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Foreword

ISO (the International 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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The prog¢edures used to develop this document and those intended for its further maintenance_afte
describefd in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentiof is drawn to the possibility that some of the elements of this document maype the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentirights. Details pf
any patept rights identified during the development of the document will be in the Thtroduction and/¢r
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does n¢t
constitufe an endorsement.

For an ¢xplanation on the meaning of ISO specific terms and;‘expressions related to conformity
assessment, as well as information about ISO’s adherence to. the WTO principles in the Technichl
Barriers|to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 204; Intelligent transport systems.

ISO 24097 consists of the following parts, under theggeneral title Intelligent transport systems — Using
web servjces (machine-machine delivery) for ITS service delivery:

— Part|1: Realization of interoperable web seuvices
— Part|2: Elaboration of interoperable web services’ interfaces [ Technical Report]
The follgwing parts are under preparation:

— Part]3: Quality of service [ Techhnical Report]

iv © ISO 2015 - All rights reserved
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Introduction

ITS services have been evolving from single functional and limited area services, to services in which
many systems co-operate to provide effective and efficient services across a wide area. In today’s world,
ITS services are required to communicate not just with other parts of the same ITS service provision,
but between different ITS services, and even with non-ITS services or a user’s system directly. (Some
examples of these systems are communication with/between traffic management, route guidance
systems, security systems, environment protection systems, private freight management systems, and
transport-related electronic payment service with banking or credit industry.)

These systems (even those limited to ITS services) are usually deployed in a heterdgeneous
cljrcumstance, use different hardware, different operating systems (0S), middleware, or.dev¢lopment
(programing) languages. This therefore creates a challenge in order to realize system coojfdination
agross the organizations in a way that is flexible, quick, and at reasonable cost/\Web serviges (WS)
are a recent methodology that overcomes these difficulties. Using WS technology-for ITS seryices can
significantly simplify and reduce the cost of internet based service provision,-which may well affect the
lgvel and speed of take up of use of ITS services.

WS require a lot of functionalities, and as a result, architecture is indispensable. WS standardization
ofganizations construct standards by Service-Oriented Architecturg-{SOA). SOA is an evolutignal form
F distributed computing and object orientation.

]

v applying SOA based standards to the ITS services, the following effects are expected.

e v )

Fom a business viewpoint:

- increased service value;

— internationalization;

- expansion to the business automation.

1]

Fom a system development viewpoint:
— Easy and quick development of ITS service coordination and service area expansion;

—+ WS enables system developer focus on “WHAT” not “HOW”. “HOW” is covered by standafd-based
tools. This enables qui€k)and easy system software development;

— WS standards have a‘composable structure, and so promote reusability of software by SOA;

—+ Easy connection‘to a legacy system.

In the ITS sector, message standardization of many applications have already been complé¢ted, are
well-advanced, or are determined regionally. Message standardization is intended to improve system
pordination, interoperability, and re-use. So the conditions for WS are considered already mfature. In
lditiori, the use of WS will increase the flexibility of ITS services to interoperate and cominunicate
eyond the ITS sector and in areas where the delineation between ITS services and general cothmercial
TVICES CONVETZE:

w oL O

From the viewpoint of WS standards evolution, 2007 was an epoch-making year. Web Service
Description Language (WSDL) 2.0 became a W3C recommendation. Corresponding with this, relevant
WS specifications were standardized by open standard bodies (W3C and OASIS). These standards
cover all functional layers. Using these standards, the ITS sector has a sound base for interoperable WS.

ITS service collaboration with other sectors is expected to increase mutual effectiveness. Globalization
of economies also requires communication across the domains and jurisdictions. All these
collaborations rely on the interoperability of services. Interoperability can be achieved if based on
open international standards.

© ISO 2015 - All rights reserved v
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created to use distributed network resources in an interoperable way. However, to realize

interoperable WS various functionalities are required.

In most

ITS services, availability and quick recovery from a fault is critical. Business process

management and monitoring help to realize these requirements. Business Process Execution Language
(BPEL) is considered one method. It is based on web services. BPEL also enables various services
combination and automatic execution of business process. All these apply to web services.

This Technical Report presents a base of high quality ITS services with easy and quick development as

well as a

base for further service expansion.

“Using w|
these re
ISO 2409

ISO 2409
example
describe

Fundamlental concept

Metadat
constrai

care abc

ISO 240
ISO 2409

a) Toc
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prog
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eb services (machine-machine delivery) for ITS service delivery” has been developed considering
quirements. ISO 24097 consists of three parts: [SO 24097-1, ISO 24097-2, and 1SO 24097-B.
7-1 is an International Standard. [SO 24097-2 and ISO 24097-3 are Technical Reports:

7-1 focused on an approach to realize interoperable ITS WS. ISO 24097-2 and 1SQ 24097-3 are
based documents that show how to realize interoperable ITS web services.that are already
d in ISO 24097-1.

h, as this term reminds us, may be considered a higher level description of requirements and
hts of a web service. Metadata are, by its nature, declarative. Declarative means one does not

Jut how to realize requirement, but only about what functionality is wanted in a WS.

D7-1 proposed to construct metadata description based on standards. Recap key points pf
7-1 are as follows:

bnstruct interoperable WS, standards-based metadata description is mandatory. This al4o

service description metadata consists_of’interface metadata and Quality of Services
) metadata. Only by describing both imetadata could WS be interoperable. In addition to
operability, this metadata provides thefollowing:

basy development of WS starting from requirements and constraints (top down approach);

Huick and effective and high\quality system delivery of service from metadata with suppoft
f'rom a software tool called a generator (especially this feature is especially important for|a
Service consumer);

Feadily realize serviCe evolution and maintenance throughout its lifecycle.

'face metadafa describes the interface between a service program and a service consumer
ram. Therefore, this metadata represents interface contract between service provider
consumgr.)This information is published by the service provider and evaluated by potentipl
umers~This metadata are expressed in Web Service Description Langage (WSDL).

d) QoS

mefadata are composite of domain specific requirements and constraints such as securit]y,

reli
tran

ble messaging, message addressing, Simpie Object Access Protocol (SOAP) message
smission optimization. QoS metadata are described using WS-Policy. WS-Policy is constructed

by two standards; “WS-Policy 1.5 — Framework” and “WS-Policy 1.5 — Attachment”.

Figure 1

Vi

depicts web service descriptive language metadata USE Case and its role in web services.
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Figure 1 — High level ITS web'service metadata role

Thble 1 is a high-level use case description of ITS web service metadata’s role.
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Table 1 — Use case description of ITS WS metadata’s role in high level

Use case description (Level 1)

Name ITS Web Services metadata role
Actors Service provider
Potential service consumer
Service consumer
Description This use case depicts a high level ITS WS metadata role through an ITS WS lifecycle.
Main scepario 1. Service provider creates standard-based interface and QoS metadata, and gives vér;
sion number individually. (See Alt-1 for alternative scenario)
2. Service provider publishes metadata through Universal Description, Discovery, and
Integration (UDDI), Service end point, web page, etc.
3. Service provider develops web service, including (Generating skeleten-or stub).
4. Service provider provides the service.
5. Potential service consumer estimates the service from the view point of business
value to him and/or interoperability realization difficulty.
6. If potential user decides to utilize the service, he develops client WS program, includ-
ing the generation of a skeleton or stub.
7. Service consumer tests his program interoperability to the service program.
8. After successful interoperability test consumerutilizes the service.
Alternatjve scenario |Alt-1: In the case of the service provider service
1. He changes the metadata and the relegant version number.
2. Publishes revised metadata.
3. Resume.
Use case desgription (Level 2)

Name Generate skeleton or stub

Descriptjon Service provider or séeryice consumer creates skeleton or stub, respectively. Usually

this process is done by using WS development tools. This enables stakeholder to quickly
develop program.and go sooner to interoperability test.

Main scehario 1. Atool reads-interface metadata and QoS metadata.

2. Itcreates the interface part and run time data for required QoS.

e) “WS}Policy 1.5—Framework” acts as a structure for connecting domain specific metadata in one
poli¢y document/Each domain specific metadata has its own vocabulary and is identified by ifs
namjespace. Joiflinig service side policy and service consumer policy, interoperability can then Qe
tested. If join s not empty, then service provider program and service consumer program are
interoperable.

f)  “WS}tPalicy 1.5—Attachment” gives mechanism to attach policy to WSDL that policy is effective at

runtime. Figure 2 exhibits WS-Policy’s role to connect QoS to Interface metadata.

viii

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=6a2d2bb0e9338199d136e2cf287a9fe1

ISO/TR 24097-2:2015(E)

Metadata
1| 0.1
Interface metadata | attach refer QoS meladata rafer PolicyExpressionLang
uage
WE-SecurityPotey
WSDL1.1 WS Policy Framwark

! WS Addressing

oo (XOR} F Metadata

WsSDL 2.0 WS -RMPolicy Policy

WS-Policy Attachment
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Figure 2 — Web service‘policy roles

g) For policy reuse, promotion of maintainability, and readability, policy description as an ind¢pendent
document from the interface document is ‘recommended. Then combine both documgnts in a
wsp:PolicyReference element in a WSDL.

h) When WS evolves, backward compatibility is recommended strategy.

NOTE WS-Policy related issues are to be elaborated in ISO 24097-3.

—

he second phase standards of web services metadata were delivered through 2007 to 2(14 from
tandardization organization$ilike W3C and OASIS, and continue to evolve. There have been| to date,
fdw documents that explaifi'how to apply new metadata standards in a consistent and comprehensive
manner. Without such asSistance it is not easy to use relevant standards in a consistent mannd.

wn

Ip addition, making®WS secure is essential, but realizing secure WS requires quite vast crypfography
technologies in theybackground, such as basic XML signature and XML encryption. So applying these
fundamentalscould become a major hurdle to overcome.
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Intelligent transport systems — Using web services
(machine-machine delivery) for ITS service delivery —

Part 2:
Elal ] fi bl ] . ‘

Scope

o B Y

his part of ISO/TR 24097 elaborates on ISO 24097-1 by discussing Interface metadata.

—3

his part of ISO/TR 24097 covers the following:

— interface metadata standard version selection (WSDL 1.1 or WSDL 2¢0);
—+ SOAP version selection (SOAP 1.1 or SOAP 1.2);

-+ WSDL 1.1 SOAP 1.2 binding;

—+  WS-I conformant WS development.

2| Normative references

—

he following documents, in whole or in part, are normatively referenced in this document and are
ndispensable for its application. For datedcreferences, only the edition cited applies. For|undated
r¢ferences, the latest edition of the referenced document (including any amendments) applies.

—

140 24097-1, Intelligent transport systeins — Using web services (machine-machine delivery) for ITS service
delivery — Part 1: Realization of interoperable web services

Terms and definitiens

3

Fpr the purposes of this.document, the terms and definitions in ISO 24097-1 and the following pply.
3(1

claim

dpclaration made by an entity
N
3
c

pte 1 to entry: Entity is a name, identity, key, group, privilege, capability.

2
dim confirmation
process of verifying that a claim applies to an entity

3.3
domain
specific area to which a policy applies

EXAMPLE Security, message transmission reliability.

3.4
integrated development environment
software that provides comprehensive facilities for application development

© IS0 2015 - All rights reserved 1
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3.5
instance document
XML document that conforms to a particular schema

Note 1 to entry: If schema is WSDL, XML document is WSDL instance document.

3.6

metadata

meta data

descriptive data of an instance WS behavior

Note 1 tolentry: WS consists of interface metadata (WSDL description) and QoS metadata.
3.7
policy agsertion

requirenpent, capability, or other property of a web service (WS-Policy)
3.8
policy subject

entity with which a policy assertion can be associated (WS-Policy)

EXAMPLE An endpoint, message, resource, operation.

4 Abbreviated terms

For the gurposes of this document, the following abbreviated texnis apply.
BP (WS-I) Basic Profile

BPEL Business Process Execution Language

HTTP Hypertext Transfer Protocol

IDE Integrated Development Environment

OASIS | Organization for the Advancement of Structured Information Standard

QoS Quality of Services
rpc remote procedure call
SOA Service-Oriented,Architecture

SOAP Simple ObjectAccess Protocol (SOAP 1.1)

URI UniformResource Identifier
URL Universal Resource Locator
UDDI Universal Description, Discovery and Integration

W3C World Wide Web Consortium

WS Web Service

WS-1 Web Services Interoperability Organization
WSDL  Web Services Description Language

WTP Web Tool Platform

2 © IS0 2015 - All rights reserved
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5.1 Namespace URI and prefixes used in this specification

This part of ISO/TR 24097 uses a number of namespace prefixes throughout; these are listed in Table 2.

The chaice of anyhamespace profiv 1S arhifrary andnot cnmanfit‘a”y cigniﬁ'rnnf ”nurnworl the PE le Shall
bE unique in any single document. This part of ISO/TR 24097 uses a namespace prefix as showirin Table 2.
NDOTE For reasons of brevity, not all examples are shown as full schemas. In this case, it is @ssumef that the
ngmespace prefix has been declared in a parent element. In this case, namespace prefix is used ifi Table 2 cqnvention.
Table 2 — Namespace and prefix convention
Prefix XML Namespace URI Specifications
9 Eitherof s11 or s12
411 http://schemas.xmlsoap.org/wsdl/soa SOAPD11
g1z http://schemas.xmlsoap.org/wsdl/soap12 SOAP 1.2
Wsdl http://schemas.xmlsoap.org/wsdl [WSDL 1.1]
Wssa http://www.w3.0org/2011/03/ws-sas SOAP Version assertion policy
os http:// www.w3.org/2001/XMLSchema [XML-Schemal], [XML-Schema2]
Wsic http://ws-i.org/schemas/conformanceClai WS-I conformance claim
Hp20 http://ws-i.org/profiles/basic-profile/2.0 BP 2.0
Hpl2 http://ws-i.org/profiles/basic-profile/1.2/” BP 1.2
fns The “this namespace” (tns) prefix|is used
as a convention to refer to the curfent web
service.
Standard bodies, such as W3Ciand OASIS, make updated versions on a periodic basis. However} support
tools follow with some timelag. So at the design stage it is necessary to check which International
Standard was supported by-which software tools.
5|2 Web servicesyntax notation: pseudo-schemas
Epery web sepvices language (e.g. WSDL, WS-Policy) has its own schema to validate a user’s|instance
dpscription.{Because web services schema is complex, it is helpful to know the grammar at p glance,
therefore{pseudo-schemas (or shorthand schemas) are used to represent schema syntax. In this
r¢presentation
— CThe syntax appears as an XML instance, but values indicate data types instead of literal vdlues.

— Characters are appended to elements and attributes to indicate cardinality:
— “77(Oorl);
“*” (0 or more);
“+” (1 or more)
“l”

— The character “|” is used to indicate a choice between alternatives.

— The characters “(” and “)” are used to indicate that contained items are to be treated as a group with

respect to cardinality or choice.

© ISO 2015 - All rights reserved
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characters “[” and “]” are used to call out references and property names.

— Ellipses (...) indicate points of extensibility. Additional children and/or attributes MAY be added at
the indicated extension points but MUST NOT contradict the semantics of the parent and/or owner,
respectively. By default, if a receiver does not understand an extension, the receiver SHOULD ignore
the extension.

5.3 XPath 1.0 expression

XPath 1.

EXAMPLE

5.4 SO
SOA stac

EXAMPLE

5.5 Th

These te

() expression is used to specify an XMI, element and attribute

/wsdl:definition/wsdl:message, wsdl:definition/wsdl:binding/wsdl:@name

A stack name notation
Ik (layer) name is represented by bold italics.
messaging
e context of the terms WSDL, SOAP, and BP
'ms (WSDL, SOAP, and BP) are used if they do not distinguish the versions. For example, WSE

means both WSDL 1.1 and WSDL 2.0, which does not distinguish version. SOAP and BP are used same wa

5.6 Examples

To clarif

y explanation examples have been included using the IDE “Eclipse” (from Eclipse Foundatio1

and its plug-in web tool platform (hereafter WTP). This:\iS used only as an example of an available to

and not §
Eclipse h
— opet]

— proy
softy

— sele
— has

— W3
— reas
— eclif

— alle

| recommendation to use.
as been selected for following reasons:
software (not specific vendor softwdre);

ision of integrated development environment (from design to deployment, based on late
vare technology);

table of the best plug-ins from many candidate plug-ins;
fontext based wizard;
members participated in the development of the Eclipse;

pnable quatity of the document;

xamples of this part of ISO/TR 24097 are informative.

se influences many commercial IDE, so the users of other IDE should be able to understand it;

)

D]

T

5t

u

5.7 The term {service, user}

In this part of ISO/TR 24097, the term {service, user} means {ITS service, ITS user} respectively.

6 Interoperable version selection of interface description metadata

There are many web services related standards and usually multiple versions for each standard. Further
some standards are still evolving. This situation presents a significant challenge to potential users..

In the case of an interface description metadata standard, there are two standards; WSDL 1.1 and
WSDL 2.0. Comparing these two standards, WSDL 1.1 is more proven in the market and has richer

4
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software vendor support. Conversely, a software vendor that supports WSDL 2.0 is rare at the writing
of this part of ISO/TR 24097. WSDL 1.1 is supported by almost all web services software vendors.

As a result, almost 100 % web services provider use WSDL 1.1. This also means almost 100 % web
service consumers use WSDL 1.1.

Vendor software usually enables the formulation of an interface using interface description metadata. A
service provider’s business objective is usually quick market penetration and user acquisition. Interface
program generation through use of a vendor tool brings benefits both service providers and consumers.
Both can concentrate their efforts to business logic. As described in ISO/TR 24097-1, some ITS web
s¢rvices interact with other sector services. This responds to user seamless service request] For this
re¢ason, using well proven ‘interface metadata’is desirable. WS- [ (explained later) targets only-WSDL 1.1.

Therefore, the rest of this part of ISO/TR 24097 focuses on WSDL 1.1 usage scenario.

7| SOAP version selection

711 SOAP 1.1 or SOAP 1. 27

SPAP is primarily accepted as a messaging standard. There are two/SOAP versions (SOAP 1.1 gnd SOAP
2). SOAP 1.2 has two versions (First edition and Second edition)x

—_

W3C XML Protocol Working Group describes SOAP 1.2 as follows:

... after SOAP 1.1 note published, the XML Protocol Workintg Group was chartered in Septembef 2000 to
bsign an XML-based protocol. Through 2.5 year-long work, the XML Protocol Working Group d|scovered
hd addressed around 400 issues in order to make the SOAP Version 1.2 and its processing model robust
nd unambiguous.”

Q Q Q

I the SOAP 1.2, two documents are added forsfurther promote interoperability: One is “SOAR Version
2 Specification Assertions and Test Collection” mainly for software vendors, and the other [is “SOAP
Version 1.2 Part 0: Primer” mainly for a‘ser.
T

—_

hble 3 summarizes SOAP 1.1 and~SOQAP 1.2.

Table:3 — Comparison of SOAP 1.1 and SOAP 1.2

SOARIL.1 SOAP 1.2
Status W3C note W3C recommendation
Hublished 08 May 2000 First edition: 24 June 2003
Second edition: 27 April 2007
Standard(s) Simple Object Access Protocol (SOAP) 1.1. — SOAP Version 1.2 Part 1: Megsaging
Framework
— SOAP Version 1.2 Part 2: Adjpincts
Tatorial document SOAR Version12Part B+ Primer(W3(C)
Test support — SOAP Version 1.2 ‘Specification Asser-
tions and Test Collection’

Considering these facts, except for supporting existing legacy services, applying SOAP 1.2 for new
services seems reasonable.

7.2 Creating a SOAP 1.2 web service

How can a SOAP 1.2 message be created? This creation focuses on how to designate SOAP 1.2 usage
through WSDL 1.1. Figure 3 shows a WSDL 1.1 structure.

© IS0 2015 - All rights reserved 5
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WSDL1‘1Structure)
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- Types
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\
) c\é

Figure 3 — WSDL 1.1 structare

sented in Figure 3, WSDL 1.1 is constructed froman ‘AbstractPart’ and a ‘ConcretePart’. T}
Part’ is communication protocol independentiand the ‘ConcretePart’ is the real protoc
ht part. SOAP 1.1 and SOAP 1.2 are different*protocols so in order to support SOAP 1.2,
mber submitted the new document titled *WSDL 1.1 Binding Extension for SOAP 1.2”. Th

document describes only the ‘ConcretePart’. This-implies that the ‘AbstractPart’is common to SOAP 1.

The full

schema including ‘AbstractPart’ can be*downloaded from http://schemas.xmlsoap.org/wsd

soapl2/y

While th
industry
there is
open sof]

NOTE
necessary

7.3 SO

There ar

vsdl11soapl2.xsd.

is document (“WSDL 1.1 Binding Extension for SOAP 1.2”) is a W3C members’ submissio
acceptsitasifit were a standard. So, almost all IDEs support SOAP 1.2 generation. Therefor
a choice of using software’ vendor’s SOAP 1.2 support IDE or generating a document fro
tware.

WSDL 1.1 instance~can be created using above schema. In the case of using above schema, it
F to check conformance to WS-I Basic Profile 2.0 (see 8.3.2).

AP 1.2 usage indication

e twoymethods to indicate SOAP 1.2 usage in a web service.

One met

KL

mn

is

od is using an implicit header. The other is an explicit way to express nusage hy WS-Polid

Example

1 shows an implicit method. Example 2 exhibits a policy declaration method.

EXAMPLE 1

<?xml version = ”1.0” encoding = "utf-8” ? >
<wsdl:definitions
targetNamespace = http://example.com

xmlns:tns = http://example.com

xmlns:wsoapl2 = ”http://schemas.xmlsoap.org/wsdl/soapl2/”
xmlns:wsdl = ”http://schemas.xmlsoap.org/wsdl/”

xmlns:xs = "http://www.w3.0rg/2001/XMLSchema”>

<wsdl:types ...
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In this method, applying SOAP 1.2 is indicated implicitly by xmlns:wsoap12 = http://schemas.xmlsoap.
org/wsdl/soap12/.

EXAMPLE 2

<wsp:Policy>
<wssa:SOAP12/>
</wsp:Policy>

If a service provider wants to use only SOAP 1.2, he/she can designate use of SOAP 1.2 in this manner.
This policy assertion has End point Policy Subject.

NOTE Web service policy describes the mandatory conditions for both service provider and sexvice gonsumer.
This policy in WSDL 1.1 forces the consumer to use SOAP 1.2. wssa prefix as a WS-SOAP assertionSee Tqble 2.

et

fla service provider wants the current SOAP 1.1 service to be upgraded to SOAP’1.2, he/she dan write
plicy as presented in Example 3

T o

KAMPLE 3

A

vsp:Policy>
vsp:ExactlyOne>
<wssa:SOAP1l />
<xs:annotation>
<xs:documentation>SOAPl1.1 ONLY backward compatibility
for user who has already used SOAPl.1.
It is strongly recommend to use SOAPl.2 fof /néw users.
</xs:documentation>
</xs:annotation>
<wssa:SOAP11l/>
<fwsp:ExactlyOne>
wsp:Policy>

A

A

NOTE As WS-Policy 1.5 Framework saysdt does not support preferences expression, in this case prgfer SOAP
2 to SOAP 1.1. According to the no preferenice support, xs:annotation is used for human reader to show SOAP
2 preference. For a more detailed expldnation, related WS-Policy is described in ISO 24097-31).

[y

8 WS-I basic profile conformance

81 Whatis WS-1?

WS-I is an industty,body, established in February 2002, which aims to make sure web servifes work
wlith each other _Founded at the instigation of Microsoft and IBM, WS-I is an alliance of tegthnology
vendors and:other interested parties that works alongside standards bodies.

Novembeirn10, 2010 - After nearly a decade of work and industry cooperation, the WS-I successfully
cpncluded its charter to document best practices for Web services interoperability across|multiple
platferms, operating systems and programming languages.

WS-I Basic Profile (BP) products are best practice guidelines and implementation advice to help
developers create web services that will live up to the vision of platform-independent interoperability,
and testing tools.

A basic profile document defines the set of non-proprietary Web services specifications, along with
clarifications, refinements, retentions and amplifications of those specifications which promote
interoperability.

1) To be published.
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Testing tools contain a set of executable test assertions for assessing the conformance to the profile and
utilities. Those are the following:

— The ‘Monitoring’ component that captures a message trace as generated by a web service instance
and a consumer;

— The ‘Test Analyser’ component assesses the formatted capture produced by the ‘Monitoring’
component and produces a test report in HTML.

Because WS is generally message exchange between different organizations, the ‘Monitoring’
compongmtisexpectettobeusefut-fortroubteshooting:

Current BP documents are BP 1.2 and BP 2.0. BP 1.2 is a profile of SOAP 1.1 and BP 2.0 is that of SOAP
1.2, respgctively. Since the SOAP 1.2 has been selected (see 7.1), WSDL1.1 should conform to BP2.0.

NOTE Annex C summarizes BP 1.2 and BP2.0 coverage items.

8.2 Splecific WS metadata and WS metadata relationships

Figure 4|shows the relationships of WS standards and a specific WS. Here, “specific WS” means a repl
WS, like electronic payment WS.

The M2 layer is based on WS metadata standards developed by standafid bodies such as W3C, OASIF,
or WS-I. [The MO layer (specific WS) is a result of M1 layer (specific WS metadata). MO can be generatqd
using to¢ls referring to M1 layer.

Specific WG metadata need to be published for potential usets to evaluate. In addition, specific WS
metadath are a starting point for WS creation for both the service provider and the service consumsr.
Thereforle, specific WS metadata should conform to WS metadata standards.

8 © IS0 2015 - All rights reserved
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Daeveloping party

M4
XML XML Namespace n

[ [ | w

‘( XML Schema , OASIS
1,_ — WS-l
M2 WS4 BP
WS-Policy
Interfaca QoS

Metadata Metadata

Service provider
Service consumer

Key
A refers
J generate
Figure 4 — Specific WS metadata, specific WS, and XML standards relationship
813 Creating abasic profile conformant service

Albasic profil€ consists of many requirements, such that manual validation is impractical. Theyefore, to
reate a BR-.conformant service, utilizing software is the preferable way to achieve this.

(@)

Spme software packages provide a batch check facility after creation of WSDL 1.1. This is a [case like
utilize other party developed WSDL (e.g. consumer use provider’s WSDL.) This validation is dgne using
the'editor (e.g. import and save process)

When creating a new specific WS WSDL, it is typical to use an editor. At input stage, BP conformance
checking is preferable way. In addition, recently developed XML editors have a facility that helps us
context aware input advice. This means that the editor provides some correct candidate for user to input
seeing the input context. When it ends input validation end. It promotes easy and quick development of
BP conformant WSDL.

There are two methods to create BP-I conformant WSDL at the editing stage:
a using WSDL editor;
b  using XML editor.

© IS0 2015 - All rights reserved 9
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8.3.1 and 8.3.2 elaborate each method.

8.3.1 Using a WSDL editor

The following example shows BP compliant WSDL creation using the Eclipse WSDL editor. Eclipse
provide three options to WS-I conformance.

a ignore compliance;

b  suggest compliance;

c reqy

coording

In the H
WS) by
selecting

Figure 5

ire compliance.

b Preferences.

The optjon selected is dictated by the provider’s business policy and circumstances. One- possible
reason tp ignore compliance is that the enterprise closed or not interoperating outside its boundaries.
Requiring compliance seems to fit the other cases. In the ITS WS case, considering the future need to
te with non-ITS business sector, choosing a BP conformant seems preferable.
clipse WSDL editor, WS-I preferences can be set at the workspace dével (this means 4dll
ppening the Preferences notebook, or at the project level by right-clicking on a project arld
shows an example of the setting that all WS require WS-I compliance.
Beveloping party
L]
XML XML Namespace
M3
<O wac
XML Schema (}js‘ OASIS
& — o WS-|
wsiep
M2 \N
O WS-Policy
iptektade QoS
Méladata Metadata
yoR
Service provider
Service consumer

Figure 5 — WS-I preference setting

This setting requires any web services to be WS-I compliant. As shown in Figure 6, if “rpc (remote
procedure call) encoded” for SOAP Binding Options is selected, the IDE reports “WS-I conformance

10
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error: binding cannot be rpc encoded”. Selecting “document literal” allows conformance to be checked
by the editor.

Checking each WS with BP conformance a WS-I complaint WSDL can finally be created.

@reeeces T e o |

type filter text Service Policies ~ - -
General - 1
Appearance Specify quality of service related settings:
Capabilities 3 Profile Compliance
L [parch L We lAR10
Content Types ) WS-1BP 1.1 + SSI Compliance level: |Require compliance -]

Editors Ignore compliance |
Suggest compliance
ki ﬂequlre compliance | y
Netwark Connectis ‘
Perspectives a
Search E /\ y
Security q
Service Policies Q
Startup and Shutd b‘
Web Browser (]/ 0
Workepace Q.
Ant &

Data Management O\

S
Install/Update Description: \
Java WS-1 Basic Profile 1.1 mple SOAP Binding Profile

Java EE 1.0 3
s S ttineg Basic profile a uirements related to the

JavaScript smllumﬁ;\mm and its representation in a =
Myhyn i

Depen\n{
Flug-in Development N
Remote Systems

B aisss O

Figure 6 — WS-I conformant specific WS Interface metadata developing example

3.2 Using an XML editor

8

The previous method is applied forBP 1.1. However, BP has four versions: BP 1.0, BP 1.1, BP 1.2, and BP
210. If a service provider decides upon BP 2.0, then the previous method cannot be applied.

F

gure 7 demonstrates the,creation of a specific WS WSDL 1.1 (M1 layer of Figure 4) from WSDL 1.1
standard (M2 layer of Eigure 4). This method is the most versatile. In this case (see Figure|7), “WS-
[PefinedWSDL1.1Schema.xml” file is created referring to “WS-IDefinedWSDL1.1Schema.xsd”.

OTE WS-1fedefined WSDL 1.1 Schema from the original W3C WSDL 1.1 Schema to increase interoperability.
[S-IDefinedWSDL1.1Schema.xsd (line 6) is this schema.

gain this is a content assist) relative to the displayed text. In this example, when inputting ['< ” (line
the editor has indicated that <wsdl:binding> or <wsdl:documentation>... are the corr¢ct input

bndidatac Tnthicwayg ana can dagalan YAJICNT afficiantly
HerGa eSSy, One-ta i a6t v e 0 p v o S ereerys

N
W
Als shownnin' Figure 7, an XML editor lists the correct input candidates depending on the cursor position
(c
9
C
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WebContent E < »wsdl:binding
NewXMLSchema xsd «» wsdl:docUMENTAion
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prehassOrden el T WG MESSagE
pYreheseOrdar.ned ¢ »wsdl:portType
sdmplasml ¢ v wisdl:sarvios
velecll1_ L w1 2004-08- 240wl ¢ rwsdlrypes
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¥ ' Design S Az | 74
9] .”'__1 Tohe |".T ] Press ‘Ctrl+Space’ o show XML Ternplats Fropossls ‘\\, =n
i i 5 Propertjil O\

This me
creation

NOTE
<definitiq
the gram|

Listing ]

<?xml V4
<wsdl :dd
targetNg
xmlns:w
xmlns : x9

xsi:schemalocation="http://schemas.xmlsoap.org/wsdl/WS-IDefinedWSDL1.1Schema.xsd”>

</wsdl

XML edif
provided
and gene
WSDL ey
provisio
leave ouf

Listing 2

7 prarnings, © others (\'J

Figure 7 — Specific WS interface metadata creation example

hod makes it easier for the editor to create specific WS metadata) and when the document
is finished, it ensures the validity of the document.

In the upper right pane, “xmlns:xsi” attribute and “xsi:schemraliocation” attribute are included in|a
ns> element. WSDL 1.1 grammar permits extension attribute’(and element) if they do not contradift
mar. See Listing 1.

| wsdl:definitions element

rsion="1.0"” encoding="UTF-8"7?>

finitions name="NCName”
mespace="http://tempuri.org”
dl="http://schemas.xmlsoap.org/wsdlA”
i="http://www.w3.0rg/2001/XMLSchema-instance”

definitions>

or validation of the listinig above does not cause any grammatical errors. However, the advige
by WS-I about extension construct is: “Development tools that consume a WSDL descriptidn
rate software for/a\Web service instance might not have built-in understanding of an unknowjn
tension. Hence, use of required WSDL extensions should be avoided”. Because WS of servige
1 and the seryice consumer generally belong to different organizations, it should be safer fo
these extension attribute after creation.

! Eliminating extension attributes (published service provider’s WSDL)

<?xml V4

rsdon="1.0" encoding="UTF-8"2>

<wsdl:definitions name="NCName”
targetNamespace="http://tempuri.org”
xmlns:wsdl=http://schemas.xmlsoap.org/wsdl/>

</wsdl:definitions>
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In addition in Figure 7, the file extension of instance WSDL 1.1 is “xml” (see Project explorer pane of
Figure 7). But changing it to “.wsdl” seems preferable.

NOTE In some IDEs, specialized editors such as “WSDL editor” supports the creation of a WSDL instance
document. However, WS has many standards like WSDL, WS-Policy, WS-Addressing, WS-Security, etc. so the
use of such application specialized editors seem not practical. The above mentioned method is generic one to be
applicable in any case.

8.4 BP conformance claim

described in the previous section, BP conformance is vital for both service providers ang service
cpnsumers. BP conformance claim can be expressed in two ways: one by attaching claim in-WSDL 1.1,
the other is to declare conformance by WS-Policy.

The Basic Profile Version 2.0/1.2 (Final Material) says “the use of WS-Policy is RECOMMENIDED over
the use of the Conformance Claim Attachment Mechanisms”. This is because WS'policy is a mandatory
bndition for both service provider and service consumer, so this policy enforces even fof service
nsumers to be WS-I conformant.

a0

EKAMPLE1 Conformance Claim for BP 1.2.

A

vsdl:definitions xmlns:wsdl = “http://schemas.xmlsoap.org/wsdl”
xmlns:tns = “http://example.org/myservice”

xmlns:soapbind = “http://schemas.xmlsoap.org/wsdl/soap™
xmlns:wsi = “http://ws-i.org/schemas/conformanceClaim/”
targetNamespace = "http://example.org/myservice”>
wsdl:portType name = ”“MyPortType” >

/wsdl:portType >
wsdl:binding name = ”"MyBinding” portType =~*MyPortType” >

/wsdl:binding >
wsdl:service name = ”“MyService” >
<wsdl:port name = "“MyPort” binding = ”tns:MyBinding” >
<wsdl:documentation >
<wsi:Claim
conformsTo = "http://ws=~i.org/profiles/basic/1.2” / >
</wsdl:documentation >
<soapbind:address
location = "http:/dexample.org/myservice/myport” / >
</wsdl:port >
/wsdl:service >
<fwsdl:definitions >

EKAMPLE 2 Pglicy Assertion request to BP 2.0 Conformance.
<wysp:Policy xmlns:bp20 = “http://ws-1i.org/profiles/basic-profile/2.0/”
xmlns:wsp = “http://www.w3.org/ns/ws-policy”>

Kbp20 :Conformant/>
<[wsp:Policy>

In this EXAMPLE 2 <bp20:Conformant is used in order to declare BP 2.0 conformance. The
bp20:Conformant policy assertion attached to the end point policy subject.

NOTE1 Policy subject is described in detail in ISO/TR 24097-31).
NOTE 2  Application to end point policy subject designates service is conformant to BP.
IMPORTANT — WS-I BP policy assertion Schema location

Basic Profile Version 2.0/1.2 (Final Material) says policy assertion to follow BP Version 2.0/1.0 exist at
http://ws-i.org/profiles/basic-profiles/2.0/bp20.xsd or http://ws-i.org/profiles
basic-profiles/1.2/bp12.xsd, schema at that URL. Basic Profile Version 2.0/1.2 (Final Material) has a
copy of schema in its Annex. For convenience, the original schema is copied in Annex D.
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Annex A
(informative)

Pseudo WSDL 1.1 expression

<wsdl:definitions name="nmtoken”? targetNamespace="uri”?>

<imy
<ws(

<ws(

</w{

<wsd

</w{

<ws(

</w{

<wsd

ort namespace="uri” location="uri”/>*

l:documentation .... /> 2
l:types> ?
<wsdl:documentation .... />?
<xs:schema .... />*

<- extensibility element -> *
dl:types>

l:message name="nmtoken”> *
<wsdl:documentation .... />?
<part name="nmtoken” element="gname”? type="gname”?/> *
dl:message>
l:portType name="nmtoken”>*
<wsdl:documentation .... />?
<wsdl:operation name="nmtoken”>x*
<wsdl:documentation .... /> ?
<wsdl:input name="nmtoken”? message="qgnamer >?
<wsdl:documentation .... /> ?
</wsdl:input>
<wsdl:output name="nmtoken”? messages”qgname”>?
<wsdl:documentation .... /> ?
</wsdl:output>
<wsdl:fault name="nmtoken” messdge="gname”> *
<wsdl:documentation ..: /> ?
</wsdl:fault>
</wsdl:operation>
dl:portType>
l:binding name="nmtoken?” type="gname”>*
<wsdl:documentation., ... />?
<- extensibility,element -> *
<wsdl:operation\name="nmtoken”>x*
<wsdl:docum€ntation .... /> ?
<- extensipility element -> *
<wsdl:dnput> 2
<w3dl:documentation .... /> ?
<V extensibility element —>
<fwsdl:input>
<wsdl:output> ?
<wsdl:documentation .... /> ?

— extensibllity element —> *
</wsdl:output>
<wsdl:fault name="nmtoken”> *
<wsdl:documentation .... /> ?
<- extensibility element -> *
</wsdl:fault>
</wsdl:operation>

</wsdl:binding>

<wsdl:service name="nmtoken”> *

14

<wsdl:documentation .... />?
<wsdl:port name="nmtoken” binding="gname”> *
<wsdl:documentation .... /> ?

<- extensibility element ->
</wsdl:port>
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<- extensibility element —->
</wsdl:service>

<- extensibility element -> *

</wsdl:definitions>

ISO/TR 24097-2:2015(E)
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