

SV_OperationChainMetadata

hame : CharacterString
+[description[0..1] : CharacterString

+

+parameters

Dependencies
+containsOperations | 1..*
SV_OperationMetadata
+ operationName : CharacterString
+operation + DCP[1..*] : DCPList 0.
+ operationDescription[0..1] : CharacterString
1.* + invocationName[0..1] : CharacterString +dependsOn
{ordered) [* connectPoint[1..*] : Cl_OnlineResource
name : MemberName
Chanining Metadata
+operation
<<DataType>>

SV_Parameter

+ direction[0..1] : SV_ParameterDirection

<<Metaclasg>>
Type

+ description[0..1] : CharacterString
+ optionatity : CharacterString = "Mandatory"
+ repeatability : Boolean

+valueType

(from Records and Class Metadata)
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Figure 9 — Service metadata class diagram

Data dictionary for' geographic service metadata

Service instance of unknown type

a dictionary for-geographic service metadata is provided in Annex C. The entities in Figure
data dictionary.

D are defined

One

L £ - 1 - ) L (] 1 =N | Vo H 4 H
approach-foraservice catatoguetstoassumethat-the metadataatoneprovidesufficientinformation for a

client to invoke the service. An alternate approach is to require that the metadata record for the instance make
reference to a service type definition. For example, a metadata record for a service instance of coordinate
transformation would reference the OGC implementation specification. Table 8 describes the implications of
assuming that the service is of a well-known type or is not. A key aspect to dealing with services of unknown
type is to assume the presence of intelligence in the client, e.g. a human in the loop. As a human is able to
interpret the semantics intended by the service metadata where a software client cannot, the table shows
what is feasible.
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Table 8 — Options for well known type in service metadata

Services in the Catalogue are of a known
type

Services in the Catalogue may be of an
unknown type

human is in the loop
with the client

feasible

Conceivably feasible assuming that the client
interaction is done with opaque messages, so
there can be a generalized client that can

create marked-up messages. The human fills

in the message based on the operations
descriptions retrieved from the catalogue.

machine-to-machine;

This is feasible if the client implements a questions if this is feasible

no human as

ne client [ metamoael 10r the Known service, In aadition

to the syntax for the service.

7.6 Simple service architecture

The followir
architecture
instances of

Messag
operatio
payload
characts
request
easy as

Separat

For exarple, the user may have no need for the potentially voluminous intermediate products in a s¢

chain. G
interfacd
client sh
be acce

Stateful
invocatic
interacti
may be
Transitid

Known {
to runtin
instance
types.

g simplifying assumptions should be considered when implementings.a message-
0 support service chaining. Systems compliant with this set of guidelines shall be referred
simple service architectures. Systems should comply with the simple service architecture.

p-operations. For simplicity, it is desirable to model the operations as messages. A mes
h shall consist of a request and response. Requests and responses contain parameters 4

which is transferred in a uniform manner independent “ef content. Simple application
rized by message exchange patterns such as one-way (ot\event), and two-way (or synchro
fesponse interactions. A service specification should maké such simple exchange applicatio
possible to create and to use.

on of control and data. A client controlling a service may not want the full results of the se

nly the final result of a service chain may.be needed by the client. Therefore, operations
should separate the control of the service from the access to the data resulting from a serv
ould have the option of receiving just\the status of an operation and, separately, the data s
Esible through a separate operation.

n be composed of a single request-response pair with no dependence on past or f
bns. This will not always,be possible. For some services, preconditions must be set and ite
equired; then it will beyhecessary to model the service with a state diagram having multiple §
ns between the states are triggered by operations.

ervice typeAll service instances are of specific service types and the client knows the type
ne. Clients'shall contain software for accessing the service type prior to encountering se

ased
to as

sage
s the
5 are
hous)
hs as

Fvice.
rvice
of an
ce. A
hould

vs. stateless service. For simplicity it is desired that a service be stateless, i.e. that a sgrvice

uture
ation
tates.

prior
rvice

s of thestype in an implemented architecture. The assumption is that the client knows the sg¢rvice

Adequate hardware. 'he services described In this International Standard are sottware |mp|ementations

running on hardware hosts. This International Standard assumes that the issues of hardware hosting of
the software are transparent to the user. It is assumed that the service has adequate hardware, i.e.
hardware assignment is transparent to user.
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8 Information viewpoint: A basis for semantic interoperability

8.1 Information model interoperability and the information viewpoint

Achieving information model interoperability is one of the main goals of the ISO 19100 series of International
Standards. Many of the other International Standards in this series, i.e. ISO 19107, ISO 19115 and others, are
primarily focusing on defining the content of the information that is being processed by the services and
exchanged between services. The information viewpoint is defined in the ODP to include a static information
model and a dynamic information model. The semantics of service interactions, e.g. what services make

sense to chain, are developed in 8.6.

To bg¢ able to interoperate in the information viewpoint, two systems must be information model.i

To a
semsa

q

4

q

4

The

the |
allow
interd
defin

Chieve information model interoperability the two systems must be both syntactically intef
ntically interoperable:

yntactically interoperable: two systems are syntactically interoperable if they use‘the same

the information that flows between the systems and is processed by the systems;

emantically interoperable: two systems are semantically interoperable if they have

nteroperable.
pperable and

structure for

a common

derstanding of the semantics of the information that flows between‘the systems and is processed by

:Ln
e systems.

ommon structural models, being defined by the informationimodels, address syntactic inter:

bperability. In

50 19100 series of International Standards the models ‘are*based on a generic-feature model, which

5 for representation of various types of features, all having the same structure. To achie
perability for feature types, it is, in addition, necessaryto match or make mappings betweer
tions from feature-type catalogues. The issues of such information model interoperabilit

addrgssed in this International Standard.

The i
by a
in a
desc
inforn

The i
servi

hformation viewpoint in ISO RM-ODP describes the information that flows in a system and
system. It focuses on the structuring of semantic information, typically the information that
database and communicated among the components of a system. An information mod

ve semantic
feature-type
y will not be

is processed
will be stored
el is used to

ibe the information viewpoint. This."information model defines the structure and semantics of the

nation used in system by defining objects, their properties and their relationships.

hformation viewpoint is als6_concerned with the semantics of the information processing. Eqch particular

ce will need to define its 'syntactical interfaces through operations and its semantics throug

of th¢ meaning of the operations and their legal sequencing. The latter can be done through p

cond

This
taxor
the €
way
taxor

tions and invariants.in/OCL, and by UML state diagrams.

section contgins a description of a taxonomy of various services. There exist mult
omies for_services, based on various classification dimensions. The one that is used here
xtended\OSE model. The purpose of defining a taxonomy in this International Standard is
pf identifying geographic extensions to various existing service types. It is not intended ta
omy.to be used in the context of geographic services.

h description
re- and post-

ple possible
is based on
to have one
be the only

The identification of a required service shall specify whether a needed service is GIS-specific or more IT
general, and to which of the six service domains it belongs. The processing-services domain will typically
contain a variety of application-area (Gl) specific services.

The next sections describe typical IT services and then show some possible geographic services in each of
the six service domains.

8.2 Extended open systems environment for geographic services

The model for the information viewpoint is provided by ISO 19101, which defines the Extended Open Systems
Environment (EOSE) model for geographic information. The EOSE defines classes of services based on the
semantic type of computation that they provide. EOSE provides the functional decomposition of the services
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for the geographic domain by extending the more general Open System Environment model; see
ISO/IEC TR 14252].

Consistent with ISO 19101, this subclause defines six classes of information technology services that shall be
used to categorize geographic services.

Human interaction services are services for the management of user interfaces, graphics, multimedia,
and for presentation of compound documents.

Model/Information management services are services for the management of the development,
manipulation, and storage of metadata, conceptual schemas, and datasets.

Workflow/Task services are services for the support of specific tasks or work-related activities condlcted
by humgns. These services support use of resources and development of products involving-a_seqyence
of activities or steps that may be conducted by different persons.

Process|ng services are services that perform large-scale computations involving substantial amoupts of
data. Examples include services for providing the time of day, spelling checkers; and serviceg that
perform |coordinate transformations, e.g. that accept a set of coordinates expressed using one refefence
system and convert them to a set of coordinates in a different reference system. A processing segrvice
does nof include capabilities for providing persistent storage of data or transfer of data over networks.

Communication services are services for encoding and transfer of data.across communications netwporks.

System management services are services for the management of system components, applications and
network$. These services also include management of user aceounts and user access privileges.

Not every information-technology service needs to be changed or specialized to be useful for processing
geographic information. A separation between geographiciServices and IT services is made in 1ISO 19101.
This separann is emphasized because it is essential~to identify and make use of general IT sefvices

whenever th
8.3 Geographic services taxonomy

8.3.1 Geodraphic services taxonomy-requirements

y exist.

The following subclauses define the~geographic services taxonomy. The taxonomy consists of the titles pf the
categories (Table 9) and the definitions for the categories. Definitions of the categories are provided if 8.2.
Systems compliant to this International Standard shall use the geographic services taxonomy to organizq their
services. A $pecific service shall be categorized in one and only one category, unless it is an aggrggate

service that fhay perform_services from more than one category.

The following subclauses provide examples of geographic services within the geographic services taxorjomy.
It is not required-that a system provide any service listed in these subclauses. It is required that if a system
provides a erwce named in these subclauses that the serV|ce shall be categonzed as deflned in these

subclauses. -
instances in the categorles of the geographlc service taxonomy

adata

If a service uses the name of an example service, the service shall provide the functionality that is defined in
these subclauses. For example, if a service entitled “catalogue viewer” is provided, it shall perform the
services defined for the catalogue viewer in the geographic human interaction services category. Systems
providing services should name services as found in the service examples.

24
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Table 9 — Geographic services taxonomy

— Geographic human interaction services

— Geographic model/information management services
—  Geographic workflow/task management services

— Geographic processing services

— Geographic processing services — spatial

19:2005(E)

8.3.2

Geog
are e

f

f

4

manage metadata about geographic data or geographi¢’services;

This viewer allows a user to interact with map\data, e.g. displaying, overlaying and querying

4 scene;

——Geougraphic processing services— thematic
— Geographic processing services — temporal

— Geographic processing services — metadata

— Geographic communication services

Geographic human interaction services

raphic human interaction services shall be a category in the geegraphic service taxonomy.
kamples of human interaction services for working with geographic data and services:

Catalogue viewer: Client service that allows a user to interact with a catalogue to locate,

Seographic viewer: Client service that allows a yser to view one or more feature collections ¢
5 the viewer client generator defined in 1IS@19128;

5eographic viewer — animation: Geographic viewer that allows a human to sequence views
eographic location at different times;

Seographic viewer — mosaicing: Geographic viewer that allows combination of views of geg
or adjacent areas into a single view;

Seographic viewer -—perspective: A perspective geographic viewer allows the viewpoint to
or example, to specify how high off the ground, what direction, and from what angle a viewp
Seographic)viewer — imagery: Geographic viewer that visualizes coverage data including th

ampledimensions in the coverage to colours in the display;

Seographic spreadsheet viewer: Client service that allows a user to interact with multiple

he following

browse, and

r coverages.
An example

of the same

graphic data

be changed;
bint is seeing

e mapping of

data objects

and to request calculations similar to an arithmefic spreadsheet, but extended 1o geographic data;

— Service editor: Client service that allows a user to control geographic processing services. Views include
understanding a service, composing/scripting service chains, invoking a service, statusing a service,
scheduling services for peak performance times, and invoking a service chain;

— Chain definition editor: Provides user interaction with a chain definition service;

— Workflow enactment manager: Provides user interaction with a workflow enactment service;

— Geographic feature editor; Geographic viewer that allows a user to interact with feature data, e.g.
displaying, querying; supports feature annotation. The user controls view orientation, perspective, depth

© IS0

2005 — All rights reserved
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8.3.3 Geographic model/information management services

cueing, hidden-line/surface, light-sources, transparency, and texture mapping onto the objects. Objects in
view can be picked or drawn on to generate new objects in the model.

Geographic symbol editor: Client service that allows a human to select and manage symbol libraries.
ISO 19117 is relevant to symbol libraries;

Feature generalization editor: Client service that allows a user to modify the cartographic characteristics
of a feature or feature collection by simplifying its visualization, while maintaining its salient elements —
the spatial equivalent of simplification;

Geographic data-structure viewer: Client service that allows a user to access part of a dataset to see its
internal ptructure; atfows USerto request creation of New objects from parts of am object being broysed;
allows uper to request a check of an object, e.g. type checking.

The following are examples of model/information management services for working with geographic datg and

services:

26

Feature Jaccess service: Service that provides a client access to and management of a feature store. An
access gervice may include a query that filters the data returned to the clienf: ISO 19125-1 is relevant to
feature gccess;

Map acgess service: Service that provides a client access to a.geographic graphics, i.e. pictures of
geographic data. ISO 19128 is relevant to map access;

Coverade access service: Service that provides a client aceess to and management of a coverage $tore.
An accgss service may include a query that filters thier data returned to the client. ISO 19123 and
ISO 191[11 are relevant to coverage access;

Coverage access service — sensor: Service that provides access to a coverage where the source ¢f the
coveragg data is a real-time sensor, i.e. not a persistent store;

Sensor @lescription service; Service that provides the description of a coverage sensor, including sensor
location |and orientation, as well as_the 'sensor’'s geometric, dynamic and radiometric characteristi¢s for
geoprocgssing purposes;

Product jaccess service: Seryice‘that provides access to and management of a geographic product gtore.
A product can be a predefined feature collection and metadata with known boundaries and coptent,
correspanding to a paper’map or report. A product can alternately be a previously defined det of
coveragges with associated metadata;

Feature [type service: Service that provides a client access to and management of a store of featurg type
definitiops. The-'static and dynamic information models for a feature type catalogue are provided in
ISO 191[10;

Catalogue service: Service that provides discovery and management services on a store of metadata
about instances. The metadata may be for dataset instances, e.g. dataset catalogue, or may contain
service metadata, e.g. service catalogue. ISO 19115 is relevant to catalogue service for dataset metadata.
Annex C of this International Standard is relevant to catalogue service for service metadata.

Registry service: Service that provides access to store of metadata about types. Types are vocabularies
that can be organized and related to each other. Example registries are information community registries,
type dictionaries, service registries and schema registries;

Gazetteer service: Service that provides access to a directory of instances of a class or classes of real-
world phenomena containing some information regarding position. An information model for a gazetteer is
provided by ISO 19112;
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Order-handling service: Service that provides a client with the ability to order products fro
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m a provider,

including the formulation of quotes on orders, selection of geographic processing options, submission of

an order, statusing of orders and billing and accounting of users' orders;

Standing order service: Order-handling service that allows a user to request that a product over a
geographic area be disseminated when it becomes available. Such dissemination includes receiving,
preparing (i.e., reformatting, compressing, decompressing, etc.), prioritizing, and transmitting the

geographic information requested through standing queries or profiles.

8.3.4 Geographic workflow/task management services

The

servi

8.3.5

8.3.5

The t

ISO

are i
categ

LES!

Chain definition service: Service to define a chain and to enable it to be executed by

Chain definition service may also provide a chain validation service;

Vorkflow enactment service: The workflow enactment service interprets a chain and
instantiation of services and sequencing of activities. This is_done through one or more

PR

et of workflow engines. Workflow control data include th&'internal state information associ
arious services under execution and may also include check-pointing and recovery/resta
sed by the workflow engines to co-ordinate and recaver from failure conditions.

ubscription service: Service to allow clients todregister for notification about events. Event

y a service that performs an activity resulting in the event. Events are catalogued by the

ollowing are examples of worktlow/task management services for working with geograp

nactment service. This includes information about its starting and completign“conditions
ctivities and rules for navigating between them, user tasks to be undertaken,references tg
vhich may be invoked, definition of any workflow relevant data which may heed to be refi

vorkflow management engines, which manage the execution’ of individual instances of
ervices. A workflow enactment service maintains control:data either centralized or distriby

hic data and

the workflow
, constituent
applications
erenced, etc.

controls the
co-operating
the various
ted across a
ated with the
t information

5 are defined
subscription

ervice. Clients identify events of interest,“e-g. receipt of data with a specific geographic ext¢nt. When an

vent occurs, the subscription servicessends notification to all clients who have registered
e event. Once an event occurs, a~subscription service may cause an activity to occur, e.g.
roduct.

Geographic processing.services

1 Relation of geographic processing services to general feature model

axonomy within the processing services category is based on the General Feature Model as

4

ased on thel property types for features given by the General Feature Model. The proces
ory of EQSE is subdivided into the categories for geographic processing services shown in

Table 10 — Geographic processing services taxonomy

BN interest in
delivery of a

presented in

9109. Processing services modify the properties of Features; therefore processing services categories

5ing services
[able 10.

Geographic processing services — spatial
Geographic processing services — thematic
Geographic processing services — temporal

Geographic processing services — metadata
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8.3.5.2 Geographic processing services — spatial

The following is a non-exhaustive listing of geographic processing services — spatial.

28

Coordinate conversion service: Service to change coordinates from one coordinate system to another
coordinate system that is related to the same datum. In a coordinate conversion, the parameters’ values
are exact. Coordinate conversion services include map projection services. ISO 19111 is relevant to
coordinate conversion;

Coordinate transformation service: Service to change coordinates from a coordinate reference system
based on one datum to a coordinate reference system based on a second datum. A coordinate
transforqratiomdiffers—fromm—a—coordimate—conversiom i —thatthe—coordimate—transformmatiom—parameter
values gre derived empirically; therefore, there may be several different estimations (or realizat|ons).
ISO 19111 is relevant to coordinate transformation;

Coverage/vector conversion service: Service to change the spatial representation ffem a covgrage
schemalto a vector schema, or vice versa. A standard relevant to vector schema definition is ISO 19107.
A standard relevant to coverage schema definition is ISO 19123;

Image doordinate conversion service: Coordinate transformation or coordinate conversion servige to
change [the coordinate reference system for an image. A standard releyant to image coordinafes is
ISO 191P3; standardization relevant to image coordinates is also discussed in ISO/TR 19121;

Rectificgtion service: Service that projects a tilted or oblique image.onto a selected plane or other sufface.
The plane is often horizontal, but can be tilted to achieve some desired condition, such as to better fit the
local surface of the earth;

Orthoregtification service: Rectification service that removes image displacement due to variatipn in
terrain ejevation. Orthorectification requires use of digital,€levation data, usually in grid form;

Sensor geometry model adjustment service: Service that adjusts sensor geometry models to improye the
match of the image with other images and/or known ground positions;

Image geometry model conversion service:"Service that converts sensor geometry models into a different
but equiyalent sensor geometry model;

Subsetting service: Service that\extracts data from an input in a continuous spatial region eithpr by
geographic location or by grid coordinates;

Sampling service: Service that extracts data from an input using a consistent sampling scheme either by
geographic location or by’grid coordinates;

Tiling chlange service: Service that changes the tiling of geographic data;

Dimensipn-measurement service: Service to compute dimensions of objects visible in an image or |other
geodatal Ax alternative name for this service is “image mensuration services”;

Feature manipulation services: Register one feature to another, an image, or another data set or
coordinate set; correcting for relative translation shifts, rotational differences, scale differences, and
perspective differences; verifying that all features in the Feature Collection are topologically consistent
according to the topology rules of the Feature Collection, and identifying and/or correcting any
inconsistencies that are discovered;

Feature matching service: Service that determines which features and portions of features represent the
same real-world entity from multiple data sources, e.g. edge matching and limited conflation;

Feature generalization service — spatial: Service that reduces spatial variation in a feature collection to
increase the effectiveness of communication by counteracting the undesirable effects of scale reduction;
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The following is a non-exhaustive listing of geographic processing services — thematic:
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Route determination service: Service to determine the optimal path between two specified points based
on the input parameters and properties contained in the Feature Collection; may also determine the
measured distance between two points along a specified path based on the properties supported in the
Feature Collection further, may determine the length of time it takes to follow a route through the
geographic data in the Feature Collection;

Positioning service: Service provided by a position-providing device to use, obtain and unambiguously
interpret position information and determine whether the results meet the requirements of the use. A
standard relevant to position services is ISO 19116;

Proximity analysis service: Given a position or geographic feature, finds all objects with a given set of

gttributesthatarefocatedwithima user=specifieddistance of thepositiomor featore—]

Geographic processing services — thematic

Seoparameter calculation service: Service to derive application-oriented quantitative resultg that are not

available from the raw data themselves;

Thematic classification service: Service to classify regions of geographic data based |on thematic
ttributes. Classification of coverages (including images) subdivides a coverage into regions based on
ttribute values. Classification of features, sorts features into-groups based on attribute valdes or feature
ssociations;

re collection
ta reduction;

eature generalization service — thematic: Service that generalizes feature types in a feat
increase the effectiveness of communication by counteracting the undesirable effects of d

ubsetting service: Service that extracts features or coverage elements from a larger get based on
ematic characteristics;

$patial counting service: Service that-gounts geographic features of a given type within a spdcified area;

Seographic information extraction services: Services supporting the extraction of featur¢ and terrain

information from remotely sedsed and scanned images;
Image processing seryice:” Service to change the values of thematic attributes of an infage using a
xlathematical function.-Example functions include convolution, data compression, feature extraction,
equency filters, geometric operations, non-linear filters and spatial filters;

Reduced resolution generation service: Service that reduces the resolution of an image;

Image maripulation services: Services for manipulating data values in images: changin
¢ontrast™ values, applying various filters, manipulating image resolution, noise remov.
q

j colour and
bl, “striping”,

ystematic-radiometric corrections, atmospheric attenuation, changes in scene illumination, g

tc.;

Image understanding services: Services that provide automated image change detection, registered
image differencing, significance-of-difference analysis and display and area-based and model-based
differencing;

Image synthesis services: Services for creating or transforming images using computer-based spatial
models, perspective transformations, and manipulations of image characteristics to improve visibility,
sharpen resolution, and/or reduce the effects of cloud cover or haze;

Multi-band image manipulation: Services that modify an image using the multiple bands of the image.
Examples include ratioing, principal components transformation, intensity-hue-saturation colour space
transformation, de-correlation-stretching;
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— Obiject detection service: Service to detect real-world objects in an image;

— Geoparsing service: Service to scan text documents for location-based references, such as a place
names, addresses, postal codes, etc., in preparation for passage to a geocoding service;

— Geocoding service: Service to augment location-based text references with geographic coordinates (or
some other spatial reference).

8.3.5.4 Geographic processing services — temporal

The following is a non-exhaustive listing of geographic processing services — temporal.

— Change|detection services: Service to find differences between two data sets that represent.the”same
geographical area at different times;

— Tempordl reference system transformation service: Service to change the values of temporal instgnces
from ong temporal reference system to another temporal reference system. ISO,19108 is relevant to
temporal reference systems. Using the terminology of ISO19108, a temperal® reference system
transformation service replaces the TM_Position value of a given TM Instant with an equiyalent
TM_Posdtion value associated with a different temporal reference system;

— Subsetting service: Service that extracts data from an input in a contindous interval based on tenjporal
position jvalues;

— Sampling service: Service that extracts data from an input using<a’consistent sampling scheme bas¢d on
temporal position values;

— Temporal proximity analysis service: Service that, given-a‘temporal interval or event, find all object$ with
a given set of attributes that are located within a user-specified interval from the interval or event.

8.3.5.5 Geographic processing services — metadata
The following is a non-exhaustive listing of geographic processing services — metadata.

— Statistical calculation service: Service\to calculate the statistics of a data set, e.g. mean, median, node
and stamdard deviation; histogramstatistics and histogram calculation; minimum and maximum pf an
image; |multi-band cross-cornrelation matrix; spectral statistics; spatial statistics; other statistical
calculatipns;

— Geographic annotation“services: Services to add ancillary information to an image or a featurd in a
Feature [Collection (eig. by way of a label, a hot link, or an entry of a property for a feature ipto a
databasg) that augments or provides a more complete description.

8.3.6 Geographic communication services

Examples of communications services for working with geographic data and services:

— Encoding service: Service that provides implementation of an encoding rule and provides an interface to
encoding and decoding functionality. A standard relevant to encoding is ISO 19118;

— Transfer service: Service that provides implementation of one or more transfer protocols, which allows
data transfer between distributed information systems over off-line or on-line communication media. To
successfully transfer data between two systems, the sender and receiver need to agree on the transfer
protocol to be used. A standard relevant to transfer is ISO 19118. For some geographic data sets, large
data-object transfer is required;

— Geographic compression service: Service that converts spatial portions of a feature collection to and from
compressed form;
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— Geographic format conversion service: Service that converts from one geographic data format to another;

— Messaging service: Service that allows multiple users to simultaneously view, comment about, and
request edits of feature collections. This service allows collaboration involving geographic data;

— Remote file and executable management: Service that provides access to secondary storage of
geographic features as if it were local to the client.

8.3.7 Geographic system management services

NOTE No geographic-specific system management services have been identified.

8.4 |I1SO 19100 series of International Standards in geographic service taxonomy

This pubclause summarizes the references to geographic information standards in the-ISO 191(Q0 series that
are ljsted in the geographic service taxonomy of 8.3. Table 11 provides a mapping of th¢ referenced
ISO 19100 series of International Standards to the extended OSE service categories.
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Table 11 — Mapping the ISO 19100 series of International Standards to extended OSE service

categories
Extended OSE service category Relevant ISO 19100 series standard
Geographic human interaction services ISO 19117 Geographic information — Portrayal
ISO 19128 Geographic information — Web Map server
interface
Geographic model/information management ISO 19107 Geographic information — Spatial schema
services
ISO 19110  Geographic information — Methodology for feature
cataloguing
ISO 19111 Geographic information — Spatial referengingby
coordinates
ISO 19112 Geographic information — Spatial referencing by
geographic identifiers
ISO 19115  Geographic information — Metadata
ISO 19123  Geographic information.—~.Schema for coverage
geometry and functions
ISO 19125-1 Geographic information — Simple feature access -
Part 1: Commen<architecture
ISO 19128 Geographicdinformation — Web Map server
interface
Geographic Workflow/task management services (no relevant ISO 19100 series International
Standards)
Geographic processing service ISO 19107 Geographic information — Spatial schema
ISO 19108 Geographic Information — Temporal schema
ISO 19109  Geographic information — Rules for applicatiof
schema
1ISO 19111 Geographic information — Spatial referencing by
coordinates
ISO 19116 Geographic information — Positioning serviceg
ISO 19123  Geographic information — Schema for coverage
geometry and functions
ISO 19118 Geographic information — Encoding
Geographic cpmmunication ‘s€rvices (no relevant ISO 19100 series International
Standards)
Geographic slystem.management services (no relevant ISO 19100 series International
Standard)

8.5 Geographic service chaining validity

A service chain combines services to produce results that the individual services could not produce alone. The
early parts of this clause have defined type of services that could be chained. Clause 7 defines the syntactic
issues of service chaining, e.g. data structure of a chain, architecture patterns for chaining. Clause 7 defines
how to construct chains; it does not address whether the results of a chain are semantically valid. The human
user that constructed a new chain or invoked an existing chain of services should determine semantic validity
of the results of a service chain. (Here it is assumed that the chain is syntactically correct, i.e. the input and
output types internal to a chain match and the chain produces a result.) Some factors to consider in the
semantic evaluation of a chain result are listed below:

— Appropriateness of starting data: Are the based datasets suited to the subsequent processing? For
example, are the accuracy and resolution of the data and thematic values relevant?
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— Effect of services on data: How do the individual services affect the data, e.g. error sources and

propagation?

— Sequence of the services: How does the order of the chain affect the results? For example, should a
spatial operation, e.g. orthorectification, be performed before or after a thematic operation, e.g.

resampling the attribute values?

The evaluations depend upon understanding the services, e.g. through review of the service metadata, but
also rely upon the users' understanding of the combinations of the services.

8.6 Services organizer folder (SOF)

8.6.1| Introduction

Services organizer folders (SOFs) were introduced in 7.3 as groupings of services that\aré used

task.|Clause 7 introduced SOF as a structure. The remainder of this clause provides:example SC

the service taxonomy defined earlier in Clause 8.

8.6.2| Image exploitation SOF

Imagg exploitation services are required to support most aspects of image exploitation, includ

meagurement of ground positions and of object dimensions. For example, a variety of services a
extrapting features from images, or digital elevations from stereescopic images. Image exploit
are widely implemented and used in photogrammetric systems; Currently using custom interfaces

Tablg 12 provides an example Image exploitation SOF.

Table 12 — Image Exploitation SOF

Geographic Service Taxonomy,

Image Exploitation Services

Human interaction services

Geographic viewer — mosaicing

Model/information management services

Coverage access service
Feature access service
Catalogue service

Workflow/task services

Chain definition service
Workflow enactment service

Processing-services

Processing services — spatial

Coordinate conversion service
Coordinate transformation service
Image coordinate conversion service
Orthorectification service

Processing services — thematic

Geoparameter calculation service
Thematic classification service

Image processing service

Processing services — temporal

Subsetting service
Subsampling service

Processing services — metadata

Statistical calculation service

Communication services

Geographic format conversion service

System management services
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8.6.3 Geographic data fusion SOF

Geographic data fusion is a framework of services for the synthesis of data originating from different sources.
It aims at obtaining information of greater quality; the exact definition of greater quality will depend upon the
application. Geographic fusion is accomplished through organizing, relating and linking disparate sources of
location-based information. Geographic fusion relates to the fusion of two or more geographic elements and
the fusion of geographic elements with other sources of structured and unstructured data from distributed
sources.

Table 13 provides an example Geographic fusion SOF.

Table 13 — Geographic data fusion SOF

Geographic Service Taxonomy Image Exploitation Services

Human interaction services Geographic viewer

Model/information management services | Map access service
Geature access service
Catalogue service
Gazetteer service
Feature type service

Workflow/task services —

| Processing services

Processing services — spatial Feature matchingcservice

Change detection services
Geoparsing'service
Geocoding service

Processing services — temporal —

‘ Processing services — thematic | Object detection‘service
| Processing services — metadata —

Communication services Encoding service
Messaging service

System management services —

9 Engingering viewpoint— A basis for distribution

9.1 Distribution transparencies and the engineering viewpoint

The engineefing viewpoint focuses on mechanisms for distribution, distribution transparencies, and suypport
services such as, security and persistence. Distribution transparencies enable complexities associated with
system distripution to be hidden from applications where they are irrelevant to their purpose.

Location transparency masks the need for an application to have information about location in order to invoke
a service. Location transparency is handled by name-servers that transparently map logical names to physical
server addresses. The underlying mechanisms used may differ between physical communication solutions.
For example, if CORBA is used, the CORBA naming service can be used as a name service. If socket
communication is used, a proprietary name server is used.

Replication transparency masks the fact that multiple copies of a service may be provided in order to provide
reliability and availability. Replication transparency is handled to the extent that different calling semantics can
be transparently implemented in the framework, dependent on the policies desired. The supported semantics
are a shallow copy (copy of one object without its associated objects), a partial copy (copy of one object with
its direct associated objects) and a deep copy (copy of one object and transitively a copy of all its associated
objects until no more objects are reachable).
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There are other distribution transparencies that are also important to relate to, such as the following:

r

failure transparency:
federation transparency:
group transparency:

migration transparency:

masks failures and recoveries of objects;

masks interworking across multiple administrations;

masks the use of a group of objects to provide an interface;
masks the relocation of an object;

esource transparency: masks passivation and reactivation;

[

q

In ordler to achieve interoperability between different platforms, it is neceéssary to have mappings

platfg
the in

Serv
abstr|
contg

9.2

Tos
refer
archi
prese
asso
resol

;lersistence transparency:

gecurity transparency:

Som
serv{r technologies and underlying infrastructures, such @s Enterprise Java Beans, Microsoff

hides the actual activation and deactivation of objects_from

Fansaction transparency: hides coordination for achieving the transactional properties;
hides the mechanisms that are being ~used for authen
authorization.

rms’ support for these transparencies. This can be done through{a higher abstraction layer
hplementation and representation of these services in various)platforms.

of these transparencies are being addressed in thetcurrent market-development aroun

r (MS MTS) and CORBA Components. Once thése are established, it is a natural step
ction layer for addressing distribution transparencies. This is currently in development at
xt of “UML profile and human readable language for EDOC — Enterprise Distributed Object

Distributing components using a multi-tier architecture model

nce model, a logical four-tier architecture is presented with discussion on variations in diffg
ectures. The logical architecture is the arrangement of services and associated interfa
nt in the system (see Figure 10). The physical architecture is the arrangement of com
Ciated interfaces that implement the services. The components are hosted on hardwar
rces or nodes.

a persistent

store, and the actual storage mechanisms and representation format used;

tication and

between the
that maps to

d application
Transaction
o specify an
OMG in the
Computing.”

pport flexible deployment, IT architéctures are structured as multi-tiered distributed architg¢ctures. As a

rent physical
ces that are
ponents and
e computing
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Human interaction
services
User processing Workflow/Task
services services
Communication
sefvices System
Shared processing management
services services
Model/Information
management
services

Figure 10 — Logical multi-tiered architecture

The OSE medel, as defined in 1ISO 19101, structures the types of services of an IT system. Each tier can
contain both [[T-general services and GIS-extended services-for that tier.

— The human interaction services tier is responsible(for physical interaction with the user, through display
and inpyit media and an appropriate dialogue.(This might be separated into a presentation tier and a
dialogug tier.

— The usdgr processing services tier is a\part of the processing services responsible for the functignality
required| by the user.

— The shafed processing servicesytier is part of the processing services responsible for common sefvices
(both domain specific and general) that can be used by multiple users.

— The mogel/information\management services tier is responsible for physical data storage and| data
management.

— The workflow/task services are a set of services that can be viewed as a specialized processing senyice.

— The communication services are responsible for connecting the various tiers together. [(The
communication services are present as the connections between the other service tiers.)

— The system management services are orthogonal to the multi-tiered architecture and might be introduced
in multiple tiers.

The logical architecture can be mapped to multiple physical architectures. All tiers could be mapped into one

monolithic application or could be mapped using different physical client-server architectures. Figures 12 and
13 show mappings to various physical architectures.
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In Figure 11, a data server contains the logic that interfaces either with a data storage system

other
provi

An a
may

A usgr interface client provides interactjon.services, contains the logic that presents information {

sourg
their
provi
mani
perfg

As shhown in Figure 11;7a two-tier physical architecture typically consists of a user interface clie

direc
Serve

As shown insFigure 11, a three-tier physical architecture introduces an intermediate application

respd
adva

. Human interaction \w | User interface client
User interface services
client v\
User processing services
~N
Application server
Shared processing
// services
Data server . Data server
“ Model/Information -y
management services

2-tier physical Logical 3-tier physidal

Figure 11 — From logical four-tier to physical two-tier or three-tier architecture

br with some

type of external data source, such as a data feed(or an external application system. The data server

les model/information management services.

pplication server contains components that are responsible for processing services. An appli
pbrovide both user processing services and shared processing services.

e and obtains input from that source. In most cases, the external source is a human end-us
own computer, although the_external source might also be process-oriented. The client 1o
les menus of options to allow the user to navigate through the different parts of the appli
bulates the input and output fields on the display device. Frequently, the presentation cor
rms a limited amount of input data validation.

ly with a datayserver. User services are normally executed in the user interface client, w
r provides shared processing services.

nsiblel for the execution of shared processing services, sometimes also for user servig

cation server

b an external
er working at
gic generally
cation, and it
nponent also

nt interacting
hile the data

server that is
es. A major

ntage of using a three-tier distributed information system is that the user can choose hov

to combine

components to perform tasks. In an interoperable component environment, the user can select components
that perform similar tasks and combine the chosen components to best produce the information that is needed
for application.
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) Human interaction services | |v| Web Browser client
User interface  |x”|
client
" . . Web-server
User processing services
N
Application server
Application server /
Shared processing services
Data server Pl Model/information iR Data server
management services
Thick client Logical Thin client

Figure 12 — Mapping logical four-tier to thick:and thin clients

As shown il Figure 12, a thick user interface client architecture-will typically contain a larger part qf the
functionality |n the user service. A thin user interface client (typically a web browser) will mostly contain user
dialogue and presentation code. A web browser client is a usehinterface client that interacts with a web derver,
using the internet HTTP protocol with content represented-in“lHTML and/or XML.

A platform-independent abstract specification can include specification of both user interface (Ul) plus sgrvice
and datal/infgrmation aspects. This means that a large specification can be broken into different parts,|each
addressing d different part of a total system spegcification (see Figure 13). The various parts can typically be
mapped into[different kind of specific technologies.
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10.1

The

system

interg
syste

platfgrm

syste

The ¢
asre

Information model

Platform —> Human interaction
mdependent UML Map to Web, services
User interface model | Pc, PDA,
GUI
User processing
D/D—% services
/
Platform Platform
independent » | independent UML Map to COM,
UML model Processing model J2EE, CORBA, Shared processing
Webservices, ... .
services
Abstract D/D—E
specification R Model/Information
P Platform i
: management services,
independent UML gg%tg ?IDB'
 file, ..

Figure 13 — Mapping from platform independent UML models

Technology viewpoint — A basis for.cross platform interoperability

Infrastructure interoperability and the technology viewpoint

echnology viewpoint of ISO RM-ODP is concerned with the underlying infrastructure in
. It describes the hardware_and software components used in a distributed system
perability in the technologytviewpoint, an infrastructure that allows the components of
m to interoperate is needed. This infrastructure, which may be provided by a distribute
(DCP), allows objects’ to interoperate across computer networks, hardware platforms, operating
ms and programming languages.

ommunication petween the objects in a DCP is handled by a “communication service”, for in]
blized by the Object Request Broker (ORB) in the CORBA environment.

ommunieation service is responsible for routing service requests from a client object to a se
¢st from-a client object to a server object is called a remote method invocation. To perforn
ofe) invocation on server objects the communication service needs to collect all the reques

The result from the request is then coIIected and packaged and returned to the calling client.
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of system B to interoperate. To allow system A to interoperate with system B, the compone

5
D

Geographic Services on Platform)B

igure 14 — Technology viewpoint model of the interoperability reference model
ication service allows the components in a distributed system te‘interoperate. In the two sys
Figure 14, communication service A allows the components” of system A (client A, ge
st be able to request services from the components @f system B and vice versa. There ar
ider:

systems use the same DCP:

bs defined the GIOP (general inter=ORB protocol) and IIOP (internet inter-ORB pro
s that allow two systems that use CORBA to interoperate. These standards define how obje

\ can invoke services from objects)in system B. DCOM and Java RMI also have suppg
objects in one system to invoke services from objects in another system.

systems use two different-DCPs:

Db systems use different’DCPs, they can interoperate through the use of special “bridging”
ridging tools allow-objects that use one DCP to interoperate with objects that use another D(

for multiple‘platform-specific specifications

d that ‘@ne platform-neutral service specification will be the basis for multiple platform-sp
fications. The OGC service specifications for simple feature access is an example of a

tems
pdata
the
hts of
b two

ocol)
cts in
rt for

fools.
P.

ecific
bet of

Cific) service specifications for SQL, COM/OLE and CORBA, and has demonstrated the ne
_d'l’f_t_l_t_ﬁft_rm—l_ﬂ—l_v_‘w erent implementation speciications of the same platform-neutral specitication.

d for

Multiple platform-specific specifications are necessary because of the variety of DCP's and the differences in
the way in which they support the functional requirements. One platform-neutral service specification is

needed to su

pport interoperability of multiple platform-specific specifications.

10.3 Conformance between platform-neutral and platform-specific service specifications

Platform-neutral models shall be described in UML in accordance with the rules and guidelines in
ISO/TS 19103. Platform-neutral service specifications shall define both static and dynamic models. Static
models define objects including the attributes and operations for each object. Dynamic models capture the
interaction patterns between objects and state modelling.

40
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Platform-specific models may be described in UML, together with a description of their mapping to the
corresponding platform-neutral models. It is allowed to describe the platform-specific models directly in a
platform-specific language such as SQL, CORBA/IDL, web services description language, etc., as long as the
mapping to the corresponding platform independent model is well defined.

Development of service specifications may proceed from platform-specific to platform-neutral or from platform-
neutral to platform-specific. In either case, a service specification shall not be considered complete until it has
a platform-neutral model and at least one platform-specific model; see Figure 15.

Platform-neutral
service specification

AN

Two-way mappings

Platform-specific Platform-specific Platform-specific
service service service
specification specification specification
(DCP-A) (DCP-B) (DCP-C)

Figure 15 — From platform-neutral abstract specifications to multiple platform-spegific
implementations

A platform-neutral service specification shall be~defined using the relevant parts of the UML information
models defined in other standards in the ISO 19400 series. A platform-specific service specificatign shall show
how jt meets the intentions of the platformneutral specification, by showing how the various| parts of the
platfgrm-neutral service specification are“tmapped onto the platform-specific service implementation. In order
to support interoperability between different implementation specifications, the reverse mapping back to the
concepts in the platform-neutral model 'should be defined. As relevant, a platform-specific specifigation should
includle the encoding of information ‘according to ISO 19118.

10.4| From platform-neutral to platform-specific specifications

Any |SO 19100 series,-specification that addresses a particular platform, i.e. SQL, CORBA of other, shall
e a detailed mapping specification from the basic data types used in the platform-neutral UML models to
ponding types in the platform. For the ISO 19100 series of International Standards, basic data types for
platform=neutral UML models are defined in ISO/TS 19103.

Implgmentation specifications for a particular platform may be described through the use of [the UML. In
partiqular, if platform-specific aspects have been introduced through the use of platform-specific| stereotypes,
tagged values and constraints. UML profiles with platform-specific types exist for various platforms.

Annex D provides mappings of the platform-neutral services of the computational viewpoint to a variety of
DCPs.
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Annex A
(normative)

Conformance

A.1 Conformance requirements

This Internatlonal Standard defines two classes of conformance: service architecture test module and selrvice
specification [test module.

The framewqgrk, concepts and methodology for conformance and testing for ISO 19100 series-standards are
defined in ISP 19105.

A.2 Servi¢e architecture test module

A.2.1 Geographic service types definition
The test for gonformance of the geographic service type is as follows:

— test purgose: Verify that a service has been categorized in>accordance with the geographic sefvices
taxonomy.

— test method: Determine whether the service haS, been categorized in accordance with| this
International Standard. If so, determine whether the categorization of the service is
correct. If the service has a titlelidentical with an example service in 8.3, detefmine
whether the service provides the-functionality that is defined in the example.

If the service provides the\same functionality as an example service in 8.3, the sefvices
should use the name of.the example.

— reference: this International Standard, 8.3;

— test typg: basic.

A.2.2 Servjce chain
The test for dervice chain'is as follows:

— test purgose: \"Verify that the implementation of a service chain is conformant with this International
Standard.

— test method: Review the data structure for a service chain and determine whether it is a directed
graph. Determine whether the nodes of the service chains are services.

An architecture should provide a means to make a chain extant and transferable between
users and for users to evaluate the validity of a chain.

NOTE 1 Guidelines for evaluating chain validity are provided in 8.5.

NOTE 2  An extant service chain is required for the translucent chaining pattern.
— reference: this International Standard, 7.3;

— test type: basic.

42 © IS0 2005 — All rights reserved


https://standardsiso.com/api/?name=36cd1be34f20f97b58132872cacac0ef

ISO 19119:2005(E)

A.2.3 Service chaining patterns

The test for service chaining patterns is as follows:

— t

—  t

est purpose:

est method:

Verify that an architecture correctly uses the service chaining architecture patterns.

If an architecture claims to implement the transparent chaining pattern, confirm that a

human user is controlling the execution of the chain. If an architectu

re claims to

implement the translucent chaining pattern, confirm that a service chain can be made

extant separate from human users and that control of the chain
accomplished separate from human users.

execution is

A.2.4 Simple service architecture

The
Implg
shou
archi
— 1

— 1

eference:

st type:

est purpose:

est method:

— 1eference:

— 1

A3

A.3.1

est type:

Any

st for simple service architecture is as follows:

menting a simple service architecture is not required by this International Standard. An
d implement the simple service architecture. Systems, that claim conformance to the si
ecture shall comply with this subclause.

Service specification test module

Introduction

bpegification, including a profile or functional standard that claims conformance with this

For the transparent chaining pattern, the architecture should provide the human user with

mechanisms to determine services of value, e.g. a service catalogue or Serv
folder.

this International Standard, 7.3;

basic.

Verify that an architecture correctly implements the simple service architectu

Verify that the services in thévarchitecture are implemented with messag
Evaluate if the architectureyprovides for the separation of control operatio
access operations. Evaluate if the services are defined as stateless se
possible. Verify that.€lients in the architecture utilize pre-defined service
encountering service® instances. Verify that the utilization of hardware
transparent to cliénts in the architecture.

this International Standard, 7.6;

basic,

ce organizer

architecture
mple service

[€.

b-operations.
ns from data
rvices, when
types when
resources is

International

Stan

fard, strattpass—attof thecorresponding Tequirermentsdescribed i the fottowingabstract

This distinguishes between three different conformance classes.

— platform-neutral service specifications:

— platform-specific service specifications:

in a platform-neutral way;

test module.

a base standard that specifies a specific geographic service

an environment or language-specific specification that has

been derived from a platform-neutral service specification,

and is claimed to be a profile standard of this;

— platform-specific service implementations: an actual implementation of a service that can be
conformance tested against the abstract test suite of a

platform-specific service specification.

© 1SO 2005 - All rights reserved

43


https://standardsiso.com/api/?name=36cd1be34f20f97b58132872cacac0ef

ISO 19119:2005(E)

A.3.2 Platform-neutral service specifications

The test for each platform-neutral service specification is to check that it has been described according to the
service definition rules of this International Standard and the modelling conventions of ISO/TS 19103.

— test purpose: Verify that a geographic service standard is defined in a platform-neutral way, i.e., the
usage of UML has been done according to the rules. Verify that the usage of the following

elements has been done according to ISO/TS 19103:

— general usage of UML,

— clad

— attri

— Dbas

— ass

— ope

— sten

— pac

— Ccon

Inte

The
The

order of invoking the operations.

Ver
pro

— test met

— referend

— test typd:

The platforn
implementati

SEs,
butes,

¢ data types,

bciations,

rations,

potypes and tagged values,
kages,

straints;

ffaces are abstract specifications separate from.the concrete deployment or data format bing

specification of an interface shall include a static portion that includes definition of the opera
specification of an interface shall include @ dynamic portion that includes any restrictions @

fy that the dynamic aspects of the(service are defined, e.g. use cases or interaction diagram
ided and described. Evaluate whether the service could be used in a service chain.

hod: Inspect the diagrams;“use the checking/validation capabilities of the UML tools tha
being used.

! this International Standard, Clause 10; ISO/TS 19103;
basic.

-neutral~Service specification shall not use constructs that are special for one sp
pbn environment.

ings.
tions.
n the

S are

t are

ecific

The platform
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platform-specific service specifications and implementations of these.

ding

The platform-neutral service specification shall contain a use-case oriented scenario for the usage of the

service, as ill

44

ustrated by the example in the Annex B.
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The test for each platform-specific service specification is to check that it is related to the corresponding
platform-neutral service specification.

A.3.4 Platform-specific service implementations

Actual implementations claiming conformance to a_(latform-specific service specificatid
confgrmance checked against the test suite specified forithe platform-specific service specification.

test purpose: Verify that the platform-specific service specification is conformant with the corresponding

platform-neutral service specification.

test method: For each part of the platform-neutral service specification, verify that there is a description
of how this part is mapped into and handled by the platform-specific service specification.

ping p p
odel for the platform-specific service specification. The mapping from the platform-neuttal
the platform-specific specification shall be described in the language of the) im
nvironment (e.g. IDL, SQL, etc.), either directly from the platform-neutral specification of
intermediary UML model.
The platform-specific service specification shall contain a platform-specific'test suite to be
¢orresponding test suite from the platform-neutral service specification:

Reference: this International Standard, Clause 10.

service specification.

test method:  For each part of the (platform-specific service specification, verify that im
conforms.

feference: this International Standard, Clause 10.
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executed to

¢heck conformance of corresponding actual implementations. The test suite shall be based on the

n shall be

test purpose:  Verify that an implementationis conformant with the corresponding pIaTYorm—specific

plementation
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Annex B
(informative)

Example user scenarios

B.1 Example 1 — Service chaining for remote sensed data

B.1.1 Sumpmary

Working in g distributed environment, a user of geographic data first locates several data setsyand seryices,
then chains the services to produce the resulting geographic products of interest.

A user wantdg to determine the land cover classification of a geographic area, e.g. wetlands, urban, etc., using
remote sensed coverage data. The user wants a graphical image of the analysis.that can be used in a
presentationfor document. The user wants to include an existing base map in the image.

This scenarip is an example of the transparent type of service chaining.{fhe functionality could algo be
achieved us|ng translucent or opaque service chaining. In the case of‘opaque chaining, the user yould

interact with

An aggregate service.

B.1.2 Precpnditions

The user acgesses various geographic information services-Using “thin” client software located on the diser's

hardware. The user has access to a network over which theServices are accessed. Financial transactions and

user authorization issues are ignored in this scenario-, The user (or the user's client software) knows the
network location of a catalogue service for geographic-data and services. The user is familiar with covérage
data and clagsification services.

B.1.3 Detajled steps

The detailed|steps are as follows.

a) The usef accesses a catalogue-service to search for coverage data with a geographic extent of intergst to
the user| The user identifies 'several coverages with data over a specific geographic area of interest| Also
using thge catalogue sefvice, the user discovers a digital elevation model covering the same geographic
extent.

b) The usef accesses’a catalogue service to search for geographic services of interest to the user. The user
identifies several orthorectification services and several classification services. The user reviews the
service
use on v
using the catalogue service.

c) The user examines the coverages by providing a reference to the coverages to the portrayal service.
Based on a visual examination, the user estimates whether the coverages would be appropriate for this
use.

d) The user accesses the orthorectification service. The access operation includes references to the
coverage and DEM. The orthorectification service provides the user with a reference to an orthorectified
coverage.

e) The user accesses the classification service. The access operation includes a reference to the
orthorectified coverage. The user interacts with the semi-automated classification service, identifying
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training areas of known land cover type. Statistical measures and visual techniques are provided to the
user to determine if the land cover classification has been precise. The classification service result is a
feature collection consisting of polygons identifying the classified regions over the geographic extent of
interest. (Note that the order of services could be switched, first performing the classification and then the
orthorectification. The user needs to make this type of decision based on knowledge of the services.)

f)  The user combines the orthorectified coverage and the feature collection into a viewable image using the
portrayal service.

g) The user accesses the catalogue service to locate a feature collection of transportation data over the
same geographic extent.

h) The user combines the orthorectified coverage, the classification feature collection, and the transportation
fieature collection into a viewable image using the portrayal service. The user choagses gn alternative
symbology set for the transportation features and requests the portrayal service to recreate the composite
image.

B.1.4 Post-conditions
Imagg file that can be viewed, printed or integrated into other desktop applications is on the user's computer.

B.1.%5 Service chain directed acyclic graph
The kcenario was presented above using the “transparent’~design pattern described in 7.3.5. With the
transparent design pattern, the human user controls the flow of the service chaining and the sefvice chain is

not gxplicitly materialized. When moving to one of the 6ther design patterns, translucent or|opaque, the
servi¢e chain is an explicit DAG as described in 7.3. Figuite B.1 shows the DAG for this scenario.

Coverage Data Server DEM Data Server Transportation Network
Data Server

[ Qrthorectification Service ]

Eand Use Classification Servica

h 4 v
Klisuaﬂzﬂand&se_andlnanspgnanm_&etworh
N J

Figure B.1 — DAG for service chaining scenario example

© 1SO 2005 - All rights reserved 47


https://standardsiso.com/api/?name=36cd1be34f20f97b58132872cacac0ef

ISO 19119:2005(E)

B.2 Example 2 — Roadside services

B.2.1 Summary

The roadside services scenario illustrates the various future network-resident services that might come into
play when a motorist tells his/her “personal information appliance” that he/she wants to find a service, e.g. a
pizza restaurant, near the highway on which he/she is travelling.

B.2.2 Precondition

The motorist

n the

highway.

B.2.3 Deta
The detailed
a) Voice re

b) The bro
to a roaq

c) The ma
prefers f

d) The ma
packag€

led steps

steps are as follows.

Voice
recognition

Broker

l

hac a9 narcanal infarmatinn annlian~a that hac ancacc ta natwnrk carvicac whila travallina o
HaS—aperSoRa i oratHoRapprHahRce gt a5 3668550 RetWoRcSePAGE S WhHhetavYerhig

cognition software interprets a spoken request as a query for the nearest restaurant.

bping service queries a road map database and a set of\preferences describing how the
p have the data presented: map, voice directions, etc.

pping service presents route information and .preferences to the presentation service,
s information for delivery to the user.

Positioning
services

Roadside services

database

Nearest
three

Mapping
service

Map
database

er submits the request along with coordinates and direction from the onboard positioning s¢rvice
side services database that reports the three nearest restaurant\locations to a mapping sery

ice.

user

vhich
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Presentation
service

Figure B.2 — Roadside service scenario
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Annex C
(normative)

Data dictionary for geographic service metadata

C.1 Data dictionary overview

C.1.1 Introduction

This data dictionary describes the characteristics of the service metadata defined in the.UML model of 7.4,

Figure 9. UML classes of Figure 9 are mapped into metadata entities in the data dictionary and
of thg UML classes are mapped into metadata elements. Within the data dictionaryjentities and
defingd by attributes. These attributes are listed below and are based on those spéecified in 1ISO
for the description of data element concepts, i.e. data elements without representation.

C.1.2 Attribute name/role name

This Js a label assigned to a metadata entity or to a metadata element. Metadata entity names
uppef case letter. Spaces do not appear in a metadata entity name. Instead, multiple words are ¢
with pach new sub-word starting with a capital letter (example: XnnnYmmm). Metadata entit
uniqye within the entire data dictionary of this International, Standard. Metadata element name
within a metadata entity, not the entire data dictionary of this International Standard. Role name
identffy the targets of metadata abstract model associations and are preceded by “Role name:”
them|from other metadata elements. Names and role’names may be in a language other than tha
Interpational Standard.

C.1.3 Definition

This |s the metadata entity/element description.

C.1.4 Obligation/condition

C.1.41 General

This s a descriptar.indicating whether a value for the metadata entity or metadata element sh
provifled or sometimes be provided [i.e. contains value(s)]. This descriptor may have the followi
(mangdatory) orQ (optional).

C.1.4.2-. Mandatory (M)

he attributes
Elements are
IEC 11179-3

start with an
pncatenated,
/ names are
S are unique
5 are used to
o distinguish
t used in this

Il always be
hg values: M

A value for the metadata entity or metadata element shall be provided.

C.1.4.3 Optional (O)

A value for the metadata entity or the metadata element may be provided or might not be provided. Optional
metadata entities and optional metadata elements have been defined to provide a guide to those looking to

fully document their data. (Use of this common set of defined elements will help promote in

teroperability

among geographic data users and producers world-wide.) If an optional entity is not used, the elements
contained within that entity (including mandatory elements) will also not be used. Optional entities may have

mandatory elements; those elements only become mandatory if the optional entity is used.
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C.1.5 Maximum occurrence

This specifies the maximum number of instances the metadata entity or the metadata element may have.
Single occurrences are shown by “1”; repeating occurrences are represented by “N”. Fixed number
occurrences other than one are allowed, and will be represented by the corresponding number (i.e. “2”, “3”,
etc.).

C.1.6 Data type

This specifies a set of distinct values for representing the metadata elements, for example, integer, real, string,
DateTime and Boolean.

NOTE D:lta types are defined in 1ISO 19118—1), 8.2.2.

C.1.7 Attribute class or target class of role

When the el¢gment described is an attribute, the value of this column is the class used by the attribute. \Vhen
the element ¢lescribed is a role, the value of this column is the target class of the role.

C.1.8 Prefixes to names

The domain |of elements and entities listed in these tables is indicated by ja two-letter prefix for the rfame.
Items defined in this International Standard have the prefix “SV_". Several elements and entities listed |n the
data dictionafy have prefixes other than SV, indicating they are defined\in other standards as follows:

— SV Selvices (this International Standard);
— MD Meladata (ISO 19115);
— CI Citation (ISO 19115);

— EX Exfent (ISO 19115).

C.2 Metadata data dictionaries

C.2.1 Data|dictionary for MD~Identification

The data dicfionary for MDA ldentification is contained in ISO 19115.

C.2.2 Dataldictionary for SV_Serviceldentification

SV_Serviceldentification provides descriptive data for a service instance sufficient to allow a client to irrvoke
the service.

SV_Serviceldentification has an aggregation relationship with multiple instances SV_OperationMetadata.
While it is known that the service structure may be more complicated than this aggregation, the additional
detail of services-aggregating services is not needed in a service metadata record.

The data dictionary for SV_Serviceldentification is provided in Table C.1.
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Table C.1 — Data dictionary for SV_Serviceldentification

No. Attribute name/ Definition Obligation/ Maximum Attribute class or target
Role name Condition? occurrence® class of role
1 serviceType a service type name from a registry of M 1 GenericName

services. For example, the values of the
nameSpace and name attributes of
GeneralName may be “OGC” and
“catalogue”.

2 serviceTypeVersion | provides for searching based on the (0] N CharacterString
version of serviceType. For example, we
may only be interested in OGC
Catalogue VT.T Services. It version is
maintained as a separate attribute, users
can easily search for all services of a type
regardless of the version.

3 accessProperties information about the availability of the (0] 1 MD_StandafqdOrderProcess
service, including,

— fees

— planned available date and time
— ordering instructions

—  turnaround

4 restrictions legal and security constraints on accessing (0] 1 MD_DataCopstraints
the service and distributing data generated
by the service

8 Role name: provides information about the operations M N SV_OperatignMetadata
containsOperations | that comprise the service

9 Role name: provides information on the datasets that (0] N MD_ Dataldgntification
operatesOn the service operates on

NI = mandatory, O = optional.

b N = repeating occurrences.
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C.2.3 Data dictionary for SV_OperationMetadata

SV_OperationMetadata describes the signature of one and only one method provided by the service.

The data dictionary for SV_OperationMetadata is provided in Table C.2.

Table C.2 — Data dictionary for SV_OperationMetadata

No. Attribute name/ Definition Obligation/ Maximum Attribute class or target
Role name Condition? | occurrence® class of role
1 operationName a unique identifier for this interface M 1 CharacterString
2 DCP distributed computing platforms on which M N DCPIlist
the operation has been implemented
3 operatiogDescription | free text description of the intent of the O 1 CharacterString
operation and the results of the operation
4 invocatignName the name used to invoke this interface (0] 1 CharacterString
within the context of the DCP. The name
is identical for all DCPs.
5 parametérs the parameters that are required for this O 1 Sequence(SV_Parameter]
interface
6 connectRoint handle for accessing the service interface M N CL_OnlineResource
7 dependsPn list of operations that must be completed O 1 set{sequence{operationName}
immediately before current operation is | set(operationName}
invoked, structured as a list for capturing
alternate predecessor paths and sets for
capturing parallel predecessor paths
a M = mandatpry, C = conditional, O = optional.
b N = repeatirlg occurrences.
C.2.4 Data|dictionary for SV_ServiceProvider
SV_ServiceRrovider describes an organization that provides services.
The data dicfionary for SV_ServiceProvider is provided in Table C.3.
Table C.3 — Data dictionary for SV_ServiceProvider
No. Attriblite name/ Definition Obligation/ Maximum Attribute class or tgrget
Role name Condition? occurrence class of role
1 providerlName a unique identifier for this organization M 1 CharacterString
2 serviceCpntact information for contacting the service M N CL_ResponsibleParty
provider
@ M =mandatory.
b

N = repeating occurrences.

C.2.5 Data dictionary for MD_Dataldentification

The data dictionary for MD_Dataldentification is contained in ISO 19115.
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C.2.6 Data dictionary for SV_OperationChainMetadata

The data dictionary for SV_OperationChainMetadata is provided in Table C.4.
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Table C.4 — Data dictionary for SV_OperationChainMetadata

No. Attribute name/ Definition Obligation/ Maximum Attribute class or target
Role name Condition? occurrence® class of role
1 name the name, as used by the service for this M 1 CharacterString
chain
2 -deseription a-Rarrative-explanation-ei-the-serdeesn o 4 GharasterSHing

the chain and resulting output

a

b

NI = mandatory, O = optional.

N = repeating occurrences.

C.2.7 Data dictionary for SV_Parameter

The data dictionary for SV_Parameter is provided in Table C.5.

Table C.5 — Data dictionary for SV:\Parameter

parameterf may be provided

No. Attribute name/ Definition Obligation/ Maximum Attribute cJass or target
Role name Condition? occurrence® clasg of role

1 name the name, as used by the service for this M 1 MemberNanje
parameter

2 direction indication if the parameter is an_input to the (0] 1 ParameterD{rection
service, an output or both

3 description a narrative explanation of the role of the (0] 1 CharacterStging
parameter

4 optionality indication if the parameter is required M 1 CharacterStging

5 repeatability indication if mare than one value of the M 1 Boolean

NI = mandatory, O = optional.

N = repeating occurrences.

© 1SO 2005 - All rights reserved

53


https://standardsiso.com/api/?name=36cd1be34f20f97b58132872cacac0ef

