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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 1SO
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
in liaj i i ely with the

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization
Intermational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft Internationpl Standards
adopted by the technical committees are circulated to the member bodies for.voting. Publitation as an
International Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. 1SO shall not be held responsible for identifying any or all such patent rights.

ISO 20210 was prepared by the Consultative Committee <for” Space Data Systems (CCSDS) (as
CCSDS 523.1-M-1, April 2013) and was adopted (without modifications except those stated in clause 2 of this
Interpational Standard) by Technical Committee ISO/TC 20, Aircraft and space vehicles, Subcommittee
SC 1B, Space data and information transfer systems.
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STATEMENT OF INTENT

The Consultative Committee for Space Data Systems (CCSDS) is an organization officially
established by the management of its members. The Committee meets periodically to address
data systems problems that are common to all participants, and to formulate sound technical
solutions to these problems. Inasmuch as participation in the CCSDS is completely
voluntary, the results of Committee actions are termed Recommendations and are not in
themselves considered binding on any Agency.

CCSOS Recommendations take two forms: Recommended Standards that are prescriptive
the formal vehicles by which CCSDS Agencies create the standards that specify hpw
elemepts of their space mission support infrastructure shall operate and interopérate wjith
others} and Recommended Practices that are more descriptive in nature and areintended| to
provide general guidance about how to approach a particular problem associated with space
missidn support. This Recommended Practice is issued by, and represents the consensus pf,
the CCSDS members. Endorsement of this Recommended Practiceis entirely voluntary
and does not imply a commitment by any Agency or organization to implement [its
recommendations in a prescriptive sense.

No later than five years from its date of issuance, this Recommended Practice will |be
reviewed by the CCSDS to determine whether it should: (1) remain in effect without change;
(2) bg changed to reflect the impact of new technologies, new requirements, or new
directions; or (3) be retired or canceled.

In thgse instances when a new version of @ Recommended Practice is issued, existing
CCSDS-related member Practices and implementations are not negated or deemed to be ngn-
CCSDS compatible. It is the responsibility of each member to determine when such Practi¢es
or implementations are to be modified. Each member is, however, strongly encouraged|to
direct|planning for its new Practices and implementations towards the later version of the
Recommended Practice.

CCSDS 523.1-M-1 Page ii April 2013
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FOREWORD

Through the process of normal evolution, it is expected that expansion, deletion, or
modification of this document may occur. This Recommended Practice is therefore subject
to CCSDS document management and change control procedures, which are defined in the
Organization and Processes for the Consultative Committee for Space Data Systems
(CCSDS A02.1-Y-3). Current versions of CCSDS documents are maintained at the CCSDS
Web site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be addressed |to the
CCSDS Secretariat at the address indicated on page i.

CCSDS 523.1-M-1 Page iii April 2013
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASl)/Italy.

— Canadian Space Agency (CSA)/Canada.

— Centre National d’Etudes Spatiales (CNES)/France.

— China National Space Administration (CNSA)/People’s Republic of China.
— Deutsches Zentrum fir Luft- und Raumfahrt e.V. (DLR)/Germany.
European-Space-Agency{(ESAYEUrope-

— | Federal Space Agency (FSA)/Russian Federation.

— | Instituto Nacional de Pesquisas Espaciais (INPE)/Brazil.

— | Japan Aerospace Exploration Agency (JAXA)/Japan.

— | National Aeronautics and Space Administration (NASA)/USA.

— | UK Space Agency/United Kingdom.

Obseryer Agencies

— | Austrian Space Agency (ASA)/Austria.

— | Belgian Federal Science Policy Office (BFSPO)/Belgium,

— | Central Research Institute of Machine Building (TsNKMash)/Russian Federation.
— | China Satellite Launch and Tracking Control General; Beijing Institute of Tracking
and Telecommunications Technology (CLTC/BEI'TT)/China.

— | Chinese Academy of Sciences (CAS)/China.

— | Chinese Academy of Space Technology (CAST)/China.

— | Commonwealth Scientific and IndustriakResearch Organization (CSIRO)/Australig.
— | CSIR Satellite Applications Centre (CSIR)/Republic of South Africa.

— | Danish National Space Center (DNSC)/Denmark.

— | Departamento de Ciéncia e Tecnologia Aeroespacial (DCTA)/Brazil.

— | European Organization for,the Exploitation of Meteorological Satellites
(EUMETSAT)/Europe.

— | European Telecommunications Satellite Organization (EUTELSAT)/Europe.
— | Geo-Informatics andySpace Technology Development Agency (GISTDA)/Thailand.
— | Hellenic Natiopal-Space Committee (HNSC)/Greece.

— | Indian SpaceResearch Organization (ISRO)/India.

— | Institute ofSpace Research (IKI)/Russian Federation.

— | KFKI Research Institute for Particle & Nuclear Physics (KFKI)/Hungary.

— | Korea Aerospace Research Institute (KARI)/Korea.

— | Ministry of Communications (MOC)/Israel.

— L National Institute of Information and Communications Technology (NICT)/Japan
— National Oceanic and Atmospheric Administration (NOAA)/USA.

— National Space Agency of the Republic of Kazakhstan (NSARK)/Kazakhstan.

— National Space Organization (NSPO)/Chinese Taipei.

— Naval Center for Space Technology (NCST)/USA.

— Scientific and Technological Research Council of Turkey (TUBITAK)/Turkey.

— Space and Upper Atmosphere Research Commission (SUPARCO)/Pakistan.

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.
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1 INTRODUCTION
1.1 PURPOSE OF THIS RECOMMENDED PRACTICE

This Recommended Practice defines a Java API for the Mission Operations (MO) Message
Abstraction Layer (MAL) specified in reference [1].

1.2 _SCOPE

THe scope of this Recommended Practice is the definition of all concepts and teran that
establish a Java API for consuming and providing MO services on top of the  MAL. The
MAL Java API is intended to maximize the portability of the MO components-across yarious
underlying MAL implementations and transport protocols.

1.3 APPLICABILITY

THis Recommended Practice serves as a specification of\a Java API providing all the
concepts defined by the MAL, in particular the interaction ‘patterns, the access contrpl and
trgnsport interfaces.

o

THe API supports version 1 of the MAL as specifiéd in reference [1].

THe API depends on Java 5.

1.4 RATIONALE

The goal of this Recommended:Practice is to document how to develop and utilize MAL-based
sefvices using Java (reference {2]).

Another objective isto_create a guide for promoting portability between various sdgftware
packages implementing the MAL Java APl and applications using the MAL Java API.

1.% DOCUMENT STRUCTURE

THis Recommended Practice is organized as follows:

a) Section I providesS purpose and SCOpe, and 1ists definitions, conventions, and
references used throughout the Recommended Practice;
b) section 2 gives an overview of the API;
c) section 3 defines the MAL API that represents the MAL service interface;
d) section 4 defines how a MAL service specification is mapped to Java;
e) section 5 defines the transport API that represents the MAL transport interface;
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f) section 6 defines the access control API that represents the MAL access control
interface;

g) section 7 defines the encoding API, an optional set of interfaces that can be used by
the transport layer in order to externalize the encoding behaviour.

NOTE - Some application code examples are given in annex C.

16 DECINLTIONC
. LT TINT T TUINOD

AttriQute: Either
— | afield of a Java class called “attribute’,
— | the data type MAL.::Attribute, or
— | the interface Attribute defined in the MAL Java API.

1.7 [CONVENTIONS
1.7.1 | NOMENCLATURE

The fpllowing conventions apply for the normative: specifications in this Recommended
Practige:

a) | the words “shall’ and ‘must’ imply a,hinding and verifiable specification;
b)| the word ‘should’ implies an optional, but desirable, specification;
c)| the word “may’ implies an gptional specification;

d)| the words ‘is’, ‘are’, and-*will” imply statements of fact.

NOTH - These conventions do not imply constraints on diction in text that is cleay
informative-in nature.

y

1.7.2 | INFORMATIVE TEXT

In the normatlve sectlons of thls document (sections 3-7), mformatlve text |s set off from 1he

— Overview;

— Background;
— Rationale;

— Discussion.
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1.7.3 USE OF CAPITAL LETTERS

Names of interfaces and classes of the MAL Java API are shown with the first letter of each
word capitalized.

1.7.4 CODE TEMPLATE VARIABLES

Some code templates are given throughout this document. Those templates are parameterized
with variables. A variable 1s used by placing its name between the enclosing characters ‘<<’
anf “>>’. For example, the variable ‘method name’ is used in the following code lige:

public void <<method name>>()

—

If f variable contains a list of values, then the values are iterated with the following syrtax:
<<variable name [i]>> .. <<variable name [N]>>
The variable ‘i’ is the iteration index starting from O.
The variable ‘N’ is the size of the list minus one.

If the list size is zero, then nothing is written in the cade template.

If the list size is greater than zero, then the <<variable name [i]>> part is iterated N times and
the¢ <<variable name [N]>> part is finally written in the code template.

Far example, the variable ‘type’ contains a list of types. A method ‘m’ taking those types as
pafameters is declared as follows:

public void m(<<type [i]>> p<<i>>, .. <<type [N]>> p<<N>>)
If the list is empty, then the’result is:

public void m(Q)

If the list contains’one element ‘A’ then the result is:

puplic veid m(A pO)

THesnames of variables are not case-sensitive: “field name’ and ‘FIELD NAME’ degignate
thesame-vartabte:
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However, the value of the variable is case sensitive following the rules explained in

table 1-1.

Table 1-1: Variable Value Case Rules
Variable name case Variable value case
All the letters in lower case. Example: No change

<<Va.rF- ab:c TTalTe

lower [case. Example:

First rIFtter in upper case and the other in | No change except the first letter in upper-Case
<<Va

iable name>>

All the letters in upper case. Example: Upper case
<<VAR|IABLE NAME>>

All the letters in lower case and between | Lower case

an inifial and final character ‘!’. Example:
<<lvariable name!>>

1.7.5 | JAVA CLASS PACKAGES

In theg code templates, the package of classes is.not indicated if there is no ambiguity.
Howeyer, the real Java code needs either to prefix the package name to the class name or|to
declarp the package in an “import’ clause at the beginning of the class definition.

1.8 REFERENCES

The fqllowing documents contain-provisions which, through reference in this text, constityite
provisjons of this Recommerided Practice. At the time of publication, the editions indicated
were Valid. All documents are subject to revision, and users of this Recommended Practjce
are erjcouraged to inyestigate the possibility of applying the most recent editions of the
docunjents indicated below. The CCSDS Secretariat maintains a register of currently valid
CCSDOS documents.

[1] Mission Operations Message Abstraction Layer. Recommendation for Space Data
$ystem Standards, CCSDS 521.0-B-1. Blue Book. Issue 1. Washington, D.C.:
CCSDS_Octoher 2010

[2] James Gosling, et al. The Java™ Language Specification. 3rd Ed. Boston: Addison-
Wesley, 2005.

[3] T. Berners-Lee, R. Fielding, U.C. Irvine, and L. Masinter. Uniform Resource
Identifiers (URI): Generic Syntax. RFC 2396. Reston, Virginia: ISOC, August 1998.
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[4] R. Hinden, B. Carpenter, and L. Masinter. Format for Literal IPv6 Addresses in
URL’s. RFC 2732. Reston, Virginia: ISOC, December 1999.

NOTE - Informative references are listed in annex B.
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2 OVERVIEW

2.1 GENERAL

ISO 20210:2015(E)

This Recommended Practice provides an interface specification that translates the abstract
service definitions of the MAL and MO Services into a Java-specific interface that can be
used by programmers. The API must be faithful to the abstract services defined in the
specifications and it must, by some means, provide access to the features of the services and

alh_aLmaLapﬂan&_LplayLLusetuLmb_uuppMMLpamhmw_hm_mayLmole in
interoperability.

The following diagram presents the set of standards documentation in support-ofithe Mission
Operations Services Concept. The MO MAL Java API belongs to the language mappings

documentation.
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Figure 2-1: Mission Operations Services Concept Document Set
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For each programming language there is only required a single mapping of the MAL to that
language as the abstract services are defined in terms of the MAL and therefore their
language-specific API is derived from the mapping:

(Platform Independent) (Platform Dependent)
[ [
[
0 Defines API
Ef ] MO Service (required for MO Service
€.0. M&b) ] plug—in COMponents) €.0. IVI@_L,) ]
‘ N

: |

A
ABSTRACT SERVICE MODEL %’ %’
(Platformp Independent)

|@ MAL

- , CONCRETE PROTOCOL
Technology Binding (Platform Dependent)

(e.g. AMS, AMQP) N

[ 0N\
[ —\J
M e Protocol
Defines Protocol Encoding Q I P EE iy
(required for interoperability) —

Figure 2-2: Relationship.@fMO Books

This Recommended Practice defines a mapping.ffrom the abstract notation of the MAL tofan
unambiyiguous Java API, more specifically:

a)| how the specific MAL abstract services are mapped to Java;
b)[ how any service errors or issues shall be communicated to higher layers;

c)| the physical representation of the abstract MAL messages at the interface necessary
to constitute the operation templates;

d)| the mapping of the message structure rules for Java;

e)| the physicalrépresentation of the abstract MAL data types in Java.

It doe$ not specify:

a) | andividual application services, implementations or products;

b) the implementation of entities or interfaces within real systems;
c) the methods or technologies required to acquire data;
d) the management activities required to schedule a service;

e) the representation of any service specific Protocol Data Units (PDUs) or operations
(this is derived from the Java transform defined in this document).
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2.2 MO SERVICE FRAMEWORK JAVA MAPPING

The CCSDS Spacecraft Monitoring & Control (SM&C) working group has developed a

co
Se

ncept for a Mission Operations (MO) Service Framework, which follows the principles of
rvice Oriented Architectures. It defines two important aspects, the first is a protocol for

interaction between two separate entities, and the second is a framework of common services
providing functionality common to most uses of the service framework.

>
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Yessage

plication
Layer

N
‘;}ging to

ementatio
language
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Abstract servicg
specification
defined in termp
of the MAL

straction
Layer

Abstract
messaging
infrastructure

Mapping of thg
MAL to encoding

fansport
and transport

Layer

xO
Figure 2-3: Overview of@b'Mlssmn Operations Service Framework

is Recommended Practice de@nes the following Java mapping of the MO Service

hmework: @

a) the applicati g\{/er is mapped to Java application modules consuming and
providing Moggrwces

b) the M rvices layer is mapped to service stubs and skeletons enabling the
applieation to consume and provide MO services on top of the MAL;

ﬁ\@lAL Interaction Patterns and Quality of Service features are mapped to d MAL

%odule

d) the MAL access control Teature 1S mapped to an access control module used by the
MAL module;

e) the transport layer is mapped to a transport module in charge of using a messaging
technology;

f) the transport module can manage the MAL message encoding internally or delegate
this function to an encoding module.
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The layer diagram displayed in figure 2-4 presents the Java modules resulting from the MO
Service Framework mapping. It also gives the name of the programming interfaces used and
implemented by the modules.

Thep

d)
€)

Figur&)@l: MO Framework Java Mapping

ogramming interf are:
2
MAL API;_<)
MO S@ES API generated from the Service Mapping;

T;{ ort API;

@r‘nce Cantrol
4 ORHOo

Encoding API.

ARL

The MO Services API is derived from the services specifications and the Java Service
Mapping rules.
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2.3 MAPPING FROM MAL DOCUMENT

This Recommended Practice defines a mapping from the abstract notation of the MAL to an
unambiguous Java API. The structure of the MAL document (reference [1]) is mapped to this
document as follows:

a) the sections ‘Transaction Handling’, ‘State Transitions’, ‘Message Composition’,
‘MAL Service Interface’ are mapped to the interaction pattern handling methods of
the service consumer, provider and broker defined in the section ‘MAL API’;

b) the sections ‘MAL Data Types’ and ‘MAL Errors’ are mapped to the sectign’| MAL
API’ and “Service Mapping’;

1) the Java representation of the MAL fundamental and attribute data types is
defined in the section “MAL API’;

2) the Java representation of the MAL data structures is generated according|to the
section “Service Mapping’ except for the structures that need a specific mapping
which is defined in the section ‘“MAL API’;

3) the Java representation of the MAL errors is generated according to the ‘Service
Mapping’;

c) the section ‘Service Specification XML’ is‘mapped to the section “Service Magping’;
d) the section ‘Transport Interface’ is mapped to the section “Transport API’;

e) the section ‘Access Control Intérface’ is mapped to the section ‘Access Gontrol
API’.

THe Mission Operations Reference Model (reference [B2]) describes an encoding component
that is responsible for the conversion from the abstract message format of the MAL into the
ontthe-wire representatiorr tsed by the transport layer. The encoding component is mapped
to fthis document as follows:

a) the encoding,of the message header is internally handled by the transport layer;

b) the encoding of the message body is handled either internally by the transport layer or
extérnally by an encoding module separated from the transport layer by the eng¢oding
API.

CCSDS 523.1-M-1 Page 2-5 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3 MAL API
3.1 GENERAL

3.1.1 The MAL API shall define the interfaces and classes required by the MAL service
interface defined in reference [1].

3.1.2 The MAL API shall comprise the following levels:

a) the generic APl used by every MAL clients;
b) the data structures and related interfaces;

c) the service consumer API;

d) the service provider API;

e) the broker API.

3.1.3 The main interfaces provided by the API shall be thosg/listed in table 3-1.

Table 3-1: API Main terfaces

APRI level Interface name Desckiption
Gagneric MAL ContextFactory MAL Context factory
MALContext Context enabling a client to usg the
communication functions provided by the| MAL
layer

Cansumer MALConsumerManager | MALConsumer factory and activator

MALConsumer Communication context enabling a clignt to
initiate interaction patterns
Prpvider MALProviderManager MALProvider factory and activator.
MALProvider Execution context of a service provider handling

all the interaction patterns and initiating the
Publish/Subscribe interaction pattern [as a

publisher
Broker MALBrokerManager MALBroker factory and activator
MALBroker Execution context of a shared broker

NOTE - Figure 3-1 gives an overview of the relationships between the main interfaces.
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3.14

3.15

and shall refer to the MAL Java APl document ‘CCSDS 523.1-M-1".

MALContextFactory
creates
MALContext
creates
rl
N
MALConsumerManager MALProviderManager MALBrokerManager
creates creates creates
MALConsumer MALProvider MALBroker

Figure 3-1: Relationshipsbetween the AP1 Main Interfaces

The packages provided by the API shall be:

the MAL package: org.¢csds.moims.mo.mal;

the data structures. package: org.ccsds.moims.mo.mal.structures;

the consumerpackage: org.ccsds.moims.mo.mal.consumer;
the provider package: org.ccsds.moims.mo.mal.provider;

the breker package: org.ccsds.moims.mo.mal.broker.

The MAI parkagp name shall be added to the SANA rpgiqtry la\/aRindingNampqp; ce
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3.2 MAL PACKAGE
3.21 OVERVIEW

This subsection defines the content of the generic MAL package:

org.ccsds.moims.mo.mal

3.2.2.1 Definition

3.2.2.1.1 A MALContextFactory class shall be defined in order to enable'a-MAL cljent to
ingtantiate and configure a MALContext.

3.2.2.1.2 The MALContextFactory class shall provide static repositories:

a) the MALContext factory class repository shall map’ the MALContextHactory
implementation classes to their class names;

b) the MALArea repository shall map the area, names and numbers to the MALArea
descriptions;

c) the error repository shall map the error cades to the error names.

3.2.2.1.3 The MALContextFactory class.shall provide a MALElementFactoryRegistry.

3.2.2.2 Class Initialization

ThHe MALContextFactory classinitialization shall:
a) create the staticrepositories;
b) instantiate the- MALElementFactoryRegistry;

c) call the—static method ‘init” provided by the MALHelper by passing the
MACLElementFactoryRegistry.

3.2.2.3 Factory Class Registration

3.22.3.1 The MALContextFactory class shall provide a static method
‘registerFactoryClass’ in order to register the class of a specific MALContextFactory.

NOTE - The method ‘registerFactoryClass’ may be useful in environments where several
class loaders are involved.
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3.2.2.3.2 The signature of the method ‘registerFactoryClass’ shall be:

public static void registerFactoryClass(Class factoryClass)
throws java.lang.lllegalArgumentException

3.2.2.3.3 The parameter of the method ‘registerFactoryClass’ shall be assigned as described

in table 3-2.
Tahle 2.2- MALCaoantoviEactarvy ‘raoictorEactorvuClace’ Daramaotor
TUNITV U . TVIZ N\ UTTLU/ZALUT M\Jt\ll] IUUI\JL\II L] MU&UI]VIM\J\J T UT ATTTU LT
Parameter Description
factoryClass Class extending MALContextFactory

3.2.2.3.4 The method ‘registerFactoryClass’ shall store the class in~the factory class
reposifory.

3.2.2.3.5 The method ‘registerFactoryClass’ shall throw an WlegalArgumentException| if
the pafameter “factoryClass’ is NULL or does not extend MALEontextFactory.
3.2.2.4 Factory Class Deregistration

3.224.1 The MALContextFactory class s~shall provide a static method
‘dereglisterFactoryClass’ in order to deregister the class of a specific MALContextFactory.

3.2.2.4.2 The signature of the method ‘deregisterFactoryClass’ shall be:

publifc static void deregisterFactoryClass(Class factoryClass)
thrpws java.lang. ll1legalArgumentException

3.2.2.4.3 The parameter of the method ‘deregisterFactoryClass’ shall be assigned |as
described in table 3-3.

Table 3:3:- MALContextFactory ‘deregisterFactoryClass’ Parameter

Parameter: Description

factoryClass Class extending MAL ContextFactory

3.2.2.4.4 The method ‘deregisterFactoryClass’ shall remove the class from the factory class
repository.

3.2.2.4.5 The method ‘deregisterFactoryClass’ shall throw an Illegal ArgumentException if
the parameter “factoryClass’ is NULL or does not extend MALContextFactory.
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3.2.2.4.6 The method ‘deregisterFactoryClass’ shall do nothing if the class is not found in
the factory class repository.

3.2.25 MALContextFactory Creation

3.2.25.1 A static method ‘newFactory’ shall be provided in order to return a
MAL ContextFactory instance.

3.2.2.5.2 The signature of the method ‘newFactory’ shall be:

puplic static MALContextFactory newFactory() throws MALException

3.2.25.3 The method ‘newFactory’ shall use the system pfoperty
‘oftg.ccsds.moims.mo.mal.factory.class’ to determine the name of the (IMALContextHactory
lementation class to load and instantiate.

3.2.25.4 The method ‘newFactory’ shall lookup the MALContextFactory implementation
ss from the factory class repository.

3.2.25.5 If the MALContextFactory implementation €lass is not found in the factory class
repository, then it shall be loaded from the current class-1oader.

3.2.2.5.6 If the MALContextFactory implementation class is not found in the current class
loader, then a MALEXxception shall be raised.with the ClassNotFoundException as the ¢ause.

3.2.2.5.7 The method ‘newFactory’ shal not return the value NULL.

3.2.2.5.8 If no MALContextFactory can be returned, then a MALEXxception shall be rpised.

3.2.2.6 MALContext Instantiation

3.2.2.6.1 The MALContextFactory class shall provide an abstract public method
‘cteateMALContext’ in order to instantiate a MALContext.

3.2.2.6.2 Fhesignature of the method ‘createMALContext’ shall be:

pupliclabstract MALContext createMALContext(java.util_Map properties)
hrows MALException

3.2.2.6.3 The parameter of the method ‘createMALContext” shall be assigned as described
in table 3-4.
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Table 3-4: MALContextFactory ‘createMALContext” Parameter

Parameter Description

properties Properties required by the specific MALContext
implementation

3.2.2.6.4 The parameter ‘properties’ may be NULL.

3.2.2.6.5 The method ‘createMALContext’ shall not return the value NULL.

3.2.2.6.6 If no MALContext can be returned, then a MALEXxception shall be raised.

3.2.2.6.7 The method ‘createMALContext” shall be implemented by the specific factory
class.
3.2.2.1 MALArea Registration
3.2.2.1.1 The MALContextFactory class shall provide a static method ‘registerArea’|in
order fo register MALAreas.
3.2.2.1.2 The signature of the method ‘registerArea’shall be:
publifc static void registerArea(MALArea area)

thrpws java.lang.lllegalArgumentException, MALException
3.2.2.1.3 The parameter of the method\*registerArea’ shall be assigned as described|in
table 3-5.

Table 3-5: MALContextFactory ‘registerArea’ Parameter

Parameter Description
area MALArea to register

3.2.2.7.4 If the parameter ‘area’ is NULL, then an IllegalArgumentException shall [be
raised

3.2.2. F5—tfaMAtAreahavingthe—samename—and-the—same—verstonhas—atready been
registered and if the registered MALArea is not the same object as the MALArea to register,
then a MALException shall be raised.
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3.2.2.8 MALArea Query

3.2.2.8.1 The MALContextFactory class shall provide two static methods ‘lookupArea’ in
order to look up a MALArea from:

a) the name and the version of the area;
b) the number and the version of the area.
3.2282—F

amathad ‘laolainAraa’ chall ha-
TCTTIC Ot TOUKO P/ Yoottt 1ot

public static MALArea lookupArea(ldentifier areaName, UOctet areaVersijon)
hrows java.lang.lllegalArgumentException

public static MALArea lookupArea(UShort areaNumber, UOctet areaVersion)
hrows java.lang.lllegalArgumentException

3.2.2.8.3 The parameters of the method ‘lookupArea’ shall be @ssigned as descriped in

talle 3-6.
Table 3-6: MALContextFactory ‘lookupArea’ Parameters
Pdrameter Description
ar¢gaName Name of the area:to look up
ar¢aNumber Number of the area to look up
argavVersion Version.of the area to look up

3.2.2.8.4 If any of the parameters ‘areaName’, ‘areaNumber’, or ‘areaVersion’ is NULL,
then an Illegal ArgumentException shall be raised.

3.2.2.8.5 The method*“lookupArea’ shall return NULL if the MALArea is not found.

3.2.2.9 ErrorRegistration

3.2.2.9.1 ~The MALContextFactory class shall provide a static method ‘registerErfor’ in
orgler toregister errors.

=

+ thaod Cva ot
LTS Tt ou TTyisicl

3' [a 5 a¥a) Tk HPTEWC TS Freear?l abhall bha-

L LT L FTic Siyriatuic v LITUr Jlialr uc.

public static void registerError(Ulnteger errorNumber,
Identifier errorName)

throws java.lang.lllegalArgumentException, MALException

3.2.2.9.3 The parameters of the method ‘registerError’ shall be assigned as described in
table 3-7.
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Table 3-7: MALContextFactory ‘registerError’ Parameters

Parameter Description
errorNumber Error code
errorName Name of the error

3.2.2.9.4 If either of the parameters ‘errorNumber’ or ‘errorName’ is NULL, then an

A = H Lall lo H 2l
IllegalArgtmentExceptionshat-beratsed:

3.2.2.9.5 If an error having the same code is already registered, then a MALEXxception shall
be raiged.

3.2.2.10 Error Query

3.2.2.10.1 The MALContextFactory class shall provide a static method ‘lookupError’
order o look up an error name from an error code.

n

3.2.2.10.2 The signature of the method ‘lookupError’ shall.be:

publifc static ldentifier lookupError(Ulnteger>errorNumber)
thrpws java.lang. lllegalArgumentException

3.2.2.10.3 The parameter of the method ‘lookupError’ shall be assigned as described
table 3-8.

n

Table 3-8: MALContextFactory ‘lookupError’ Parameter

Parameter Description

errorNumber Code of the error to look up

3.2.2.10.4 If the parameter ‘errorNumber’ is NULL, then an Illegal ArgumentException shall
be raiged.

3.2.2.10.5 The'method ‘lookupError’ shall return NULL if the error is not found.

3.2.2.11 MALElementFactoryRegistry Getter

3.2.2.11.1 The  MALContextFactory class shall provide a static  method
‘getElementFactoryRegistry’ in order to get the MALElementFactoryRegistry.

3.2.2.11.2 The signature of the method “‘getElementFactoryRegistry’ shall be:

public static MALElementFactoryRegistry getElementFactoryRegistry()
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3.2.2.11.3 The method ‘getElementFactoryRegistry’ shall return
MALEIlementFactoryRegistry that has been instantiated during the MALContextFactory
class initialization.

3.2.3 MALCONTEXT

3.2.3.1 Definition

the

3.2
a

>

3.2.

3.4

3.2
an

3.4

pu

. 3.1.1 A MALContext interface shall be defined in order to enable a client to €0
d/or provide services.

3.1.2 A MALContext shall be a factory of:
a) MALConsumerManager;

b) MALProviderManager;

c) MALBrokerManager.

2.3.2 MALContext Creation

MALContext shall be created by calling the method ‘createMALContext’ provided
AL ContextFactory.

DTE — Because of the infrastructure and communication setup done w
MALContext is created, atMALContext is a heavyweight object. Most
will initiate and handle-all'the interactions with a single MALContext. Ho
some applications may-use several MALContext objects.

.3.3 MALConsumerManager Creation

.3.3.1 A method-“createConsumerManager’ shall be defined in order to enable to
d activate multiple MALConsumerManagers.

.3.3.2 .{The signature of the method *createConsumerManager’ shall be:

b1ic "MALConsumerManager createConsumerManager() throws MALException

nsume

by the

nen a
clients
vever,

Create

3.2.3.3.3 The method “createConsumerManager’ shall not return the value NULL.

3.2.3.34

rai

sed.

3.2.3.3.5 If the MALContext is closed, then a MALEXxception shall be raised.

If no MALConsumerManager can be returned, then a MALException shall be
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3.2.3.4 MALProviderManager Creation

3.2.3.4.1 A method “createProviderManager’ shall be defined in order to enable creation
and activation of multiple MALProviderManagers.

3.2.3.4.2 The signature of the method ‘createProviderManager’ shall be:

public MALProviderManager createProviderManager() throws MALException

3.2.3.4:3—ThemethodTreateProvideriviarager —shatt ot Tetorm the vatue Nt

3.2.3.4.4 If no MALProviderManager can be returned, then a MALException~shall |be
raised

3.2.3.4.5 If the MALContext is closed, then a MALEXxception shall be raised:

3.2.3.% MALBrokerManager Creation

3.2.3.5.1 A method ‘createBrokerManager’ shall be defined-inorder to enable creation gnd
activafion of multiple MALBrokerManagers.

3.2.3.9.2 The signature of the method ‘createBrokerManager’ shall be:

public MALBrokerManager createBrokerManager() throws MALException
3.2.3.%.3 The method ‘createBrokerManager? shall not return the value NULL.
3.2.3.5.4 If no MALBrokerManager-can be returned, then a MALEXxception shall be raisgd.

3.2.3.5.5 If the MALContext isclosed, then a MALEXxception shall be raised.

3.2.3.6 Geta Transport

3.2.3.6.1 Two methods ‘getTransport’ shall be defined in order to get the reference of a
MALTransport:

a) | the first method ‘getTransport’ shall take as a parameter the name of the protocol|to
be'supported by the MAL Transport;

b) the second method “getTransport™ shall take as a parameter a URI which protocol is
to be supported by the MALTransport.

3.2.3.6.2 The signatures of the method “‘getTransport’ shall be:

public MALTransport getTransport(String protocol)
throws java.lang.lllegalArgumentException, MALException

public MALTransport getTransport(URI uri)
throws java.lang.lllegalArgumentException, MALException
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3.2.3.6.3 The parameters of the method ‘getTransport’ shall be assigned as described in

table 3-9.
Table 3-9: MALContext ‘getTransport’ Parameters
Parameter Description
protocol Name of the protocol to be supported
ur URI which protocol is to be supported
3.2.3.6.4 If either of the parameters ‘protocol” or ‘uri’ is NULL, than an

3.2
o

3.7
su

3.4

3.4

3.4

3.2
M

3.2
pu

3.2

3.2

bgal ArgumentException shall be raised.

.3.6.5 The method ‘getTransport’ shall return a unique MALTransport instance
en protocol.

ch an instance shall be created.
.3.6.7 1f no MALTransport can be returned, then‘a-MALEXxception shall be raised.

.3.6.8 If the MALContext is closed, then a MALEXxception shall be raised.

.3.7 Get the Access Control

.3.7.1 A method ‘getAccessControl” shall be defined in order to get the reference
AL AccessControl used by the MALContext.

.3.7.2  The signature of the method ‘getAccessControl” shall be:

plic MALAccessControl getAccessControl() throws MALException

.3.7.3 1T noMALAccessControl can be returned, then a MALEXxception shall be rg

.3.8 . “Close the MAL Context

39

381 A method ‘close’ shall be defined in order to synchronously close

for a

.3.6.6 If there is still no instance of the MALTransport<or the specified protocol, then

of the

ised.

all the

MALConsumerManager, MALProviderManager, and MALBrokerManager instances that
have been created by this MALContext.

NOTE - In order to release the resources allocated by a MALContext, clients should close
it when it is no longer used. The MALContext should be explicitly closed
because it may be referenced by internal threads, making the Java Virtual
Machine (JVM) garbage collector unable to release the allocated resources.
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3.2.3.8.2 The signature of the method “close’ shall be:

public void close() throws MALException

3.2.3.8.3 If aninternal error occurs, then a MALEXxception shall be raised.

3.24 MALSERVICE

3.2.4. 1—Dbefinttion

3.24.1.1 A MALService class shall be defined in order to represent the specification of a
service (reference [1]).

3.2.4.1.2 The MALService class shall define the attributes specified in table.3-10.

Table 3-10: MALService Attributes

Attrilute Type

number UShort

name Identifier

version UOctet

area MALArea
elementFactoryRegistry MALElementFactoryRegistry

3.2.4.2 Null Service Number

The MALService class shathdefine the following constant:

public static final,UShort NULL_SERVICE_NUMBER = new UShort(0);

3.2.4.3 Creation

3.2.4.3.1°~.The MALService constructor signature shall be:

public MALService(
UShort number,
Identifier name
) throws java.lang.lllegalArgumentException

3.24.3.2 The MALService constructor parameters shall be assigned as described in
table 3-11.
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Table 3-11: MALService Constructor Parameters

Parameter Description

number Number of the service

name Name of the service

3.24.3.3 If either of the parameters ‘number’ or ‘name’ is NULL, then an

II LA Y 2 Lball l H Al
I CYAIATYUITITITIILLALTULIUTT ohidim UT TdloTU.

3.2.4.34 The attribute ‘number’ shall be assigned with the value of the parameter

‘nimber’.

3.2.4.3.5 The attribute ‘name’ shall be assigned with the value of the parameter ‘name¢’.

3.2.4.3.6 The attribute “version’ shall be assigned with the value of‘the parameter “vefsion’.

3244 G

etters

3.2.4.4.1 The MALService class shall provide the foelowing getters:

pub

b) Are

pub

pub

pub

1)

a) Name getter:

lic ldentifier getName()
a getter:

lic MALArea getArea()

c) Number getter:

lic UShort getNumber()

d) Element factory registry getter:

lic-MALElementFactoryRegistry getElementFactoryRegistry()

e) Operation getters:

Getter from the operation number:

2)

3)

CCSDS 523

pubiic MACOperation getoperationByNumber(UShort opNuUmber)
Getter from the operation name:

public MALOperation getOperationByName(ldentifier opName)
Getter from the capability set:

public MALOperation|[] getOperationsByCapabilitySet(
UShort capabilitySet)
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4) Send IP operation getter:
public MALSendOperation[] getSendOperations()
5) Submit IP operation getter:
public MALSubmitOperation[] getSubmitOperations()
6) Request IP operation getter:
- E ForH E _ .
7) Invoke IP operation getter:
public MALInvokeOperation[] getlnvokeOperations()
8) Progress IP operation getter:
public MALProgressOperation[] getProgressOperations()
9) Publish-Subscribe IP operation getter:

public MALPubSubOperation[] getPubSubOpefations()

3.2.4.4.2 The methods ‘getOperationByNumber’ and., ‘getOperationByName’ shall retyrn
NULL if the operation is not found.

3.2.4.4.3 The methods ‘getOperationsByCapabHitySet’ and ‘get<<lp>>Operations’ shall
returnjan empty array if no result is found.
3.2.4.% Setthe Area

3.24%.1 A method ‘setArea’ shall be defined in order to set the value of the attriblte
‘area’

3.2.4.%.2 The method “setArea’ shall be called only by the MALArea method ‘addServicg’.
3.2.4.%.3 The méthod ‘setArea’ control access level shall be ‘package’.

3.2.4.%.4 Thesignature of the method ‘setArea’ shall be:

voidtsetArea(MALArea area) throws java.lang.lllegalArgumentException

3.2.455 The parameter of the method °‘setArea’ shall be assigned as described in
table 3-12.
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Table 3-12: MALService ‘setArea’ Parameter

Parameter Description
area MAVLArea that owns this MALService

3.245.6 If the parameter ‘area’ is NULL, then an lllegalArgumentException shall be
raised.

3.2.4.5.7 The attribute ‘area’ shall be assigned with the value of the parameter ‘area’,

3.2.4.6 Add an Operation

3.2.4.6.1 A method ‘addOperation’ shall be defined in order to enable‘population of the list
of joperations provided by a service.

3.2.4.6.2 The signature of the method ‘addOperation’ shall be:

public void addOperation(MALOperation operation)
hrows java.lang.lllegalArgumentException

3.2.4.6.3 The parameter of the method ‘addOperation’ shall be assigned as descriped in

taple 3-13.

Table 3-13: MALSerVice ‘addOperation’ Parameter
Pdrameter Description
opgration MALOperation to be added into this MALService

3.2.4.6.4 If the parameter ‘operation’ is NULL, then an Illegal ArgumentException shall be
raised.

3.2.4.6.5 The-method ‘setService’ provided by the MALOperation shall be called wjth the
reference of this MALService as a parameter.

3.2.5."MALOPERATION

3.25.1 Definition

3.25.1.1 A MALOperation class shall be defined in order to represent the specification of
an operation provided by a service (reference [1]).

3.2.5.1.2 The MALOperation class shall be abstract.
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3.25.1.3 The MALOperation class shall be extended by one class defined for each
interaction pattern.

3.25.1.4 The MALOperation class shall define the attributes specified in table 3-14.

Table 3-14: MALOperation Attributes

Attribute Type

number UShort

name Identifier
replaypble Boolean
interagtionType InteractionType
capabilitySet UShort

service MALService

3.25.2 Creation

3.2.5.2.1 The constructor signature of the MALOperation class shall be:

publijc MALOperation(

UShort number,

Identifier name,

Boolean replayable,

InteractionType interactionType,
UShort capabilitySet)

thrpws java.lang.lllegalArgumentException

3.2.5.2.2 The MALOperatien constructor parameters shall be assigned as described|in
table 3-15.
Table 3-15: MALOperation Constructor Parameters
Parameter Description
number Number of the operation
name Name of the operation
replayable Boolean that indicates whether the operation is replayable or
not
interactionType Interaction type of the operation
capabilitySet Capability set number of the operation
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3.25.2.3 If any of the parameters ‘number’, ‘name’, ‘replayable’, ‘interactionType’, or
‘capabilitySet’ is NULL, then an Illegal ArgumentException shall be raised.

3.25.24 The attribute ‘number’ shall be assigned with the value of the parameter
‘number’.

3.2.5.2.5 The attribute ‘name’ shall be assigned with the value of the parameter ‘name’.

3.2.5.2.6 The attribute ‘replayable’ shall be assigned with the value of the parameter
‘rgplayable’.

3.2.5.2.7 The attribute ‘interactionType’ shall be assigned according to_the parameter
‘interactionType’.

3.2.5.2.8 The attribute ‘capabilitySet’ shall be assigned with the value of the parameter
‘cqpabilitySet’.

3.2.5.3 Getters

THe MALOperation class shall provide the following getters:
a) Name getter:

public ldentifier getName()
b) Number getter:

public UShort getNumber®
c) InteractionType getter:

public InteractionType getlnteractionType()
d) Replayable getter:

public Boolean isReplayable()
e) Servicegetter:

public MALService getService()

f)’ CapabilitySet getter:

public UShort getCapabilitySet()

3.25.4 Get a MALOperationStage

3.25.4.1 An abstract method ‘getOperationStage’ shall be defined in order to return a
MALOperationStage from its number.

CCSDS 523.1-M-1 Page 3-17 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)

CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.2.5.4.2 The signature of the method ‘getOperationStage’ shall be:

publi
thr

c abstract MALOperationStage getOperationStage(UOctet stageNumber)
ows java.lang.lllegalArgumentException

3.2.5.4.3 The parameter of the method ‘getOperationStage’ shall be assigned as described

in tabl

e 3-16.

Tahla2 16 MALONnharation ‘aatOnarationStana’ Daramatar
TUNMNILV U AV, LA AL \l—vrl\/l CALTUTT u\lLVP\II ALTUT |ULM3\I T UAT ATTTvLoery

Paran

heter Description

stageN

lumber Number of the MALOperationStage

3.2.5.4
be rais

3.2.5.4

1.4 If the parameter ‘stageNumber’ is NULL, then an Illegal ArgumentException sh
ed except if the interaction is SEND.

.5 The method “‘getOperationStage’ shall return NULL<only if the stage does not ex

for that operation IP.

3.2.5.4
MALH
3.2.5]

3.2.5.5
‘servi

3.2.5.9
3.2.5.9

3.2.5.9

void
thr

(<Ip>>Operation classes.

Set the Service

.1 A method ‘setService’ shallkpe defined in order to set the value of the attrib
e’

.2 The method *setService’ shall be called by the MALService constructor.
.3 The “setService™control access level shall be ‘package’.

4 The signature of the method *setService’ shall be:

setServace(MALService service)
pws java.lang.lllegalArgumentException

3.25]

.6 The method ‘getOperationStage’ shall e implemented by the specif

all

ist

c

ite

50 The parameter of the method ‘setService’ shall be assigned as described

n

table 3-17.
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Table 3-17: MALOperation ‘setService’ Parameter

Parameter Description

service Service that owns this operation

3.25.5.6 If the parameter ‘service’ is NULL, then an IllegalArgumentException shall be
raised.

3.2.5.5.7 The attribute ‘service’ shall be assigned with the value of the parameter *setyvice’.

3.2.6 MAL<<IP>>OPERATION

3.2.6.1 Definition

3.2.6.1.1 A MAL<<Ip>>Operation class shall be defined for each interaction pattern.
3.2.6.1.2 The MAL<<Ip>>Operation class names shall be:

a) MALSendOperation;

b) MALSubmitOperation;

c) MALRequestOperation;

d) MALInvokeOperation;

e) MALProgressOperation;

f) MALPubSubOperation:

3.2.6.2 Interaction-Stages Constants

3.2.6.2.1 The MAL<<Ip>>Operation shall define constants giving the interaction| stage
vajues for the-stages listed in table 3-18.
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Table 3-18: Interaction Stages Constants

IP stage name stage value (HEX)

Send - -

Submit SUBMIT Ox1
SUBMIT_ACK 0x2

Request REQUEST Ox1
REQUEST _RESPONSE Ox2

Invoke INVOKE Ox1
INVOKE_ACK 0x2
INVOKE_RESPONSE 0x3

Progrgss PROGRESS 0x1
PROGRESS_ACK 0x2
PROGRESS_UPDATE 0x3
PROGRESS_RESPONSE 0x4

PubSuyb REGISTER Ox1
REGISTER_ACK 0x2
PUBLISH_REGISTER 0x3
PUBLISH_REGISTER ACK Ox4
PUBLISH 0x5
NOTIFY Ox6
DEREGISTER 0x7
DEREGISTER_ACK 0x8
PUBLISH_DEREGISTER 0x9
PUBLISH_DEREGISTER_ACK |OxA

3.2.6.2.2 The constants'shall be declared as specified below:

public static final byte _<<STAGE NAME>>_STAGE = Ox<<stage value>>

public static® final UOctet <<STAGE NAME>>_STAGE = new UOctet(_<<STAGE

NAME>P STAGE)

3.2.6.3—Creation

3.2.6.3.1 For every interaction type except PUBLISH-SUBSCRIBE, the constructor
signature of the MAL<<Ip>>Operation shall be:

public MAL<<Ip>>0Operation(

UShort number,
Identifier name,

Boolean replayable,
UShort capabilitySet,

CCSDS 523.1-M-1
© 1SO 2015 — All rights reserved

Page 3-20

April 2013


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

<<stages>>)

throws java.lang.lllegalArgumentException

ISO 20210:2015(E)

3.2.6.3.2 The variable ‘stages’ value shall enable passing of a MALOperationStage
parameter for each interaction stage.

3.2.6.3.3 The operation stages shall be declared according to the IP variable as described in

table 3-19.
Table 3-19: Operation Stages

1P Stages

Sepd MAL OperationStage sendStage

Submit MAL OperationStage submitStage

Rgquest MALOperationStage requestStage,
MAL OperationStage responseStage

Inyoke MAL OperationStage invakeStage,
MAL OperationStage invokeAckStage,
MAL OperationStage iInvokeResponseStage

Prpgress MAL OperationStage progressStage,
MALOperatignStage progressAckStage,
MALOperationStage progressUpdateStage,
MALQOperationStage progressResponseStage

3.2.6.3.4 The MALPubSubO

peration constructor signature shall be:

public MALPubSubOperation(

UShort number,
Identifier name,
Boolean reptayable,

UShort capabilitySet,
Object[{ updateListShortForms,
Object]J lastUpdatelListShortForms)

hrows java.lang.lllegalArgumentException

3.2.6.3.5~ The MAL<<Ip>>0Operation constructor parameters shall be assigned as degcribed

in ftable 3-20.

Table 3-20: MAL<<Ip>>Operation Constructor Parameters

Parameter Description
number Number of the operation
name Name of the operation
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Parameter Description

replayable Boolean that indicates whether the operation is
replayable or not

capabilitySet Capability set number of the operation

sendStage MALOperationStage representing the first stage of a
SEND operation

submitStage MALOperattonrStage—+epresentirg—the—frst—stage—-of a
SUBMIT operation

requegtStage MALOperationStage representing the first_stage of a
REQUEST operation

resporjseStage MALOperationStage representing the first stage of a
REQUEST operation

invokeStage MALOperationStage representing the first stage of |an
INVOKE operation

invokg¢AckStage MALOperationStage representing the ACK stage of|an
INVOKE operation

invok¢ResponseStage MALOperationStage representing the RESPONBSE
stage of an INVVOKE operation

progrgssStage MALOperationStage representing the first stage of a
PROGRESS operation

progrgssAckStage MALOperationStage representing the ACK stage of a
PROGRESS operation

progrdssUpdateStage MALOperationStage representing the UPDATE stdge
of a PROGRESS operation

progrgssResponseStage MAVLOperationStage representing the RESPONESE
stage of a PROGRESS operation

updatgListShortForms Absolute short forms of the update lists transmitted oy
the PUBLISH/NOTIFY message of a PUBLISH-
SUBSCRIBE operation

lastUgdateListShortForms Absolute short forms of the update lists that can |be
assigned-to-the last element of the PUBLISH/NOTIFY
message body

3.2.6.3.6 If any of the parameters ‘number’, ‘name’, ‘replayable’, ‘interactionType’, or
‘capabilitySet’ is NULL, then an Illegal ArgumentException shall be raised.

3.2.6.3.7 The method *setOperation’ provided by the MALOperationStage parameters shall
be called with the reference of this MALOperation as a parameter.
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3.26.3.8 If the PUBLISH/NOTIFY message body is empty, then the
‘updateListShortForms’ and the ‘lastUpdateListShortForms’ shall be empty arrays.

3.2.6.3.9 The ‘updateListShortForms’ shall not contain the value NULL except in the last
item of the array if the declared type of the last element is abstract.

3.2.6.4 Geta MALOperationStage

3.2.6.4.1 The method ‘getOperationStage’ Inherited from MALOperation shall be
plemented by returning the MALOperationStage representing the specified stage.

3.2.6.4.2 MALSendOperation shall return the MALOperationStage representing the Send
stgge.

3.2.6.4.3 MALPubSubOperation shall return one MALOperationStage for each Puiblish-
Subscribe stage.

3.2.7 MALOPERATIONSTAGE
3.2.7.1 Definition

3.2.7.1.1 A MALOperationStage class shall be defined in order to represent all the element
types used by an operation during a stage as:specified by the reference [1].

3.2.7.1.2 The MALOperationStage class shall define the attributes specified in table 3-21.

Table 3-21: MALOperationStage Attributes

Attribute Type

number UOctet
opgration MALOperation
elgmentShortForms Object][]
lagtElementShortForms Object[]

3.2.7.2 Creation

3.2.7.2.1 The MALOperationStage constructor signature shall be:

public MALOperationStage(
UOctet number,
Object[] elementShortForms,
Object[] lastElementShortForms
) throws java.lang.lllegalArgumentException
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3.2.7.2.2 The MALOperationStage constructor parameters shall be assigned as described in

table 3-22.
Table 3-22: MALOperationStage Constructor Parameters

Parameter Description

number Number of the interaction stage

elemeptShortForms Short forms of all the element types declared by the messdge
body

lastEl¢mentShortForms Short forms of the types that can be used for the, last element
of the message body in case of polymorphism

32723 If any of the parameters ‘number’,  ‘elementShortForms’, |or
‘lastElementShortForms’ is NULL, then an Illegal ArgumentException shall be raised.

3.2.7.2.4 If the message body is empty, then the parameters ‘elementShortForms’ gnd
‘lastElementShortForms’ shall be empty arrays.

3.2.7.2.5 The parameter ‘elementShortForms’ shall net contain the value NULL except
the lagt item of the array if the declared type of the last-element is abstract.

n

3.2.7.2.6 If the MALOperationStage represents the Publish-Subscribe Publish stage then
the ‘elementShortForms’ shall contain the short forms of UpdateHeaderList and the update
list types.

3.2.7.2.7 If the MALOperationStage Tepresents the Publish-Subscribe Notify stage then the
‘elemgntShortForms’ shall contain the short forms of Identifier, UpdateHeaderList and the
update lists.

3.2.7.2.8 The attribute~number’ shall be assigned with the value of the paramefer

numger-.

3.2.7.2.9 The_ attribute ‘elementShortForms’ shall be assigned with the value of the
paramgter ‘elementShortForms’.

3.2.7.2.10 “The attribute ‘lastElementShortForms’ shall be assigned with the value of the
parameter TastEfementShortForms .

3.2.7.3 Getters and setters

The MALOperation class shall provide the following getters and setters:
a) Number getter:

public UOctet getNumber()
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b) Body element short forms getter:
public Object[] getElementShortForms()
c) Last element short forms getter and setter:

public Object[] getLastElementShortForms()

public void setLastElementShortForms(Object[] shortForms)

A Onaratians ~atiay.
U optiataurgeueT.

public MALOperation getOperation()

3.2.7.4 Set the Operation

3.2.7.4.1 A method ‘setOperation’ shall be defined in order to set-the value of the atfribute
‘operation’.

3.2.7.4.2 The method “setOperation’ shall be called by the'MALOperation constructoy.
3.2.7.4.3 The method “setOperation’ control access level shall be ‘package’.

3.2.7.4.4 The signature of the method ‘setOperation’ shall be:

volid setOperation(MALOperation operatdon)
hrows java.lang.lllegalArgumentException

3.2.7.45 The parameter of the method ‘setOperation’ shall be assigned as descriped in

taple 3-23.

Table 3237 MALOperation ‘setOperation’ Parameter
Pgrameter Description
opgration Operation that owns this MALOperationStage

3.2.7.4.6~ If the parameter ‘operation’ is NULL, then an Illegal ArgumentException shall be
raised,

3.2.7.4.7 The attribute ‘operation’ shall be assigned with the value of the parameter
‘operation’.
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3.2.8 MALAREA
3.2.8.1 Definition

3.2.8.1.1 A MALArea class shall be defined in order to represent the specification of an
area of services (reference [1]).

3.2.8.1.2 The MALArea class shall define the attributes specified in table 3-24.

Table 3-24: MALService Attributes

Attriute Type
number UShort
name Identifier
Versign UOctet

3.2.8.2 Creation

3.2.8.2.1 The MALArea constructor signature shall be:

public MALArea(UShort number, ldentifieryname, UOctet version)
thrpws java.lang.lllegalArgumentException

3.2.8.2.2 The MALArea constructor parameters shall be assigned as described in table 3-25.

Table 3-25:. MALArea Constructor Parameters

Parameter Description
number Number of the area
name Name of the area
versiop Version of the area

3.2.8.2.3 NIf any of the parameters ‘number’, ‘name’, or ‘version’ is NULL, then [an

III A vrumaantiveoantian chall bho vrarton
egalAtrgtmerteXeepton-Snano

A
C 1TAIotCu.

3.2.8.2.4 The attribute ‘number’ shall be assigned with the value of the parameter
‘number’.

3.2.8.2.5 The attribute ‘name’ shall be assigned with the value of the parameter ‘name’.

3.2.8.2.6 The attribute ‘version’ shall be assigned with the value of the parameter “version’.
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3.2.8.3 Getters

The MALArea class shall provide the following getters:
a) Number getter:
public UShort getNumber()

b) Name getter:

public Identifier getName()
c) Version getter:
public UOctet getVersion()
d) Services getter:
public MALService[] getServices()
e) Service getter by name:
public MALService getServiceByName(ldentifier serviceName)
f) Service getter by number:

public MALService getServiceByNumber(UShort serviceNumber)

3.2.8.4 Add a Service

3.2.8.4.1 A method ‘addService™ shall be defined in order to add a MALService fo this
MALArea.

3.2.8.4.2 The signature of,the method *addService’ shall be:

public void addService(MALService service)
[throws java. lang. I1legalArgumentException, MALException

3.2.8.4.3 The<parameter of the method ‘addService’ shall be assigned as described in

tahle 3-26.

Table 3-26: MAI Area ‘addService’ Parameter
Parameter Description
service Service to add to the area

3.2.8.4.4 If the parameter ‘service’ is NULL, then an IllegalArgumentException shall be
raised.
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3.2.8.4.5 If a service with the same name or number is already owned by the area, then a
MALException shall be raised.

3.2.8.4.6 The method ‘setArea’ provided by the MALService shall be called with the
reference of this MALArea as a parameter.

3.29 MALHELPER

The MALHelper class shall be generated from the class template defined in 4.8.3 for the afea
‘MALJ.
3.2.100 MALSTANDARDERROR
3.2.10/1 Definition

3.2.10/1.1 A MALStandardError class shall be defined in order to represent a MAL error.

3.2.1012 Creation

3.2.10{2.1 The MALStandardError constructor signatute’shall be:

publijc MALStandardError(
Ulnteger errorNumber,
Object extralnformation)
thrpws java.lang.lllegalArgumentExeeption

3.2.1012.2 The MALStandardError copstructor parameters shall be assigned as described|in
table 3-27.
Table3-27: MALService Constructor Parameters
Parameter Description
errorNumber Number of the MAL standard error
extralpformation Extra information associated with the error
3.2.10:23H-theparameter—errorNumber—s- NUHthenantHegalArgumentExeeptionshall
be raised.
3.2.10.2.4 The parameter ‘extralnformation’ may be NULL.
3.2.10.3 Getters
The MALStandardError class shall provide the following getters:
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a) Error number getter:
public Ulnteger getErrorNumber()
b) Extra information getter:

public Object getExtralnformation()

3.2.10.4 Get the Error Name

3{.10.4.1 A method “‘getErrorName’ shall be defined in order to return the name.assa
with the error number specified by the ERROR message.

3.2.10.4.2 The signature of the method ‘getErrorName’ shall be:

public ldentifier getErrorName()

3.2.10.4.3 The method ‘getErrorName’ shall resolve the name of the error fro
MALContextFactory error repository.

3.2.10.5 toString

THe method ‘toString’ shall be redefined by returning a String formatted as follows:
a) the first character shall be “(’;

b) the string ‘errorNumber="shalbe appended;

c) the toString representation‘of the field ‘errorNumber’ shall be appended,

d) the character *,” shall-be appended;

e) the string ‘errortName=" shall be appended;

f) the name of the error shall be resolved from the MALContextFactory error rep
and appended;

g) thecharacter “,” shall be appended,;

h)< the string ‘extralnformation=" shall be appended:;

ciated

m the

sitory

1F ool ot A ? do NIDIL L thon noathen~ cboll bho oo Aol A
1) I CTAUAITITuUTITiauurT 1o TNUL L, UICTT TTUTNTy oridair Ut dpgpytliiutu

representation of the field ‘extralnformation’ shall be appended;

thaomapnog +ho +
UITTVWIOT UIT U

J) the last character shall be *)’.
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MALEXCEPTION

.1 Definition

3.2.11.1.1 A MALException class shall be defined in order to enable the MAL API to raise
an error that is not a MAL standard error as an exception.

3.2.11.1.2 The MALEXxception class shall extend the class java.lang.Exception.
3.2.112 Creation
3.2.112.1 Three MALException constructors shall be defined in order ,to) create| a
MALException:

a) | with an empty constructor;

b)[ from a String message;

c)| from a String message and a java.lang.Throwable cause;
3.2.1112.2 The MALEXxception constructor signatures shalke:
public MALException()
publijc MALException(String message)
public MALException(String message, Throwable cause)
3.2.1112.3 The MALException constructor‘parameters shall be assigned as described|in
table 3-28.

Table 3-28: MALException Constructor Parameters

Parameter Description
message Error message
cause The error that caused this MALEXxception to be raised
3.2.112.4 The parameter ‘message’ shall be assigned with a message explaining why this
MALExeeption is raised.

3.2.11.2.5 If this MALEXxception is causally linked to an exception, then the parameter

‘cause

” shall be assigned with the linked exception.

3.2.11.2.6 If this MALException is not causally linked to an exception, then the parameter

‘cause

” shall be NULL.

3.2.11.2.7 The MALException constructor shall call the java.lang.Exception constructor
having the same signature and pass the parameters.
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3.2.12 MALINTERACTIONEXCEPTION
3.2.12.1 Definition

3.2.12.1.1 A MALInteractionException class shall be defined in order to raise a MAL
standard error (defined in reference [1]) as a java.lang.Exception.

3.2.12.1.2 The MALInteractionException class shall extend the class java.lang.Exception.

3.2.12.2 Creation

3.2.12.2.1 A public MALInteractionException constructor shall be defined with a
MALStandardError parameter.

3.2.12.2.2 The MALInteractionException constructor signature shall(be:

public MALInteractionException(MALStandardError standardError)

3.2.12.2.3 The MALInteractionException constructor parameter shall be assigned as
depcribed in table 3-29.

Table 3-29: MAL InteractionException Constructor Parameter

Pdrameter Description

standardError Error tobe raised

3.2.12.2.4 The MALInteractionException constructor shall call the java.lang.Exgeption
copstructor with the String representation of the MALStandardError ‘extralnformation| field,
or|[NULL if the “extralnformation’ is NULL.

3.2.12.3 Getter

A |MALInteractionException getter method ‘getStandardError’ shall be defined in ofder to
retrn the MALStandardError:

pupkic MALStandardError getStandardError()

3.2.13 MALELEMENTFACTORY
3.2.13.1 Definition

A MALElementFactory interface shall be defined in order to allow the creation of an element
in a generic way, i.e., using the MAL.::Element polymorphism.
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3.2.13.2 Create an Element
3.2.13.2.1 A method “createElement’ shall be provided in order to instantiate an element.

3.2.13.2.2 The signature of the method *createElement’ shall be:

public Object createElement()

3 2 14 AMNMALLCLOCAMOCANTOCAACTODNV/DCOICTIDN
L IVIAALLLLIVILINTTI AU T UINTINLCOUOUITO 1 T\1]
3.2.14{1 Definition

3.2.141.1 A MALElementFactoryRegistry class shall be defined in order~to register
MALElementFactory instances.

3.2.141.2 The MALElementFactoryRegistry class and its methods shalbnot be final in orgler
that an extension class can be defined.

3.2.1412 Register a MALElementFactory

3.2.142.1 A method ‘registerElementFactory’ shall d&e provided in order to registerl a
MALElementFactory with the absolute short form of the created element.

3.2.1412.2 The signature of the method ‘registerElementFactory’ shall be:

public void registerElementFactory(Object shortForm,
MALElementFactory elementFactory)
thrpws java.lang. lllegalArgumentException

3.2.1412.3 The parameters of (the method ‘registerElementFactory’ shall be assigned |as
descriped in table 3-30.

Table 3-30: MALElementFactoryRegistry ‘registerElementFactory’ Parameters

Parameter Description

shortHorm Absolute short form of the element created by the registered
MAVLElementFactory

elementFactory The registered MALEIlementFactory

3.2.14.2.4 If either of the parameters ‘shortForm’ or ‘elementFactory’ is NULL, then an
Illegal ArgumentException shall be raised.
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3.2.14.3 Lookup a MALElementFactory

3.2.14.3.1 A method ‘lookupElementFactory’ shall be provided in order to get a
MALEIlementFactory from the absolute short form of an element.

3.2.14.3.2 The signature of the method ‘lookupElementFactory’ shall be:

public MALElementFactory lookupElementFactory(Object shortForm)
throws java.lang.lllegalArgumentException

3.2.14.3.3 The parameter of the method ‘lookupElementFactory’ shall be assigned as
depcribed in table 3-31.

Table 3-31: MALElementFactoryRegistry ‘lookupElementFactery” Parameter

Pdrameter Description

shprtForm Absolute short form of an element

3.2.14.3.4 If the parameter ‘shortForm’ is NULL, then an‘Hllegal ArgumentException shall be
raised.

3.2.14.3.5 The method shall return NULL if the short form is not found.

3.2.14.4 Deregister a MALElementFactory

3.2.14.4.1 A method ‘deregisterElementFactory’ shall be provided in order to remove a
registered MALElementFactory from this MALElementFactoryRegistry.

3.2.14.4.2 The signature pf\the method ‘deregisterElementFactory’ shall be:

pupblic boolean deregisterElementFactory(Object shortForm)
hrows java.lang-lllegalArgumentException

3.2.14.4.3 The<parameter of the method ‘deregisterElementFactory’ shall be assigned as
depcribed intable 3-32.

Table 3-32: MALElementFactoryRegistry ‘deregisterElementFactory’ Paramater

Parameter Description
shortForm Absolute short form of the registered MALElementFactory to
remove

3.2.14.4.4 If the parameter ‘shortForm’ is NULL, then an Illegal ArgumentException shall be
raised.

CCSDS 523.1-M-1 Page 3-33 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.2.14.45 The method ‘deregisterElementFactory’ shall return TRUE if the
MALEIlementFactory is found and removed.

3.2.14.46 The method ‘deregisterElementFactory’ shall return FALSE if the
MALEIlementFactory is not found.

3.2.15 MALENCODER AND MALDECODER

3.2.15/1 Definition

3.2.151.1 The MALEncoder and MALDecoder interfaces shall be defined in“order |to
provide encoding and decoding methods for the following data:

a)| an <<Attribute>>;
b)[ a MAL::Element, which type is statically defined by the service;

c)| a MAL::Attribute, which type is not statically defined by the service (Attribute
polymorphism).

3.2.15[1.2 The MALEncoder and MALDecoder interfaces shall also provide methods for
creating MALListEncoder and MALListDecoder.

3.2.15/1.3 The encoding methods shall be defined:in the interface MALEncoder.
3.2.15{1.4 The decoding methods shall be defined in the interface MALDecoder.

3.2.151.5 Two methods shall be provided in order to encode elements that may be NULL{or
not.

3.2.15/1.6 Two methods shall-be’provided in order to decode elements that may be NULL|or
not.

3.2.15/1.7 The variables defined in table 3-33 shall be applied to the following cdde

templates.
Table 3-33: MALEnNcoder and MALDecoder Variables
Variabteame Content
Attribute Type name of the MAL attribute
Java mapping type Java type used to represent the MAL attribute

3.2.15.2 Encode an <<Attribute>>

3.2.15.2.1 Two encoding methods shall be defined for each MAL attribute type.
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3.2.15.2.2 The signatures of the encoding methods shall be:

public void encode<<Attribute>>(<<Java mapping type>> attribute)
throws java.lang.lllegalArgumentException, MALException

public void encodeNullable<<Attribute>>(<<Java mapping type>> attribute)
throws MALException

3.2.15.2.3 The parameter of the encoding methods shall be assigned as described in
table 3-34.

Table 3-34: MALEnNcoder ‘encode[Nullable]<<Attribute>>" Parameter

Pdrameter Description

attribute Attribute to encode

3.2.15.2.4 If the method is ‘encodeNullable<<Attribute>>’, then the parameter ‘attfibute’
may be NULL.

3.2.15.2.5 If the method is ‘encode<<Attribute>>" and:if the parameter “attribute’ is NULL,
then an lllegal ArgumentException shall be raised.

3.2.15.2.6 If an error occurs, then a MALEXxception shall be raised.

3.2.15.3 Decode an <<Attribute>>
3.2.15.3.1 Two decoding methods shall be defined for each MAL attribute type.

3.2.15.3.2 The signatures of the decoding methods shall be:
public <<Java mappihg type>> decode<<Attribute>>() throws MALException

puplic <<Java mapping type>> decodeNullable<<Attribute>>()
[throws MALEXCeption

3.2.15.3.3 4fyan error occurs, then a MALEXxception shall be raised.

3.2.195.4 Encode an Element from a List

3.2.15.4.1 The elements from a list shall be indirectly encoded using a MALL.istEncoder.
3.2.15.4.2 A method “createListEncoder’ shall be defined for creating a MALListEncoder.

3.2.15.4.3 The List shall be passed as a parameter of the method ‘createListEncoder’ in
order to enable the MALListEncoder to prepare the list encoding.

3.2.15.4.4 The signature of the method ‘createListEncoder’ shall be:
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public MALListEncoder createListEncoder(List list)
throws java.lang.lllegalArgumentException, MALException

3.2.15.4.5 The parameter of the method ‘createListEncoder’ shall be assigned as described
in table 3-35.

Table 3-35: MALListEncoder ‘createListEncoder’ Parameter

Pararneter Description

list List to be encoded

3.2.154.6 If the parameter ‘list” is NULL, then an Illegal ArgumentException shall be raised.

3.2.155 Decode an Element from a List
3.2.155.1 The elements from a list shall be indirectly decoded using‘a MALL.istDecoder.

3.2.155.2 A method “createListDecoder’ shall be defined forCreating a MALListDecoder

3.2.155.3 The List shall be passed as a parameter of,the method ‘createListDecoder’
order {o enable the MAL ListDecoder to handle the list:decoding.

n

3.2.155.4 The signature of the method ‘createListDecoder’ shall be:

public MALListDecoder createlListDecoder(List list)
thrpws java.lang.lllegalArgumentException, MALException

3.2.155.5 The parameter of the method ‘createListDecoder’ shall be assigned as descriljed
in table 3-36.

Table 3-36’MALL.istDecoder ‘createListDecoder’ Parameter

Parameter Description
list List to be decoded

If the parameter ‘list’ is NULL, then an Illegal ArgumentException shall be raised.

3.2.15.6 Encode an Element
3.2.15.6.1 Two encoding methods shall be defined for the Element type.

3.2.15.6.2 The signatures of the encoding methods shall be:

public void encodeElement(Element element)
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throws java.lang.lllegalArgumentException, MALException

public void encodeNullableElement(Element element) throws MALException

3.2.15.6.3 The parameter of the method ‘encode[Nullable]Element’ shall be assigned as
described in table 3-37.

Table 3-37: MALEnNcoder ‘encode[Nullable]Element’ Parameter

Pdrameter Description

elegment Element to encode

3.2.15.6.4 If the method is ‘encodeNullableElement’, then the parametery‘€lement’ may be
NWLL.

3.2.15.6.5 If the method is ‘encodeElement’ and if the parameterelement’ is NULL, then
an|lllegal ArgumentException shall be raised.

>

3.2.15.6.6 If an error occurs, then a MALEXxception shall bbe raised.

3.2.15.7 Decode an Element
3.2.15.7.1 Two decoding methods shall be defired for the Element type.

3.2.15.7.2 The signatures of the decoding methods shall be:

puplic Element decodeElement(Element element)
Ehrows jJava.lang.lllegalArgumentException, MALException

lic Element decodeNuFlableElement(Element element)
hrows java.lang.lIMtegalArgumentException, MALException

pu

3.2.15.7.3 The parameter of the method ‘decode[Nullable]Element’ shall be assigned as
depcribed in table 3-38.

Table 3-38: MALDecoder ‘decode[Nullable]Element’ Parameter

P ramaotor Daocerintion
Tarriceld |=~4vzelv] | |PL|U||

element Element to decode

3.2.15.7.4 If the parameter ‘element’ is NULL, then an IllegalArgumentException shall be
raised.

3.2.15.7.5 The returned element may be not the same instance as the parameter ‘element’.
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3.2.15.7.6 If an error occurs, then a MALEXxception shall be raised.

3.2.15.8 Encode an Attribute
3.2.15.8.1 Two encoding methods shall be defined for the Attribute type.

3.2.15.8.2 The signatures of the encoding methods shall be:

publ ic—votd——encodeAttributeGttribute—attribute)
thrpws java.lang.lllegalArgumentException, MALException

public void encodeNullableAttribute(Attribute attribute)
thrpws MALException

3.2.15(8.3 The parameter of the method ‘encode[Nullable]Attribute’ shall be assigned |as
descriped in table 3-39.

Table 3-39: MALEnNcoder ‘encode[Nullable]Attribute’ Parameter

Parameter Description

attribdte Attribute to encode

3.2.158.4 If the method is ‘encodeNullableAttribute’, then the parameter “attribute’ may |be
NULL.

3.2.15/8.5 If the method is ‘encodeAttrilpute” and the parameter “attribute’ is NULL, then|an
IllegalArgumentException shall be raised.

3.2.15/8.6 If an error occurs, thena MALEXxception shall be raised.

3.2.15(9 Decode an Attribute
3.2.159.1 Two deceding methods shall be defined for the Attribute type.

3.2.159.2 Thessignatures of the decoding methods shall be:

public Attribute decodeAttribute() throws MALException

public Attribute decodeNullableAttribute() throws MALException

3.2.15.9.3 If an error occurs, then a MALEXxception shall be raised.
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3.2.16 MALLISTENCODER AND MALLISTDECODER
3.2.16.1 Definition
The MALListEncoder and MALListDecoder interfaces shall be defined in order to provide

methods for encoding and decoding the elements of a list.

3.2.16.2 Encoding

3.2.16.2.1 The MALListEncoder interface shall extend the interface MALEncoder. i order
to provide the methods required for encoding the elements that belong to the list

3.2.16.2.2 A method ‘close’ shall be defined in order to notify the MALListEncoder that the
lisf is over.

3.2.16.2.3 The signature of the method “close’ shall be:

puplic void close();

3.2.16.3 Decoding

3.2.16.3.1 The MALListDecoder interface shall ‘'extend the interface MALDecoder ir| order
to provide the methods required for decoding the elements that belong to the list.

3.2.16.3.2 A method ‘hasNext’ shall be provided in order to check if the list hag been
entirely decoded:

>

a) the method ‘hasNext’ shall return TRUE if there is still at least one element to
decode;

b) otherwise, it shall return FALSE: all the elements of the list have been decoded

3.2.16.3.3 The signature of the method ‘hasNext’ shall be:

public boolean hasNext();

NQTE =-A stream-based implementation of the method ‘hasNext’ may check that the
number of elements in the list is less than the expected size, implying that the list
size has been encoded in the stream ahead of the elements. As the List is passed
as a parameter when calling the method ‘createListDecoder’ the
MALListDecoder can compare the current size of the List and the size it should
reach once all the elements have been decoded.
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3.3 DATA STRUCTURES PACKAGE
3.31 OVERVIEW

This subsection defines the classes and interfaces that are related to the MAL data types as
defined in reference [1]. They belong to the Java package:

org.ccsds.moims.mo.mal .structures

3.3.2 | ELEMENT
3.3.2.1 Definition

3.3.2.1.1 An Element interface shall be defined in order to represent the\MAL::Elemgnt
type.

3.3.2.1.2 The Element interface shall define a pair of methods foriencoding and decoding
the elgment.
3.3.2.2 Short Form Query

3.3.2.2.1 A method ‘getShortForm’ shall be defined in order to return the absolute shprt
form qf the element type.

3.3.2.2.2 The signature of the method ‘getShortForm’ shall be:

publifc Long getShortForm(Q)

3.3.2.3 Area Number Query.

3.3.2.3.1 A method ‘getAreaNumber’ shall be defined in order to return the number of the
area this element type belongs to.

3.3.2.3.2 The signature of the method ‘getAreaNumber’ shall be:

public UShart getAreaNumber()

3.3.2.4 Area Version Query

3.3.24.1 A method ‘getAreaVersion’ shall be defined in order to return the version of the
area this element type belongs to.

3.3.2.4.2 The signature of the method *getAreaNumber’ shall be:

public UOctet getAreaVersion()
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3.3.2.5 Service Number Query

3.3.25.1 A method ‘getServiceNumber’ shall be defined in order to return the number of
the service to which this element type belongs.

3.3.2.5.2 The signature of the method ‘getServiceNumber’ shall be:

public UShort getServiceNumber()

3.3.2.6 Type Short Form Query

3.3.2.6.1 A method ‘getTypeShortForm’ shall be defined in order to return‘the relative
short form of the element type.

3.3.2.6.2 The signature of the method “‘getTypeShortForm’ shall be:

public Integer getTypeShortForm()

3.3.2.7 Create an Element

3.3.2.7.1 A method ‘createElement’ shall be defined in order to allow the creation of an
elgment having the same type as this Element.

3.3.2.7.2 The signature of the method ‘createElement’ shall be:

public Element createElement()

3.3.2.8 Encoding
3.3.2.8.1 A method ‘encode’ shall be defined in order to encode this Element.

3.3.2.8.2 The signature of the method ‘encode’ shall be:

puplic void @neode(MALEncoder encoder) throws MALException

3.3.2.8.3_~TFhe parameter of the method ‘encode’ shall be assigned as described in

table 3-40.
Table 3-40: Element ‘encode’ Parameter
Parameter Description
encoder MALEncoder to be used in order to encode this Element

3.3.2.8.4 If an error occurs, then a MALEXxception shall be raised.
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3.3.2.9 Decoding
3.3.2.9.1 A method ‘decode’ shall be defined in order to decode an Element.

3.3.2.9.2 The signature of the method “decode’ shall be:

public Element decode(MALDecoder decoder) throws MALException

3.3.2.9.3 The parameter of the method ‘decode’ shall be assigned as described in

table 32t
Table 3-41: Element ‘decode’ Parameter
Parameter Description
decoder MALDecoder to be used in order to decate-an Element

3.3.2.9.4 If an error occurs, then a MALEXxception shall be raised.
3.3.2.9.5 The method ‘decode’ shall not return the value NULL.

3.3.2.9.6 The returned Element may be not the same ifistance as this Element.

3.3.3 | ATTRIBUTE
3.3.3.1 Definition

3.3.3.1.1 An Attribute interface shall"be defined in order to represent the MAL::Attriblite
type.

NOTH - The mapping ofthe MAL.::Attribute types is defined in 3.3.6.
3.3.3.1.2 The Attributeinterface shall extend the Element interface.

NOTH - Thisinterface defines no method; it is a marker interface.

3.3.3.2 ~Area Service Number

The Attribute interface shall declare the following constant:

public static final long ABSOLUTE AREA SERVICE NUMBER = 0x1000001000000L

3.3.3.3 Short Form Declaration

For each attribute type, the Attribute interface shall declare the following constants:
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public static final int <<ATTRIBUTE>> TYPE SHORT_ FORM =
<<attribute short form>>

public static final Integer <<ATTRIBUTE>> TYPE SHORT_FORM =
_<<ATTRIBUTE>>_TYPE_SHORT_FORM

public static final Long <<ATTRIBUTE>>_SHORT_FORM =
ABSOLUTE_AREA_SERVICE_NUMBER + _<<ATTRIBUTE>>_ TYPE_SHORT_FORM

3.34  COMPQSITE

3.3.4.1.1 A Composite interface shall be defined in order to represent the MAL:€omposite
type.

3.3.4.1.2 The Composite interface shall be implemented by the classes“representing the
MAL.::Composite data types.

3.3.4.1.3 The Composite interface shall extend the Element interface.

NQTE - This interface defines no method; it is a markerdnterface.

3.3.5 ENUMERATION
3.3.5.1 Definition

3.3.5.1.1 An Enumeration abstract class shall be defined in order to represent the
MAL.::Enumeration type.

3.3.5.1.2 The Enumeration class”shall be extended by the classes representing a| MAL
enumeration type.

NOQTE - The way to.extend the Enumeration class is described in 4.5.6.

3.3.5.1.3 The Enumeration class shall implement the Element interface.

3.3.5.2 Creation

3.3.522.1 The Enumeration class shall define a protected constructor.

3.3.5.2.2 The Enumeration constructor shall take as a parameter the index of the
enumerated item, i.e. its position in the enumeration declaration starting from zero.

3.3.5.2.3 The Enumeration constructor signature shall be:

protected Enumeration(int ordinal)

3.3.5.24 The Enumeration constructor parameter shall be assigned as described in
table 3-42.
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Table 3-42: Enumeration Constructor Parameter

Parameter Description

ordinal The index of the enumerated item

3.3.5.3 Get the Ordinal

3.3.5.1
the inc

3.3.5.3

publi
3.3.5.4

3.3.5.4
value

3.3.5.4

publ i

3.3.5.9

The ja

3.3.5.6
The ja
a)

.1 The Enumeration class shall define a getter method "getOrdinal” in order o refl
lex of the enumerated item.

.2 The signature of the method ‘getOrdinal’ shall be:

c final int getOrdinal()
| Get the Numeric Value

.1 A method ‘getNumericValue’ shall be defined in arder to return the nume
pf the enumerated item.

1.2 The method signature shall be:

c abstract Ulnteger getNumericValue()

b hashCode

va.lang.Object method “hashCode*shall be redefined by returning the ordinal value.

equals

va.lang.Object methed ‘equals’ shall be redefined as follows:

the method “equals’ shall return TRUE if the parameter has the same final type as t
Enumeration-and has the same ordinal value;

irn

ric

his

b)| otherwnse it shall return FALSE.
3.3.6 "ATTRIBUTESMAPPING
3.3.6.1.1 The MAL.::Attribute types that are listed in table 3-43 shall be mapped to a Java
type.
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Table 3-43: MAL.::Attribute Types Mapped to a Java Type

ISO 20210:2015(E)

MAL.::Attribute Java type
Boolean java.lang.Boolean
Float java.lang.Float
Double java.lang.Double
Octet javalang.Byte
Short java.lang.Short
Integer java.lang.Integer
Lgng java.lang.Long
Stfing java.lang.String
NOTES

1 Java primitive types (e.g., ‘boolean’, ‘float’, “int’))are not used because they gannot

represent the value NULL.

2 As the Java types listed above do not implement the Element interface, a Union class

3.3.6.1.2 The other MAL.::Attribute types shall be mapped to an Attribute class:

a) Blob;
b) Duration;
c) Identifier;

d) Time;

)« Uinteger;

e) FineTime;

is provided in order to enable the assignment of one of the mapped MAL.::Attripute to
an Element variable.

g) uULong,
h) UOctet;
i) UShort;

i) URI.
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UNION

3.3.7.1.1 A Union class shall be defined in order to assign a MAL.::Attribute mapped to a
non-Element Java type (e.g., Boolean, String) to an Element variable.

3.3.7.1.2 The Union class shall implement the Attribute interface.

3.3.7.

1.3 The variables defined in table 3-44 shall be applied to the Union code templated.

Table 3-44: Union Variables

Variaple name Content
Attribpte type Type name of a MAL.::Attribute mapped to a.Java type without the
‘MAL::" prefix
Attribpte class Class name of the Java type used to mapthe MAL.::Attribute
Short form Absolute short form of the MAL::Attribute
3.3.7.2 Creation
3.3.7.2.1 The Union class shall provide a separate constructor for each MAL.::Attribute typg.
3.3.7.2.2 The Union constructor signature shall be:
public Union(<<Attribute class>> value)
thrpws java.lang.lllegalArgumentException

3.3.7.

.3 The Union constructor parameter shall be assigned as described in table 3-45.

Table 3-45: Union Constructor Parameter

Parameter Description

value Attribute value

3.3.7.2.4 If the parameter ‘value’ is NULL, then an lllegalArgumentException shall be
raised.

3.3.7.3 Getters

3.3.7.3.1 The Union class shall provide a getter for each MAL.::Attribute type.
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3.3.7.3.2 The Union getter signature shall be:

public <<Attribute class>> get<<Attribute type>>Value()

3.3.7.4 Get the Short Form

3.3.7.4.1 The Union class shall implement the method ‘getShortForm’ inherited from the
Element interface.

3.3.7.4.2 The method ‘getShortForm’ shall return the absolute short form cl)f the
MAL.::Attribute represented by this Union.
3.3.7.5 Get the Area Number

3.3.7.5.1 The Union class shall implement the method “‘getAreaNumber’ inherited from the
Element interface.

3.3.7.5.2 The method ‘getAreaNumber’ shall retdry the MALHelper cqgnstant
MAL_AREA_NUMBER.
3.3.7.6 Get the Service Number

3.3.7.6.1 The Union class shall implement. the method “‘getServiceNumber’ inherited from
the Element interface.

3.3.76.2 The method ‘getServiceNumber’ shall return the MALService cqgnstant
NULL_SERVICE_NUMBER.
3.3.7.7 Get the Type-Short Form

3.3.7.7.1 The Uniton class shall implement the method ‘getTypeShortForm’ inherited from
the Element interface.

3.3.7.7.2 ~The method ‘getTypeShortForm’ shall return the relative short form pf the
MAL ;:Attribute represented by this Union.

3.3.7.8 HashCode

The java.lang.Object method ‘hashCode’ shall be redefined by returning the ‘hashCode’ of
the Union ‘value’.
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3.3.7.9 Equals

The java.lang.Object method ‘equals’ shall be redefined as follows:

a) the method ‘equals’ shall return TRUE if the type of the parameter is Union and if its
value is equal to the value of this Union;

b) otherwise it shall return FALSE.

3.3.7.10 ToString
The Java.lang.Object method ‘toString’ shall be redefined by returning ~the” String
represgntation of the Union “value’.
3.3.7.11 Create an Element

The method ‘createElement’ defined by the interface Element shall be implemented [by
calling the Union constructor, declaring the attribute type, passing any value, and returning
the regult.

3.3.7.12 Encode
The method ‘encode’ defined by the Element interface shall be implemented by encoding the
Union|value with the method ‘encode<<Attribute>> provided by the MALEncoder.

3.3.7.13 Decode

The method ‘decode’ defined by the Element interface shall be implemented by decoding the
Union| value with the method’ ‘decode<<Attribute>>" provided by the MALDecoder gnd
return{ng a new Union.

3.3.8 | BLOB

3.3.8.1 Definition

3.3.8.L1- A Blob class shall be defined in order to represent a MAL Blob

3.3.8.1.2 The Blob class shall implement the Attribute interface.

3.3.8.2 Short Form

The Blob class shall declare the constants and implement the methods as specified in 4.5.5.
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3.3.8.3 Empty Constructor
3.3.8.3.1 The Blob class shall provide an empty constructor.

3.3.8.3.2 The Blob constructor signature shall be:

public Blob()

3 2.0 4 Rasto A xrraorns oot ot s
P.0.5 L)y LT M\ |ay CUTToUTI UL LUI
3.3.8.4.1 The Blob class shall provide two constructors taking a byte array as a-parameter:

public Blob(byte[] blobValue)
hrows java.lang.lllegalArgumentException

public Blob(byte[] blobvalue, int offset, int length)
hrows java.lang.lllegalArgumentException

3.3.8.4.2 The parameter of the Blob byte array constructor shall be assigned as described in

tabple 3-46.

Table 3-46: Blob Byte Array Constructor Parameter
Pgrameter Description
blpbValue Byte array o be wrapped in this Blob
offset Offset within the array of the first byte of this Blob
length Number of bytes belonging to this Blob

3.3.8.4.3 If the parameter ‘blobValue’ is NULL, then an Illegal ArgumentException shall be
raised.

3.3.8.4.4 If the parameter ‘offset’ is negative or larger than the length of the array, then an
Ilegal ArgumentException shall be raised.

3.3.8.4.5. I the parameter ‘length’ is negative or larger than the length of the array |minus
the offset; then an Illegal ArgumentException shall be raised.

3.38.46 The byte array should not be modified after the BIob constructor has been called.

NOTE - If the byte array is modified after the constructor has been called, then the Blob
behaviour is unspecified.
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3.3.8.5 URL Constructor

3.3.8.5.1 The Blob class shall provide a constructor taking a URL typed String as a
parameter.

3.3.8.5.2 The Blob URL constructor signature shall be:

public Blob(String url) throws java.lang.lllegalArgumentException

3.3.8.5:3—Tte parameter of the Bfob—ORL—Tonstructor shatt e assigned—as described] in

table 3-47.
Table 3-47: Blob URL Constructor Parameter
Parameter Description
url URL which designated content shall be loaded in this Blob

3.3.8.%.4 If the parameter ‘url” is NULL, then an Illegal ArgumentException shall be raisgd.

3.3.8.5.5 If the parameter ‘url’ syntax is not compliant“with references [3] and [4], then|an
IllegallArgumentException shall be raised.

3.3.8.%.6 The resource identified by the URL¢should not be modified until the method
‘detach’ is called.

NOTH - If the resource identified by the URL is modified after the constructor has bgen
called, then the Blob behaviour is unspecified.
3.3.8.6 Check if URL Based

3.3.8.6.1 A method ‘isydRLBased’ shall be defined in order to indicate whether the Blob
contaips a URL or net;

3.3.8.6.2 Thesignature of the method ‘isURLBased’ shall be:

public boolean isURLBased()

3.3.8.6:3—TFhe—method—isUREBased—shal—returi—FRUEftheBlob—eontains—a—URL;
otherwise it shall return FALSE.
3.3.8.7 Get the Byte Array Value

3.3.8.7.1 A method ‘getValue’ shall be defined in order to return the value of this Blob as a
byte array.
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3.3.8.7.2 The signature of the method ‘getValue’ shall be:

public byte[] getValue() throws MALException

3.3.8.7.3 If the Blob contains a URL, then the designated content shall be loaded and
copied in the byte array returned by ‘getValue’.

3.3.8.7.4 A MALEXxception shall be thrown if an internal error occurs.

3.3 875 The byte array returmed by getvVatue shoufdmot be modified ]

NQTE - If the returned byte array is modified, then the Blob behaviour is unspecified.

3.3.8.8 Getthe URL
3.3.8.8.1 A method ‘getURL’ shall be defined in order to return theSURL of this Bloh;,

3.3.8.8.2 The signature of the method ‘getURL’ shall be:

public String getURL()

3.3.8.8.3 If the Blob does not contain a URL, then the method ‘getURL’ shall |return
NULL.

3.3.8.8.4 The resource identified by the. URL should not be modified until the method
‘dg¢tach’ is called.

NOTE - |If the resource identified by the URL is modified, then the Blob behavjour is
unspecified.
3.3.8.9 Detach

3.3.8.9.1 A method-“detach’ shall be defined in order not to delete the resource designated
by|the URL when this Blob is deleted.

3.3.8.9.2 &The signature of the method ‘detach’ shall be:

public ‘void detach()

3.3.8.10 Get the Offset

3.3.8.10.1 A method *getOffset’ shall be defined in order to return the index in the array of
the first byte of this Blob.

3.3.8.10.2 The signature of the method ‘getOffset’ shall be:

public int getOffset()
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3.3.8.11 Get the Length

3.3.8.11.1 A method ‘getLength’ shall be defined in order to return the number of bytes
belonging to this Blob.

3.3.8.11.2 The signature of the method ‘getLength’ shall be:

public int getLength(Q)

3.3.8.12 HashCode

The java.lang.Object method ‘hashCode’ shall be redefined by returning theclyte arfay
length| if the Blob owns a byte array as a value; otherwise, the URL hashrcode shall |be
returned.

3.3.8.13 Equals

3.3.8.13.1 The java.lang.Object method ‘equals’ shall be redefined as follows:

a) | the method ‘equals’ shall return TRUE if the following conditions are true:
1) the type of the parameter is Blob, and
2) the Blob parameter has the same byte array as this Blob;

b)| otherwise it shall return FALSE.
3.3.8.13.2 If a Blob is based on a URL; then the binary content shall be loaded in order|to
make @ deep comparison; i.e., the method shall check that the binary contents are the same
3.3.8.14 Delete

3.3.8.14.1 A method“delete’ shall be defined in order to delete the resource designated oy
the URL.

3.3.8.14.2 The'signature of the method ‘delete’ shall be:

public,void delete() throws MALException

3.3.8.14.3 If the Blob is attached and if the URL protocol is ‘file’, then the resource
designated by the URL shall be deleted.

3.3.8.14.4 A MALException shall be thrown if an internal error occurs.
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3.3.8.15 Create an Element

The method ‘createElement’ defined by the Element interface shall be implemented by
calling the Blob empty constructor and returning the result.

3.3.8.16 Encode

The method ‘encode’ defined by the Element interface shall be implemented by encoding
this Blob with the method “encodeBlob” provided by the MALEncoder.

3.3.8.17 Decode

THe method ‘decode’ defined by the Element interface shall be implemented by decoding a
Blpb with the method “‘decodeBlob’ provided by the MALDecoder ard returning the regult.

3.39 ATTRIBUTE CLASSES
3.3.9.1 Overview

ThHe MAL.::Attribute types listed in table 3-48 shall be represented by an Attribute class
wijapping a Java type.

Table 3-48: MAL.::Attribute:Types Represented by a Specific Class

MRAL.::Attribute Wrapped Java type
Duration int

Identifier java.lang.String
Time long

URI java.lang.String
FineTime long

UQctet short

U$hort int

Ulnteger long

Ull_ong java-math.Bigimnteger

3.3.9.2 Class Definition
3.3.9.2.1 The <<Attribute>> class shall be final.

3.3.9.2.2 The <<Attribute>> class shall implement the interfaces:
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a) Attribute;

b) Comparable< <<Attribute>> >

3.3.9.3 Short Form

The <<Attribute>> class shall declare the constants and implement the methods as specified
in4.5.5.

3.3.9.4 Empty Constructor
3.3.9.4.1 The <<Attribute>> class shall provide an empty constructor.

3.3.9.4.2 The <<Attribute>> class constructor signature shall be:

public <<Attribute>>()

3.3.9.4.3 The initial value of the MAL.::Attribute shall be,~assigned as specified |by
table 3-49.

Table 3-49: Initial Value Assigned by the <<Attribute>> Empty Constructor

Java type Default value
int 0
java.lgng.String NULL

long 0

short 0

Biginteger NULL

3.3.9.5 Constructor

3.3.9.5.1 The <<Attribute>> class shall define a constructor taking the Java type a3 a
paramgter.

3.3.9.5.2 The <<Attribute>> class constructor signature shall be:

public <<Attribute>>(<<Java type>> value)
throws java.lang.lllegalArgumentException

3.3.9.5.3 If the parameter ‘value’ is NULL, then an lllegalArgumentException shall be
raised.
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3.3.9.6 Getthe Value
3.3.9.6.1 The method “‘getValue’ shall return the <<Attribute>> value.

3.3.9.6.2 The signature of the method *getValue’ shall be:

public <<Java type>> getValue()

THe java.lang.Object method “hashCode’ shall be redefined as follows:
a) if the Java type is ‘int’, the value of the <<Attribute>> shall be returned;

b) if the Java type is ‘long’, the value of the <<Attribute>> cast|as an ‘int’ shall be
returned;

c) ifthe Java type is ‘java.lang.String’, the *hashCode’ of the'String shall be returned.

3.3.9.8 Equals

THe java.lang.Object method ‘equals’ shall be redefined as follows:

a) the method ‘equals’ shall return TRUE-IT the type of the parameter is <<Attriute>>
and if its value is equal to the value of-this <<Attribute>>;

b) otherwise it shall return FALSE.

3.3.9.9 ToString
THe java.lang.Object methad ‘toString’ shall be redefined by returning the ‘toString’ (of the
atfribute ‘value’.

3.3.9.10 Create an Element

THe method ‘createElement’ defined by the Element interface shall be implemented by
ca|ling.the empty constructor and returning the result.

D

3.3.9.11 Encode

The method “‘encode’ defined by the Element interface shall be implemented by calling the
method ‘encode<<Attribute>>’ provided by the MALEncoder.
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3.3.9.12 Decode

The method “‘decode’ defined by the Element interface shall be implemented by calling the

metho

d ‘decode<<Attribute>>’ provided by the MALDecoder and returning the result.

3.3.9.13 Compare

3.3.9.13.1 The method ‘compare’ defined by the Comparable interface shall

implemented by calling the method *‘compare’ provided by the attribute “value’.

3.3.9.1
wrapp
3.3.10

3.3.10
MAL:

3.3.10

NOTH

3.3.10

a)
b)

NOTH

3.3.11

3.3.11
MAL:

3.3.11

3.2 If the “value’ type is primitive, then the method ‘compare’ provided by the Jg
er class shall be called.
ELEMENTLIST

1.1 An ElementList interface shall be defined in order~to represent a list
‘Element.

1.2 The ElementList shall declare a generic type variable “T’.

— No type constraint can be defined because“of MAL::Attribute types mapped
non-Element Java classes.

1.3 The ElementList interface shall extend the following interfaces:
Composite;

java.util.List<T>.

— This interface defines' no method; it is a marker interface.

ATTRIBUTELIST

1.1 An AttributeList interface shall be defined in order to represent a list
rAttribute.

1.2~The AttributeL.ist shall declare a generic type variable “T’.

NOTE - No type constraint can be defined because of MAL.::Attribute types mapped

3.3.11

non-Element Java classes.

.1.3 The AttributeList interface shall extend the ElementList<T> interface.

NOTE - This interface defines no method; it is a marker interface.

be

Va

of

of

to
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3.3.12 COMPOSITELIST

3.3.12.1.1 A CompositeList interface shall be defined in order to represent a list of
MAL.::Composite.

3.3.12.1.2 The CompositeL.ist shall declare a generic type variable “T” with the constraint ‘T
extends Composite’.

3.3.12.1.3 The CompositeL.ist interface shall extend the ElementList<T> interface.

NQTE - This interface defines no method; it is a marker interface.
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3.4 CONSUMER PACKAGE
341 OVERVIEW

This part of the API is dedicated to the MAL clients initiating interactions as service
consumers. The consumer state diagrams are specified in reference [1].

The classes and interfaces belong to the Java package:

org.c sds_moims.mo.mal .consumer

3.4.2 | MALCONSUMERMANAGER
3.4.2.1 Definition

3.4.2.1.1 A MALConsumerManager interface shall be defined in orferto encapsulate the
resources used to enable a MAL consumer to initiate interactions.

3.4.2.1.2 A MALConsumerManager shall be a MALConsumér factory.

3.4.2.2 MALConsumerManager Creation

34221 A MALConsumerManager shall -be created by calling the method
‘creatgConsumerManager’ provided by a MALContext.

3.4.2.2.2 Several consumers should be-created in order to separate the resources used by
the clients.

3.4.2.3 Create a Consumer

3.4.2.31 Two methods,“createConsumer’ shall be defined in order to create| a
MALConsumer:

a)| using a priate MALENdpoint;
b)| using=a‘shared MALEnNdpoint.

3.4.2.3.20 The signatures of the methods ‘createConsumer’ shall be:

public MALConsumer createConsumer(
String localName,
URI uriTo,
URI brokerUri,
MALService service,
Blob authenticationld,
IdentifierList domain,
Identifier networkZone,
SessionType sessionType,
Identifier sessionName,
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QoSLevel goslLevel,
jJava.util _Map gosProps,
Ulnteger priority)
throws java.lang.lllegalArgumentException, MALException;

public MALConsumer createConsumer(
MALEndpoint endpoint,

URI uriTo,

URI brokeruUri,

MALService service,

Blob authenticationid,
Identi fierCist domairn,
Identifier networkZone,
SessionType sessionType,
Identifier sessionName,
QoSLevel goslLevel,

jJava.util _Map gosProps,
Ulnteger priority)

[throws java.lang.lllegalArgumentException, MALExceptions

3.4.2.3.3 The parameters of the methods ‘createConsumer’ shall*be assigned as described
in ftable 3-50.

Table 3-50: MALConsumerManager ‘createConsumer’ Parameters

Pdrameter Description

lo¢galName Name of the private MALERdpoint to be created and used by the consumer
engpoint Shared MALEnNdpoint:to be used by the consumer

ur{To URI of the seryice-provider the consumer will interact with

brokerUri URI of the broker used by the service provider to publish updates

sefvice Definition of the consumed service

authenticationld | Authentication identifier used by the consumer during all the interactions
with the service provider

domain Domain the service provider belongs to

nefworkZone Network zone the provider belongs to

segsionType Session type of the service

segsionName Name of the session

gosLevel QoS level required by the consumer for all the interactions with the
provider

gosProps QoS properties that are needed to configure the QoS level

priority Message priority required by the consumer for all the interactions with

the provider

3.4.2.3.4 The parameters ‘localName’, ‘uriTo’ and ‘brokerUri” may be NULL.
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3.4.2.3.5 |If the parameter ‘uriTo’ is NULL, then the parameter ‘brokerUri’ shall not be
NULL.

3.4.2.3.6 If the parameter ‘brokerUri’ is NULL, then the parameter ‘uriTo’ shall not be
NULL.

3.4.2.3.7 If the parameter ‘localName’ is not NULL, then its value shall be unique for the
MALContext instance and the protocol specified by the URI ‘uriTo’.

3.4.2.3.8 The protocol of the URI “brokerUri’ shall be the same as the protocol of the/URI

‘uriTg’.
3.4.2.3.9 The parameter ‘qosProps’ may be NULL.

3.4.2.3.10 If any of the parameters ‘endpoint’, ‘service’, ‘authenticationld’, ‘domaip’,
‘networkZone’, ‘sessionType’, ‘sessionName’, ‘qosLevel’, or ‘priority*-s NULL, then [an
IllegallArgumentException shall be raised.

3.4.2.3.11 The method ‘createConsumer’ shall not return the value NULL.

3.4.2.3.12 The creation of a MALConsumer, whatever the* QoS level is, shall not rais¢ a
MALException if the service provider is not active.

3.4.2.3.13 If the MALConsumerManager is closedyithen a MALEXxception shall be raised.

3.4.2.3.14 If the consumer local name is natdNULL and if the consumer process starts again
after g stop and creates the MALConsumer with the same local name (directly or through a
shared MALEndpoint), then the MAEConsumer shall recover the same URI as before the
stop.
3.4.2.4 QoS Properties

The QoS properties giZen in table 3-51 shall be available.

Table 3-51: QoS Properties

Propgrty name | Type Description

timeToLive Integer This is the time in milliseconds allowed by the consumer for
delivering the messages to the provider. If the message
cannot be delivered before, then it is dropped and the MAL
standard error DELIVERY_TIMEDOUT s returned to the
MALConsumer if the interaction pattern allows it.
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3.4.25 Close

3.4.25.1 A method ‘close’ shall be defined in order to release the resources owned by a
MALConsumerManager.

3.4.2.5.2 The signature of the method ‘close’ shall be:

public void close() throws MALException

3

425 ned by
this MALConsumerManager.

3.4.25.4 The method ‘close’ shall return after all the MALConsumer instances have been

.2.5.5 Ifan internal error occurs, then a MALEXxception shall be faised.

.3 MALCONSUMER
3.1 Definition

3.4.3.1.1 A MALConsumer interface shall be defiried in order to provide a communication
coptext that initiates interaction patterns either in a'synchronous or asynchronous way.

3.4.3.1.2 The resources used by each MALConsumer should be shared as long as it is
pogsible for the implementation to do it.

3.4.3.1.3 The MAL message (body elements shall be represented using thg type
‘jgva.lang.Object’.

3.4.3.1.4 The allowed MAL message body element types shall be:
a) MAL elementtypes;
b) MALEncodedElement;

c) Javatypes defined by a specific Java mapping extension.

3.4.32 MALConsumer Creation

A MALConsumer shall be created by calling the method ‘createConsumer’ provided by a
MALConsumerManager.

NOTE - A correct usage of the MALConsumer is to create one for each service provider a
MAL consumer wants to interact with. Typically a MALConsumer is created for
each service stub.
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3.4.3.3 Getthe URI
3.4.3.3.1 A getter method “‘getURI’ shall be defined in order to return the consumer URI.

3.4.3.3.2 The signature of the method *getURI’ shall be:

public URI getURI()

3.4.3.4—SENBHInittation
3.4.3.4.1 Two methods ‘send’ shall be defined in order to initiate a SEND interaction;

a) | declaring parameters for the body elements;

b)| declaring a parameter for the encoded body.

3.4.3.4.2 The signatures of the method “send’ shall be:

publijc MALMessage send(MALSendOperation op, Object..$/ body)
thrpws java.lang.lllegalArgumentException, MALInteractionException,
LException

MALMessage send(MALSendOperation op, MALEncodedBody encodedBody)
thrpws java.lang. lllegalArgumentExceptiona~MALInteractionException,
LException

T

3.4.3.4.3 The parameters of the method ‘send*shall be assigned as described in table 3-5

Table 3-52: MALConsumer ‘send’ Parameters

Parameter Description

op SEND pperation to initiate

body Body elements to transmit in the initiation message
encodedBody Encoded body to transmit in the initiation message

[oX

3.4.3.4.4 If.the’parameter ‘op’ is NULL, then an Illegal ArgumentException shall be raised.

3.4.3.4.5-, “The parameter ‘body” may be NULL.

3.4.3.4.6 The parameter ‘encodedBody’ may be NULL.
3.4.3.4.7 The method ‘send’ shall return as soon as the initiation message has been sent.
3.4.3.4.8 The method ‘send’ shall return the MALMessage that has been sent.

3.4.3.49 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.
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3.4.3.4.10 A MALEXxception shall be thrown if a non-MAL error occurs during the initiation
message sending.

3.4.3.4.11 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.5 Synchronous SUBMIT IP Initiation

3.4.35.1 Two methods ‘submit’ shall be defined in order to initiate a synchronous

Sy

4.35.2

puplic void submit(MALSubmitOperation op, MALEncodedBody encodedBody)
hrows java.lang.lllegalArgumentException, ‘MALInteractionException,
MALException

3.4
tal]

1.3.5.3

BMIT interaction:
a) declaring parameters for the body elements;

b) declaring a parameter for the encoded body.

pblic void submit(MALSubmitOperation op, Object... body)
hrows java.lang.lllegalArgumentException, MALIntepactionException,
ALException

le 3-53.

The signatures of the method ‘submit’ shall be:

The parameters of the method ‘submit’ shall be assigned as described in

Table 3-53: MALConsumer ‘submit’ Parameters

P4

rameter Description

op

SUBMI T operation to initiate

bo

dy

Body elements to transmit in the initiation message

e

>

codedBody Encoded body to transmit in the initiation message

3.4

3.4

1.3.5.4

1.3:5.5

If\the parameter ‘op’ is NULL, then an Illegal ArgumentException shall be rpised.

The parameter ‘body’” may be NULL.

3.4.3.5.6

3.4.35.7

3.435.38
during the initiation message sending.

The parameter ‘encodedBody’ may be NULL.
The method ‘submit’ shall return as soon as the ACK message has been received.

A MALInteractionException shall be thrown if a MAL standard error occurs
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3.4.3.5.9 A MALException shall be thrown if a non-MAL error occurs during the initiation
message sending.

3.4.3.5.10 If an ACK ERROR occurs,

a)

a MALInteractionException shall be thrown;

b) the ACK ERROR message body shall be passed as the parameter ‘standardError’ of

the MALEXxception constructor.

3.4.31

3.4.3.4

3.4.3.6
REQL

a)
b)

3.4.3.4

publi
thr
MAL

publi
MAL]
thr
MAL

3.4.3.6
table 3

11 If the MALConsumer is closed, then a MALEXxception shall be raised.

Synchronous REQUEST IP Initiation

.1 Two methods ‘request’ shall be defined in order to initiate”’a synchrong
EST interaction:

declaring parameters for the body elements;

declaring a parameter for the encoded body.

.2 The signatures of the method ‘request’ shall be:

c MALMessageBody request(MALRequestOperation op, Object... body)
pws java.lang.lllegalArgumentException, MALInteractionException,
Fxception

c MALMessageBody request(MALRequestOperation op,

FncodedBody encodedBody)

pws java.lang.lllegalArgumentException, MALInteractionException,
Fxception

.3 The parameters of\.the method ‘request’ shall be assigned as described
-54,

Table 3-54: MALConsumer ‘request’ Parameters

us

n

Parameter Description

op REQUEST operation to initiate

body BOdy efements to transmitin the inftiation message

encodedBody Encoded body to transmit in the initiation message

3.4.3.6.4 If the parameter ‘op’ is NULL, then an Illegal ArgumentException shall be raised.

3.4.3.6.5 The parameter ‘body’” may be NULL.

3.4.3.6.6 The parameter ‘encodedBody’ may be NULL.
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3.4.3.6.7 The method ‘request’ shall return as soon as the RESPONSE message has been
received.

3.4.3.6.8 The RESPONSE message body shall be returned as the method ‘request’ result.

3.4.3.6.9 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.4.3.6.10 A MALEXxception shall be thrown if a non-MAL error occurs during the initiation
mgssage sending.

3.4.3.6.11 If a RESPONSE ERROR occurs,
a) a MALInteractionException shall be thrown;

b) the RESPONSE ERROR message body shall be passed “as the parameter
‘standardError’ of the MAL InteractionException constructer:

3.

[

1.3.6.12 If the MALConsumer is closed, then a MALException shall be raised.

3.

[

1.3.7 Synchronous INVOKE IP Initiation

3.4.3.7.1 Two methods ‘invoke’ shall be defined in order to initiate an INYOKE
inferaction:

a) declaring parameters for the body €lements;

b) declaring a parameter for the-encoded body.

3.4.3.7.2 The signatures of the. method ‘invoke’ shall be:

puplic MALMessageBody nrnvoke(MALInvokeOperation op,
MALInteractionListener listener, Object... body)

hrows java.langsTllegalArgumentException, MALInteractionException,
ALException

puplic MALMessageBody invoke(MALInvokeOperation op,
ALInteractionListener listener, MALEncodedBody encodedBody)
hrows\java. lang. 11legalArgumentException, MALInteractionException,
ALExCeption

3.

4.377.3 ibed in
table 3-55.
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Table 3-55: MALConsumer ‘invoke’ Parameters

Parameter Description

op INVOKE operation to initiate

listener Listener in charge of receiving the messages RESPONSE and
RESPONSE ERROR

body Body elements to transmit in the initiation message

encodedBody Encoded body to transmit in the initiation message

3.43.7.4 If either of the parameters or ‘listener’ is NULL,ythen |an

IllegallArgumentException shall be raised.

op

3.4.3.1.5 The parameter ‘body” may be NULL.

3.4.3.1.6 The parameter ‘encodedBody’ may be NULL.
3.4.3.1.7 The method “invoke’ shall return as soon as the ACK.message has been receivef.
3.4.3.71.8 The ACK message body shall be returned as the-method ‘invoke’ result.

3.4.3.1.9 A MALlInteractionException shall be thrown if a MAL standard error occlrs
during the initiation message sending.

3.4.3.71.10 A MALEXxception shall be thrown-if an error occurs during the initiation messgdge
sending.

3.4.3.7.11 If an ACK ERROR oceurs,
a) | a MALInteractionException shall be thrown;

b)[ the ACK ERROR message body shall be passed as the parameter ‘standardError’|of
the MAL InteractionException constructor.

3.4.3.7.12 If thesMALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.7.13, The method ‘invokeResponseReceived’ provided by the parameter ‘listener’ shall
be called as soon as the RESPONSE message has been delivered.

3.4.3.7.14 The method ‘invokeResponseErrorReceived’ provided by the parameter ‘listener’
shall be called if a RESPONSE ERROR occurs.
3.4.3.8 Synchronous PROGRESS IP Initiation

3.4.3.8.1 Two methods ‘progress’ shall be defined in order to initiate a PROGRESS
interaction:
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a) declaring parameters for the body elements;

b) declaring a parameter for the encoded body.

3.4.3.8.2 The signatures of the method “progress’ shall be:

public MALMessageBody progress(MALProgressOperation op,
MALInteractionListener listener, Object... body)
throws java.lang.lllegalArgumentException, MALInteractionException,

MALException

ISO 20210:2015(E)

puE

lic MALMessageBody progress(MALProgressOperation op,
ALInteractionListener listener, MALEncodedBody encodedBody)
hrows java.lang.lllegalArgumentException, MALInteractionException,

MALException

3.4.3.8.3 The parameters of the method ‘progress’ shall be assigned as descrilped in

talple 3-56.
Table 3-56: MALConsumer ‘progress’-Parameters

Pdrameter Description

op PROGRESS operation to initiate

listener Listener in charge of receiving the messages UPDATE, UPDATE
ERROR, RESPONSE antiRESPONSE ERROR

bogy Body elements to transmit in the initiation message

enpodedBody Encoded body to-transmit in the initiation message

3.4.3.8.4 If either of the parameters ‘op’ or ‘listener’ is NULL, thgn an

pgal ArgumentExceptiorn shall be raised.
4.3.8.5 The paratheter ‘body’” may be NULL.

4.3.8.6 The parameter ‘encodedBody” may be NULL.

3.4.3.8.7. ~Fhe method ‘progress’ shall return as soon as the ACK message hag been
re¢eived:
3.43:8.8 The ACKmMessage body shatt be returned as the method Progress” result.

3.4.3.8.9

during the initiation message sending.

A MALInteractionException shall be thrown if a MAL standard error occurs

3.4.3.8.10 A MALEXxception shall be thrown if an error occurs during the initiation message
sending.

3.4.3.8.11 If an ACK ERROR occurs,
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a) a MALInteractionException shall be thrown;

b) the ACK ERROR message body shall be passed as the parameter ‘standardError’ of
the MALInteractionException constructor.

3.4.3.8.12 If the MALConsumer is closed, then a MALException shall be raised.

3.4.3.8.13 The method ‘progressUpdateReceived’ provided by the parameter ‘listener’ shall
be called as soon as an UPDATE message has been delivered.

3.4.3.8.14 The method ‘progressUpdateErrorReceived’ provided by the parameter ‘listener’
shall e called if an UPDATE ERROR occurs.

3.4.3.8.15 The method ‘progressResponseReceived’ provided by the parameter ‘listengr
shall ke called as soon as the RESPONSE message has been delivered.

3.4.3.8.16 The method ‘progressErrorReceived’ provided by the parameter ‘listener’ shall|be
called|if a RESPONSE ERROR occurs.

3.4.3.9 Synchronous PUBLISH-SUBSCRIBE IP REGISTER Initiation

3.4.3.9.1 A method ‘register’ shall be defined in orderto initiate a synchronous PUBLISH-
SUBSICRIBE REGISTER interaction.

3.4.3.9.2 The signature of the method ‘register’ shall be:

public void register(MALPubSubOperation op, Subscription subscription,
MALlInteractionListener listener)

thrpws java.lang.lllegalArgumentException,
MALException, MALInteractieonException
3.4.3.9.3 The parameters 6f the method ‘register’ shall be assigned as described |in
table 3-57.
Table 3-57: MALConsumer ‘register’ Parameters
Parameter: Description
op PUBLISH-SUBSCRIBE operation which REGISTER stage is to initiatg.
subscription Subscription to be registered.
listener Listener in charge of receiving the messages NOTIFY and NOTIFY
ERROR.

3.4.3.9.4 If any of the parameters ‘op’, ‘subscription’, or ‘listener’ is NULL, then an
Illegal ArgumentException shall be raised.
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3.4.3.9.5 The method ‘register’ shall return as soon as the REGISTER ACK message has
been received.

3.4.3.9.6 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.4.3.9.7 A MALEXxception shall be thrown if an error occurs during the initiation message
sending.

[

3.4.3.9.8 IfaREGISTER ERROR occurs,
a) a MALInteractionException shall be thrown;

b) the REGISTER ERROR message body shall be passed as “the parameter
‘standardError’ of the MALInteractionException constructor.

3.4.3.9.9 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.9.10 The method ‘notifyReceived’ provided by the parameter ‘listener’ shall be|called
as|soon as a NOTIFY message has been delivered.

3.4.3.9.11 The method ‘notifyErrorReceived’ provided by the parameter ‘listener’ shall be
called as soon as a NOTIFY ERROR message has been delivered.

3.4.3.9.12 If a call to ‘register’ is initiated while the consumer is already registered but with
a @lifferent parameter ‘listener’, then only the second registered ‘listener’ shall receiyve the
NOTIFY and NOTIFY ERROR messages.

w
[

4.3.10 Synchronous PUBLISH-SUBSCRIBE IP DEREGISTER Initiation

3.4.3.10.1 A method ‘deregister’ shall be defined in order to initiate a synchronous
PUBLISH-SUBSCRIBE)DEREGISTER interaction.

3.

[N

|.3.10.2 The signature of the method “deregister’ shall be:

public voidrderegister(MALPubSubOperation op,
IdentifierList subscriptionldList)

hrows. jJava.lang.1l1legalArgumentException,
MAKEXception, MALInteractionException

3.4.3.10.3 The parameters of the method ‘deregister’ shall be assigned as described in
table 3-58.
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Table 3-58: MALConsumer ‘deregister’ Parameters

Parameter Description
op PUBLISH-SUBSCRIBE operation which DEREGISTER stage is to
initiate

subscriptionldList | List of the subscription identifiers to deregister

o4 LE HA N £+l + 1 ] £ la HE Ll iat? [NET T | +lo
3.4.3.-.U.’+ T Ut Uit ygardrricic] o UM Ul SUUSUTTPULIUTTIULTOU 15 INULL, UICILI an

IllegallArgumentException shall be raised.

3.4.3.10.5 The method “deregister’ shall return as soon as the DEREGISTER ACK:-messdge
has begen received.

3.4.3.10.6 A MALlInteractionException shall be thrown if a MAL standard error occlrs
durind the initiation message sending.

3.4.3.10.7 A MALEXxception shall be thrown if an error occurs during the initiation messgge
sendirg.

3.4.3.10.8 If the MALConsumer is closed, then a MALEXception shall be raised.

3.4.3.11 Asynchronous SUBMIT IP Initiation

3.4.3.11.1 Two methods ‘asyncSubmit’ shall-be defined in order to initiate an asynchronqus
SUBMIIT interaction:

a) | declaring parameters for the body elements;

b)| declaring a parameter faor the encoded body.

3.4.3.11.2 The signatures of'the method ‘asyncSubmit’ shall be:

public MALMessageasyncSubmit(MALSubmitOperation op,
MALlInteractiankistener listener, Object... body)
tkws Javalang. 11legalArgumentException, MALInteractionException,
MALException

publijc MALMessage asyncSubmit(MALSubmitOperation op,

InteractionListener listener, MALEncodedBody encodedBody)

throws java.lang. egalArgumentEXcep ; nteractioncxception,
MALException

3.4.3.11.3 The parameters of the method ‘asyncSubmit’ shall be assigned as described in
table 3-59.
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Table 3-59: MALConsumer ‘asyncSubmit’ Parameters

Parameter Description

op SUBMIT operation to initiate

listener Listener in charge of receiving the messages ACK and ACK ERROR
body Body elements to transmit in the initiation message

encodedBody Encoded body to transmit in-the initiation-message

3.4.3.11.4 If either of the parameters ‘op’ or ‘listener’ is NULL,>Othgn an
Ilegal ArgumentException shall be raised.

3.4.3.11.5 The parameter ‘body’” may be NULL.
3.4.3.11.6 The parameter ‘encodedBody’ may be NULL.

3.4.3.11.7 The method ‘asyncSubmit” shall return as soon ascthe initiation message has been
sent.

3.4.3.11.8 The method “asyncSubmit’ shall return the<MALMessage that has been sent,

3.4.3.11.9 A MALlInteractionException shall be-thrown if a MAL standard error pccurs
during the initiation message sending.

3.4.3.11.10A MALException shall be thtown if an error occurs during the initiation mpssage
sending.

3.4.3.11.11 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.11.12 The method fSubmitAckReceived’ provided by the parameter ‘listener’ shall be
called as soon as the ACK message has been delivered.

3.4.3.11.13 Themethod ‘submitErrorReceived’ provided by the parameter ‘listener’ shall be
called if an ACK-ERROR occurs.

3.4.3.227Asynchronous REQUEST IP Initiation

3.431Z.T Two methods -asyncRequest” shall be defined in order to initiate an asynchronous
REQUEST interaction:

a) declaring parameters for the body elements;
b) declaring a parameter for the encoded body.
3.4.3.12.2 The signatures of the method ‘asyncRequest’ shall be:

public MALMessage asyncRequest(MALRequestOperation op,
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MALInteractionListener listener, Object... body)
throws java.lang.lllegalArgumentException, MALInteractionException,
MALException

public MALMessage asyncRequest(MALRequestOperation op,
MALInteractionListener listener, MALEncodedBody encodedBody)
throws java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.4.3.12.3 The parameters of the method ‘asyncRequest’ shall be assigned as described in
table 3-66-

Table 3-60: MALConsumer ‘asyncRequest’ Parameters

Parameter Description

op REQUEST operation to initiate

listengr Listener in charge of receiving the messdges RESPONSE gnd
RESPONSE ERROR

body Body elements to transmit in the initiation\message

encodedBody Encoded body to transmit in the initiation message

3.4.3.12.4 If either of the parameters ‘op*\ or ‘listener’ is NULL, then |[an
IllegallArgumentException shall be raised.

3.4.3.12.5 The parameter ‘body” may be NULL.
3.4.3.12.6 The parameter ‘encodedBody’ may be NULL.

3.4.3.12.7 The method ‘asyncRequest’ shall return as soon as the initiation message has
been sent.

3.4.3.12.8 The method ‘asyncRequest’ shall return the MALMessage that has been sent.

3.4.3.12.9 A MAEKlInteractionException shall be thrown if a MAL standard error occyirs
during the initiation message sending.

3.4.3.12.10A MALEXxception shall be thrown if an error occurs during the initiation messgge
sending

J

3.4.3.12.11 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.12.12 The method ‘requestResponseReceived’ provided by the parameter ‘listener’
shall be called as soon as the RESPONSE message has been delivered.

3.4.3.12.13 The method ‘requestErrorReceived’ provided by the parameter ‘listener’ shall be
called if an RESPONSE ERROR occurs.
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3.4.3.13 Asynchronous INVOKE IP Initiation

3.4.3.13.1 Two methods ‘asynclinvoke’ shall be defined in order to initiate an asynchronous
INVOKE interaction:

a) declaring parameters for the body elements;
b) declaring a parameter for the encoded body.
343432F

mathad ‘acvimelnvunlen? chall ha-
e tToOU—Toy oV Ot — o a0t

f53)

public MALMessage asynclnvoke(MALInvokeOperation op,
ALInteractionListener listener, Object... body)
hrows java.lang.lllegalArgumentException, MALInteractionException,
MALException

puplic MALMessage asynclnvoke(MALInvokeOperation op,

ALInteractionListener listener, MALEncodedBody encodedBody)

hrows java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.4.3.13.3 The parameters of the method ‘asyncinvoke’~shall be assigned as descriped in

tahle 3-61.
Table 3-61: MALConsumer {asynclnvoke’ Parameters
Pdrameter Description
op, INVOKE operatioh:to initiate
listener Listener in charge of receiving the messages ACK, ACK ERROR,
RESPONSE.and RESPONSE ERROR
bogy Body elements to transmit in the initiation message
enpodedBody Encoded body to transmit in the initiation message

3.4.3.13.4 If _either of the parameters ‘op’ or ‘listener’ is NULL, thgn an

Illegal ArgumentException shall be raised.

[N

3.4.3.13;5" The parameter ‘body” may be NULL.

3 212 8 Th
f Frv s e vy |

3.4.3.13.7 The method ‘asyncinvoke’ shall return as soon as the initiation message has been
sent.

3.4.3.13.8 The method “asyncinvoke’ shall return the MALMessage that has been sent.

3.4.3.13.9 A MALInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.
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3.4.3.13.10A MALEXxception shall be thrown if an error occurs during the initiation message
sending.

3.4.3.13.11 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.13.12 The method ‘invokeAckReceived’ provided by the parameter ‘listener’ shall be

called

as soon as the ACK message has been delivered.

3.4.3.13.13 The method ‘invokeAckErrorReceived’ provided by the parameter ‘listener’

shall b

3.4.3.]
shall b

3.4.3.]
‘listen
3.4.3.

3.4.3.]

e called if an ACK ERROR occurs.

13.14 The method ‘invokeResponseReceived’ provided by the parameter.’ {Jisten
e called as soon as the RESPONSE message has been delivered.

3.15 The method ‘invokeResponseErrorReceived’ provided hy l-the parame
er’ shall be called if a RESPONSE ERROR occurs.

14 Asynchronous PROGRESS IP Initiation

4.1 Two methods ‘asyncProgress’ shall be defined in order to initiate

asynchronous PROGRESS interaction:

a)
b)

3.4.3.]

publ i

=

publi

th

declaring parameters for the body elements;

declaring a parameter for the encoded bedy.

4.2 The signatures of the method fasyncProgress’ shall be:

c MALMessage asyncProgress(MALProgressOperation op,

MAtEnteractionListener listener, Object... body)
th

ws jJava.lang.lllegafArgumentException, MALInteractionException,
LException

c MALMessage asyncProgress(MALProgressOperation op,

ws java.lang:1llegalArgumentException, MALInteractionException,

MAtEnteractionListener listener, MALEncodedBody encodedBody)

ter

an

MALException
3.4.3.14.3 The-parameters of the method ‘asyncProgress’ shall be assigned as described|in
table 3-62
CCSDS 523.1-M-1 Page 3-74 April 2013

© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

Table 3-62: MALConsumer ‘asyncProgress’ Parameters

Parameter Description

op PROGRESS operation to initiate

listener Listener in charge of receiving the messages ACK, ACK ERROR,
UPDATE, UPDATE ERROR, RESPONSE and RESPONSE ERROR

body Body elements to transmit in the initiation message

enpodedBody Encoded body to transmit in the initiation message

3.4.3.14.4 If either of the parameters ‘op’ or ‘listener’ is NULL, thgn an

Ilegal ArgumentException shall be raised.
3.4.3.14.5 The parameter ‘body” may be NULL.

3.

[N

|.3.14.6 The parameter ‘encodedBody’ may be NULL.

3.4.3.14.7 The method ‘asyncProgress’ shall return as sgen as the initiation message has
bepn sent.

[N

3.4.3.14.8 The method “asyncProgress’ shall return'the MALMessage that has been seft.

3.4.3.14.9 A MALInteractionException shal¥;be thrown if a MAL standard error pccurs
during the initiation message sending.

3.4.3.14.10A MALEXxception shall be thrown if an error occurs during the initiation mgssage
sending.

3.4.3.14.11 If the MALConstmer is closed, then a MALEXxception shall be raised.

3.4.3.14.12 The method ¥ progressAckReceived’ provided by the parameter ‘listener” shall be
called as soon as the . ACK message has been delivered.

3.4.3.14.13 The-method ‘progressAckErrorReceived’ provided by the parameter ‘ligtener’
shall be calted if an ACK ERROR occurs.

3.4.344¢14 The method ‘progressUpdateReceived’ provided by the parameter ‘listenen’ shall
be|called as soon as an UPDATE message has been delivered.

3.4.3.14.15 The method *progressUpdateErrorReceived’ provided by the parameter ‘listener’
shall be called if an UPDATE ERROR occurs.

3.4.3.14.16 The method ‘progressResponseReceived’ provided by the parameter ‘listener’
shall be called as soon as the RESPONSE message has been delivered.
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3.4.3.14.17 The method ‘progressResponseErrorReceived’ provided by the parameter
‘listener” shall be called if a RESPONSE ERROR occurs.

3.4.3.15 Asynchronous PUBLISH-SUBSCRIBE IP REGISTER Initiation

3.4.3.15.1 A method ‘asyncRegister’ shall be defined in order to initiate an asynchronous
PUBLISH-SUBSCRIBE REGISTER interaction.

3.4.3.15.2 The signature of the method ‘asyncRegister’ shall be:

public MALMessage asyncRegister(MALPubSubOperation op,

Subscription subscription, MALInteractionListener listener)

thrpws java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.4.3.15.3 The parameters of the method ‘asyncRegister’ shall be assigned as described|in
table 3-63.

Table 3-63: MALConsumer ‘asyncRegistep™Parameters
Parameter Description
op PUBLISH-SUBSCRIBE operation-which REGISTER stage is to initiatp
subsctfiption Subscription to be registered
listengr Listener in charge of‘receiving the messages REGISTER ACK,

REGISTER ERROR,INOTIFY and NOTIFY ERROR

3.4.3.15.4 If any of the parameters ‘op’, ‘subscription’, or ‘listener’ is NULL, then |an
IllegalArgumentException shall be raised.

3.4.3.15.5 The method ‘asyncRegister’ shall return as soon as the initiation message has
been sent.

3.4.3.15.6 The method “asyncRegister’ shall return the MALMessage that has been sent.

3.4.3.15.7 A~MALInteractionException shall be thrown if a MAL standard error occyirs
during theunitiation message sending.

3.4.3.15.8 A MALEXxception shall be thrown if an error occurs during the initiation message
sending.

3.4.3.15.9 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.15.10 The method ‘registerAckReceived’ provided by the parameter ‘listener’ shall be
called as soon as the REGISTER ACK message has been delivered.
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3.4.3.15.11 The method ‘registerAckErrorReceived’ provided by the parameter ‘listener’
shall be called if an REGISTER ERROR occurs.

3.4.3.15.12 The method ‘“notifyReceived’ provided by the parameter ‘listener’ shall be called
as soon as a NOTIFY message has been delivered.

3.4.3.15.13 The method ‘notifyErrorReceived’ provided by the parameter ‘listener’ shall be
called as soon as a NOTIFY ERROR message has been delivered.

3.4.3.15.14 If a call to ‘asyncRegister’ is initiated while the consumer is already reg|stered
but with a different parameter ‘listener’, then only the second registered ‘listener| shall
re¢eive the NOTIFY and NOTIFY ERROR messages.

3.4.3.16 Asynchronous PUBLISH-SUBSCRIBE IP DEREGISTER Initiation

3.4.3.16.1 A method ‘asyncDeregister’ shall be defined in order. to-initiate an asynchronous
PUBLISH-SUBSCRIBE DEREGISTER interaction.

3.4.3.16.2 The signature of the method *asyncDeregister*shall be:

public MALMessage asyncDeregister(MALPubSubOperation op,
IdentifierList subscriptionldList, MALIlteractionListener listener)
hrows java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.4.3.16.3 The parameters of the methodC‘asyncDeregister’ shall be assigned as descriped in

talyle 3-64.
Table 3-64: MALConsumer ‘asyncDeregister’ Parameters
Pgrameter Description
op, PUBLISH-SUBSCRIBE operation which DEREGISTER stage| is to

initiate

supscriptiopldtist | List of the subscription identifiers to deregister

listener Listener in charge of receiving the messages DEREGISTER |ACK,
DEREGISTER ERROR

3.4.3.16.4 If any of the parameters ‘op’, ‘subscriptionldList’, or ‘listener’ is NULL, then an
Illegal ArgumentException shall be raised.

3.4.3.16.5 The method ‘asyncDeregister’ shall return as soon as the initiation message has
been sent.

3.4.3.16.6 The method “asyncDeregister’ shall return the MALMessage that has been sent.
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3.4.3.16.7 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.4.3.16.8 A MALException shall be thrown if an error occurs during the initiation message
sending.

3.4.3.16.9 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.16.10 The method ‘deregisterAckReceived’ provided by the parameter ‘listener’ shall
be called as soon as the DEREGISTER ACK message has been delivered.

3.4.3.17 Continue an Interaction

3.4.3.17.1 A method ‘continuelnteraction’ shall be defined in order‘to continue |an
interagtion that has been interrupted.

3.4.3.17.2 The signature of the method ‘continuelnteraction’ shall ber

publifc void continuelnteraction(
MALDperation op,
UOctet lastinteractionStage,
Time initiationTimestamp,
Long transactionlid,
MALlInteractionListener listener)
thrpws java.lang. lllegalArgumentException, MALInteractionException,
MALEXxception

3.4.3.17.3 The parameters of the method“continuelnteraction’ shall be assigned as descriljed
in table 3-65.

Table 3-65: MALConsumer ‘continuelnteraction’ Parameters

Parameter Description

op The operation to continue

lastinteractionStage | The last stage of the interaction to continue

initiatjonTimestamp | Timestamp of the interaction initiation message

transagtionld Transaction identifier of the interaction to continue
listener Listener in charge of receiving the messages from the service
provider

3.4.3.17.4 If any of the parameters ‘op’, ‘lastinteractionStage’, ‘initiationTimestamp’,
‘transactionld’, or ‘listener’ is NULL, then an lllegalArgumentException shall be raised.

3.4.3.17.5 The method *continuelnteraction’ should be called before the endpoint message
delivery is started otherwise some messages may be lost.
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3.4.3.17.6 A MALInteractionException shall be thrown if a MAL standard error occurs.
3.4.3.17.7 A MALEXxception shall be thrown if a non-MAL error occurs.

3.4.3.17.8 If the MALConsumer is closed, then a MALEXxception shall be raised.
3.4.3.18 Set the Transmit Error Listener

3.4.3.18.1 A method ‘setTransmitErrorListener’ shall be defined in order to set a
MALTransmitErrorListener.

3.4.3.18.2 The signature of the method ‘setTransmitErrorListener’ shall be:

puplic void setTransmitErrorListener(MALTransmitErrorListener) F'istener))
hrows MALException

3.4.3.18.3 The parameter of the method ‘setTransmitErrorListeries™ shall be assigmed as
depcribed in table 3-66.

Table 3-66: MALConsumer ‘setTransmitErrorListener’ Parameter

Pdrameter Description

listener Listener in charge of receiving every asynchronous TRANSMIT
ERROR that cannot be returned as a MAL message

w
[

.4.3.18.4 The parameter ‘listener’ may be NULL.

w
[

4.3.18.5 The MALTransmitErrorListener shall be called when:
a) a TRANSMIT ERRORis asynchronously returned to the consumer;
b) the TRANSMIT-ERROR cannot be returned as a MAL message.

3.

[

|.3.18.6 If the MIALConsumer is closed, then a MALEXxception shall be raised.

[

3.4.3.18.7 Iftanrinternal error occurs, then a MALEXxception shall be raised.

3.

[

|.3.19>Get the Transmit Error Listener

3 2101 A oactlhhad ot T oo $ el o4 HA relor—+ ot th
A0 07 0 AU TOU YTiurrarsmmneiTuriste —oraer—to—teturn e

MALTransmitErrorListener.

3.4.3.19.2 The signature of the method ‘getTransmitErrorListener’ shall be:

public MALTransmitErrorListener getTransmitErrorListener()
throws MALException
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3.43.193 If no MALTransmitErrorListener has been set, then the method
‘getTransmitErrorListener’ shall return NULL.

3.4.3.19.4 If the MALConsumer is closed, then a MALEXxception shall be raised.

3.4.3.19.5 If an internal error occurs, then a MALEXxception shall be raised.

3.4.3.20 Close

3.4.3.20.1 A method ‘close’ shall be defined in order to terminate all pending interaetigns
initiatgd by the MALConsumer.

3.4.3.20.2 The signature of the method “close’ shall be:

publifc void close() throws MALException

3.4.3.20.3 The synchronous IP initiation methods shall return witha response or a raiged
MALException depending on whether or not there was a messagé-available at the time of the
close.

3.4.3.20.4 All the MALInteractionListeners that were ruaning at the time of the close shall
have rgturned before the method “close’ returns.

3.4.3.20.5 If the consumer owns a private MALEnNdpoint, then the method “close’ provided
by the MALENdpoint shall be called.

3.4.3.20.6 If an internal error occurs, thet:a MALEXxception shall be raised.

3.4.3.20.7 If a provider or a broker try to interact with a closed consumer and if the QoS
level is QUEUED, then the message shall be queued and delivered as soon as the consunper
message delivery is started again.

3.4.4 | MALINTERACTIONLISTENER

3.4.4.1 Definition

A MALInteractionListener interface shall be defined in order to enable a consumer|to
asynchraenously receive a message.

3.4.4.2 Receive a SUBMIT ACK Message

3.4.4.2.1 A method ‘submitAckReceived’ shall be defined in order to receive the ACK
message defined by the IP SUBMIT.

3.4.4.2.2 The signature of the method ‘submitAckReceived’ shall be:
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public void submitAckReceived(MALMessageHeader header,
Map qosProperties) throws MALException

3.4.42.3 The parameters of the method ‘submitAckReceived’ shall be assigned as
described in table 3-67.

Table 3-67: MALInteractionListener ‘submitAckReceived’ Parameters

Parameter

Description

hepder

Header of the ACK message

qogProperties

QoS properties of the ACK message

w
[

3.4.4.25 The parameter ‘qosProperties’ may be NULL.

3.4.4.2.6 If anerror occurs, then a MALEXxception may be-aised.

3.4.4.3 Receive a SUBMIT ERROR Message

4.4.2.4 The parameter “header’ shall not be NULL.

3.4.4.3.1 A method ‘submitErrorReceived’ shall*be defined in order to receive the ERROR

mgssage defined by the IP SUBMIT.

3.4.4.3.2 The signature of the method “submitErrorReceived’ shall be:

public void submitErrorReceived(MALMessageHeader header,
MALErrorBody body, Map qosProperties)
[throws MALException

3.4.4.3.3 The parameters’ of the method ‘submitErrorReceived’ shall be assigned as

degcribed in table 3-68.

Table-3-68: MALInteractionListener ‘submitErrorReceived’ Parameters

Pdrameter Description

hepder Header of the ERROR message

body Body of the ERROR message
qosProperties QoS properties of the ERROR message

3.4.4.3.4 The parameters ‘header’ and ‘body’ shall not be NULL.

3.4.4.3.5 The parameter ‘qosProperties’ may be NULL.
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3.4.4.3.6 If an error occurs, then a MALEXxception may be raised.

3.4.4.4 Receive a REQUEST RESPONSE Message

3.4.44.1 A method ‘requestResponseReceived’ shall be defined in order to receive the
RESPONSE message defined by the IP REQUEST.

3.4.4.4.2 The signature of the method ‘requestResponseReceived’ shall be:

publi
MAL

3.4.4.4
descri

c void requestResponseReceived(MALMessageHeader header,
MessageBody body, Map qosProperties) throws MALException

}.3 The parameters of the method ‘requestResponseReceived’ shall be“assigned
ped in table 3-69.

as

Table 3-69: MALInteractionListener ‘requestResponseReceived’ Parameters
Parameter Description
heade Header of the RESPONSE message
body Body of the RESPONSE message
qosProperties QoS properties of the RESPONSE message

3.4.4.4

3.4.4.4

3.4.4.4

3441

3.4.41
messa

3441

1.4 The parameter ‘header’ shall not:be NULL.
|.5 The parameters ‘body’ and-*gosProperties’ may be NULL.

1.6 If the RESPONSE message is empty, then the parameter ‘body’ shall be NULL

b Receive a REQUEST ERROR Message

.1 A methed ‘requestErrorReceived’ shall be defined in order to receive the ERR(
pe defined by the IP REQUEST.

.2 , The signature of the method ‘requestErrorReceived’ shall be:

publi

c void requestErrorReceived(MAlL MessageHeader header

MAL
thr

ErrorBody body, Map qosProperties)
ows MALException

3.4.45.3 The parameters of the method ‘requestErrorReceived’ shall be assigned as
described in table 3-70.
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Table 3-70: MALInteractionListener ‘requestErrorReceived’ Parameters

Parameter Description

header Header of the ERROR message

body Body of the ERROR message
qosProperties QoS properties of the ERROR message

4.5.4 The parameters “header’ and “body’ shall not be NULL.

4.5.5 The parameter ‘qosProperties’ may be NULL.

4.5.6 Ifan error occurs, then a MALEXxception may be raised.

4.4.6 Receive an INVOKE ACK Message

3.4.4.6.1 A method ‘invokeAckReceived’ shall be definetin order to receive thel ACK
mgssage defined by the IP INVOKE.

3.4.4.6.2 The signature of the method ‘invokeAckReceived’ shall be:

puplic void invokeAckReceived(MALMessageHeader header,
ALMessageBody body, Map gosProperties)
hrows MALException

3.4.4.6.3 The parameters of the method ‘invokeAckReceived’ shall be assigred as
depcribed in table 3-71.

Table 3-71: MALlnteractionListener ‘invokeAckReceived’ Parameters

Pdrameter Description

hepder Header of the ACK message

bogdy Body of the ACK message
qogProperties QoS properties of the ACK message

3.446-4—The
3.4.4.6.5 The parameters ‘body’ and ‘gosProperties’ may be NULL.

3.4.4.6.6 If the ACK message is empty, then the parameter ‘body’ shall be NULL.

3.4.4.6.7 If an error occurs, then a MALEXxception may be raised.
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3.4.4.7 Receive an INVOKE ACK ERROR Message

3.4.4.7.1 A method ‘invokeAckErrorReceived’ shall be defined in order to receive the
ACK ERROR message defined by the IP INVOKE.

3.4.4.7.2 The signature of the method ‘invokeAckErrorReceived’ shall be:

public void invokeAckErrorReceived(MALMessageHeader header,

MALErrorBody body, Map gosProperties)
throws—-MAlL I:vr*npfinn

3.4.4.71.3 The parameters of the method ‘invokeAckErrorReceived’ shall be assigned |as
descriped in table 3-72.

Table 3-72: MALInteractionListener ‘invokeAckErrorReceived’ Parameters

Parameter Description

heade Header of the ACK ERROR message

body Body of the ACK ERROR message
qosProperties QoS properties of the ACK ERROR 1message

3.4.4.7.4 The parameters ‘header’ and ‘body’ shali*'not be NULL.
3.4.4.1.5 The parameter ‘qosProperties’ may)be NULL.

3.4.4.7.6 Ifanerror occurs, then a MALEXxception may be raised.

3.4.4.8 Receive an INVOKE RESPONSE Message

3.4.48.1 A method ‘invekeResponseReceived’ shall be defined in order to receive the
RESPDNSE message defined by the IP INVOKE.

3.4.4.8.2 The sighature of the method ‘invokeResponseReceived’ shall be:

public void invokeResponseReceived(MALMessageHeader header,
MALMesSsageBody body, Map qosProperties) throws MALException

3.4.4.8.3 The parameters of the method ‘invokeResponseRecelved’ shall be assigned as
described in table 3-73.
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Table 3-73: MALInteractionListener ‘invokeResponseReceived’ Parameters

Parameter Description

header Header of the RESPONSE message

body Body of the RESPONSE message
qosProperties QoS properties of the RESPONSE message

4.8.4 The parameter ‘header’ shall not be NULL.
4.8.5 The parameters ‘body’ and ‘qosProperties’ may be NULL.
4.8.6 If the RESPONSE message is empty, then the parameter ‘body>shall be NYLL.

.4.8.7 If an error occurs, then a MALEXxception may be raised.

4.9 Receive an INVOKE RESPONSE ERROR Message

4.9.1 A method ‘invokeResponseErrorReceived’ shall be defined in order to rece|ve the
SPONSE ERROR message defined by the IP INVOKE.

4.9.2 The signature of the method ‘invokeResSponseErrorReceived’ shall be:

public void invokeResponseErrorReceived(MALMessageHeader header,
ALErrorBody body, Map qosProperties)
hrows MALException

3.4.4.9.3 The parameters of the method ‘invokeResponseErrorReceived’ shall be aspigned
as|described in table 3-74.

w

Table 3-74: MAlcdnteractionListener ‘invokeResponseErrorReceived’ Parameters

Pdrameter Description

hepder Header of the RESPONSE ERROR message

bogy Body of the RESPONSE ERROR message
qosProperties QoS properties of the RESPONSE ERROR message

3.4.4.9.4 The parameters ‘header’ and ‘body’ shall not be NULL.
3.4.4.9.5 The parameter ‘qosProperties’ may be NULL.

3.4.4.9.6 If an error occurs, then a MALEXxception may be raised.
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3.4.4.10 Receive a PROGRESS ACK Message

3.4.4.10.1 A method ‘progressAckReceived” shall be defined in order to receive the ACK
message defined by the IP PROGRESS.

3.4.4.10.2 The signature of the method ‘progressAckReceived’ shall be:

public void progressAckReceived(MALMessageHeader header,

MALMessageBody body, Map gosProperties)

throws—-MAlL I:vr*npfinn
3.4.4.10.3 The parameters of the method ‘progressAckReceived’ shall be assigned [as
descriped in table 3-75.

Table 3-75: MALInteractionListener ‘progressAckReceived’ Rarameters

Parameter Description
heade Header of the ACK message
body Body of the ACK message
qosProperties QoS properties of the ACK message
3.4.4.10.4 The parameter “header’ shall not be NUEL.
3.4.4.10.5 The parameters ‘body’ and ‘qosRroperties’ may be NULL.
3.4.4.10.6 If the ACK message is empty;-then the parameter ‘body’ shall be NULL.
3.4.4.10.7 If an error occurs, then-a MALEXxception may be raised.
3.4.4.11 Receive a PROGRESS ACK ERROR Message
3.4.4.11.1 A methad progressAckErrorReceived’ shall be defined in order to receive the
ACK ERROR message defined by the IP PROGRESS.
3.4.4.11.2 The signature of the method ‘progressAckErrorReceived’ shall be:
publicVvoid progressAckErrorReceived(MALMessageHeader header,

MAL
thr

ErrorBody body, Map qosProperties)
ows MALException

3.4.4.11.3 The parameters of the method ‘progressAckErrorReceived’ shall be assigned as
described in table 3-76.
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Table 3-76: MALInteractionListener ‘progressAckErrorReceived’ Parameters

Parameter Description

header Header of the ACK ERROR message

body Body of the ACK ERROR message
qosProperties QoS properties of the ACK ERROR message

3.4.4.11.4 The parameters ‘header’ and ‘body’ shall not be NULL.
3.4.4.11.5 The parameter ‘qosProperties’ may be NULL.

3.

[N

|.4.11.6 If an error occurs, then a MALEXxception may be raised.

3.

[N

|.4.12 Receive a PROGRESS UPDATE Message

3.4.4.12.1 A method ‘updateReceived’ shall be defined in-drder to receive the UPDATE
mgssage defined by the IP PROGRESS.

[

3.4.4.12.2 The signature of the method ‘progressUpdateReceived’ shall be:

public void progressUpdateReceived(MALMessageHeader header,
MALMessageBody body, Map qosProperties) throws MALException

3.4.4.12.3 The parameters of the method ‘progressUpdateReceived’ shall be assigned as
depcribed in table 3-77.

Table 3-77: MALInteractionListener ‘progressUpdateReceived’ Parameters

Pgrameter DesCription

hepder Header of the UPDATE message

bogy Body of the UPDATE message
qogProperties QoS properties of the UPDATE message

3.4.412.4 The parameter “header’ shall not be NULL.

3.4.4.12.5 The parameters ‘body’ and ‘gosProperties’ may be NULL.
3.4.4.12.6 If the UDPATE message is empty, then the parameter ‘body’ shall be NULL.

3.4.4.12.7 If an error occurs, then a MALEXxception may be raised.
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3.4.4.13 Receive a PROGRESS UPDATE ERROR Message

3.4.4.13.1 A method ‘progressUpdateErrorReceived’ shall be defined in order to receive the
UPDATE ERROR message defined by the IP PROGRESS.

3.4.4.13.2 The signature of the method ‘progressUpdateErrorReceived’ shall be:

public void progressUpdateErrorReceived(MALMessageHeader header,
MALErrorBody body, Map gosProperties)

thr,

ws MAL I:vr*npfi on

3.4.4.13.3 The parameters of the method ‘progressUpdateErrorReceived’ shall be_ assign
as desgribed in table 3-78.

Table 3-78: MALInteractionListener ‘progressUpdateErrorReceived”Parameters

Parameter Description

heade

Header of the UPDATE ERROR message

body

Body of the UPDATE ERROR message

qosProperties QoS properties of the UPDATE ERROR message

3.44.1
3.44.1

3.44.1

3.44.1

3.4.4.14.1 A method ‘progressResponseReceived” shall be defined in order to receive |
RESPDNSE message defined by the IP PROGRESS.

3.4.4.]

publi
MAL

3.4 The parameters ‘header’ and ‘body’ shali*'not be NULL.
3.5 The parameter ‘qosProperties” maybe NULL.

3.6 If an error occurs, then a MALEXxception may be raised.

4 Receive a PROGRESS RESPONSE Message

4.2 The sighature of the method ‘progressResponseReceived’ shall be:

c void progressResponseReceived(MALMessageHeader header,
MessageBody body, Map qosProperties) throws MALException

3.44.1

(4.3 The parameters of the method “progressResponseReceived’ shall be assigned

described in table 3-79.

as
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Table 3-79: MALInteractionListener ‘progressResponseReceived’ Parameters

Parameter Description

header Header of the RESPONSE message

body Body of the RESPONSE message
qosProperties QoS properties of the RESPONSE message

pu

3.4
a

wn

4.14.4 The parameter ‘header’ shall not be NULL.

4.14.5 The parameters ‘body’ and ‘qosProperties’ may be NULL.

4.14.7 If an error occurs, then a MALEXxception may be raised.

4.15 Receive a PROGRESS RESPONSE ERROR Me$sage

4.15.2 The signature of the method *progressResponseErrorReceived’ shall be:

lic void progressResponseErrorReceived(MALMessageHeader header,
ALErrorBody body, Map qosProperties)
hrows MALException

4.14.6 If the RESPONSE message is empty, then the parameter ‘body>shall be NULL.

4.15.1 A method ‘progressResponseErrorReceived*:shall be defined in order to receive
RESPONSE ERROR message defined by the IP PROGRESS.

|.4.15.3 The parameters of. the method ‘progressResponseErrorReceived’ shall be

igned as described in table:3-80.

Table 3-80: MALInteractionListener ‘progressResponseErrorReceived’ Paramgters
Pdrameter Description
hepder Header of the RESPONSE ERROR message
bogy Body of the RESPONSE ERROR message
qosProperties QoS properties of the RESPONSE ERROR message

3.4.4.15.4 The parameters ‘header’ and ‘body’ shall not be NULL.

3.4.4.15.5 The parameter ‘qosProperties’ may be NULL.

3.4.4.15.6 If an error occurs, then a MALEXxception may be raised.
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3.4.4.16 Receive a REGISTER ACK Message

3.4.4.16.1 A method ‘registerAckReceived’ shall be defined in order to receive the
REGISTER ACK message defined by the IP PUBLISH-SUBSCRIBE.

3.4.4.16.2 The signature of the method ‘registerAckReceived’ shall be:

public void registerAckReceived(MALMessageHeader header,

Map qosProperties)
throws—-MAlL I:vr*npfinn

3.4.4.16.3 The parameters of the method ‘registerAckReceived’ shall be assigned [as
descriped in table 3-81.

Table 3-81: MALInteractionListener ‘registerAckReceived’ Parameters

Parameter Description
heade Header of the REGISTER ACK message
qosProperties QoS properties of the REGISTER ACK.message

3.4.4.16.4 The parameter ‘header’ shall not be NULL
3.4.4.16.5 The parameter ‘qosProperties’ may bedNULL.

3.4.4.16.6 If an error occurs, then a MALEXeeption may be raised.

3.4.4.17 Receive a REGISTER ERROR Message

3.4.4.17.1 A method ‘registefErrorReceived’ shall be defined in order to receive the
REGISTER ERROR message defined by the IP PUBLISH-SUBSCRIBE.

3.4.4.17.2 The signatute of the method ‘registerErrorReceived’ shall be:

public void régisterErrorReceived(MALMessageHeader header,
MALErrorBody body, Map gosProperties)
thrpws MALException

3.4.4.173 The parameters of the method ‘registerErrorReceived’ shall be assigned |as
described in table 3-82.
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Table 3-82: MALInteractionListener ‘registerErrorReceived’ Parameters

Parameter Description

header Header of the REGISTER ERROR message

body Body of the REGISTER ERROR message
qosProperties QoS properties of the REGISTER ERROR message

4.17.4 The parameters “header” and “body’ shall not be NULL.

4.17.5 The parameter ‘qosProperties’ may be NULL.

4.17.6 If an error occurs, then a MALEXxception may be raised.

4.18 Receive a NOTIFY Message

3.4.4.18.1 A method ‘notifyReceived’ shall be defined in order to receive the NQTIFY
mgssage defined by the IP PUBLISH-SUBSCRIBE.

3.4.4.18.2 The signature of the method ‘notifyReceived” shall be:

public void notifyReceived(MALMessageHeader header,
ALNotifyBody body, Map qosProperties)
hrows MALException

3.4.4.18.3 The parameters of the method ‘notifyReceived’ shall be assigned as descriped in
tahjle 3-83.

Table 3-83: MAL InteractionListener ‘notifyReceived’ Parameters

Pdrameter Description

hepder Header of the NOTIFY message

bogdy Body of the NOTIFY message

qogProperties QoS properties of the REGISTER ERROR message

3 412 4 Tho
SO T rIc

3.4.4.18.5 The parameter ‘qosProperties’ may be NULL.

3.4.4.19 Receive a NOTIFY ERROR message

3.4.4.19.1 A method ‘“notifyErrorReceived’ shall be defined in order to receive the NOTIFY
ERROR message defined by the IP PUBLISH-SUBSCRIBE.
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3.4.4.19.2 The signature of the method ‘notifyErrorReceived’ shall be:

public void notifyErrorReceived(MALMessageHeader header,
MALErrorBody body, Map gosProperties)
throws MALException

3.4.4.19.3 The parameters of the method ‘notifyErrorReceived’ shall be assigned as
described in table 3-84.

Table 3-84: MALInteractionListener ‘notifyErrorReceived’ Parameters

Parameter Description

heade Header of the UPDATE ERROR message

body Body of the REGISTER ERROR message
qosProperties QoS properties of the UPDATE ERROR message

3.4.4.19.4 The parameters ‘header’ and ‘body’ shall not be NULL:
3.4.4.19.5 The parameter ‘qosProperties’ may be NULL.

3.4.4.19.6 If an error occurs, then a MALEXxception may be raised.

3.4.4.20 Receive a DEREGISTER ACK message

3.4.4.20.1 A method ‘deregisterAckReceived’ shall be defined in order to receive the
DERHBGISTER ACK message definedby the IP PUBLISH-SUBSCRIBE.

3.4.4.20.2 The signature of the\method ‘deregisterAckReceived’ shall be:

publifc void deregisterAckReceived(MALMessageHeader header,
Map| qosProperties)
thrpws MALException

3.4.4.20.3 The-parameters of the method ‘deregisterAckReceived’ shall be assigned |as
descriped in table 3-85.

abte-3-85— AL Interactiontistener—“deregisterAckReceived Parameters

Parameter Description
header Header of the DEREGISTER ACK message
gosProperties QoS properties of the DEREGISTER ACK message

3.4.4.20.4 The parameter “header’ shall not be NULL.
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3.4.4.20.5 The parameter ‘qosProperties’ may be NULL.

3.4.4.20.6 If an error occurs, then a MALEXxception may be raised.

3.45 MALINTERACTIONADAPTER

3.4.5.1 A MALlInteractionAdapter abstract class shall be defined in order to enable a MAL
client not to implement all the methods provided by the interface MAL InteractionListener.

3&.5.2 The MALInteractionAdapter class shall implement the MALInteractionkt|stener
inferface.

3.4.5.3 The MALInteractionAdapter class shall implement all the metheds provided [by the
MAL InteractionListener interface with an empty implementation.
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3.5 PROVIDER PACKAGE
3.5.1 OVERVIEW

This part of the API is dedicated to the MAL clients handling interactions as service
providers. The provider state diagrams are specified in reference [1].

The clgSSesand Interfaces befong to the Java package: ... .

org.ccsds.moims.mo.mal .provider

3.5.2 | MALPROVIDERMANAGER
3.5.2.1 Definition

3.5.2.1.1 A MALProviderManager interface shall be defined in ‘erder to encapsulate the
resources used to enable MAL providers to handle interactions;

3.5.2.1.2 A MALProviderManager shall be a MALProvider factory.

3.5.2.2 MALProviderManager Creation

35221 A MALProviderManager shallh be created by calling the method
‘creatgProviderManager’ provided by a MAL Context.

3.5.2.2.2 Several MALProviderManager instances should be created in order to separgte
the regources used by the providets.
3.5.2.3 Create a Provider

3.5.2.3.1 Two methods ‘createProvider’ shall be defined in order to create a MALProvidégr:

=

a) | using aprivate MALENdpoint;
b)| usinga shared MALEnNdpoint.

3.5.2.3°Z  The signatures of the method ~CreateProvider’ shall be:

public MALProvider createProvider(
String localName,
String protocol,
MALService service,
Blob authenticationld,
MALInteractionHandler handler,
QoSLevel[] expectedQos,
Ulnteger prioritylLevelNumber,
Map defaultQoSProperties,
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Boolean isPublisher,
URI sharedBrokerUri)
throws java.lang.lllegalArgumentException, MALException

public MALProvider createProvider(
MALEndpoint endpoint,
MALService service,

Blob authenticationld,
MALInteractionHandler handler,
QoSLevel[] expectedQos,
Ulnteger priorityLevelNumber,

Map defaultQoSPTOpPer ties,
Boolean isPublisher,
URI sharedBrokerUri)
[throws java.lang.lllegalArgumentException, MALException

3.9.2.3.3 The parameters of the method ‘createProvider’ shall be assigned as descriped in
talple 3-86.
Table 3-86: MALProviderManager ‘createProvider’ Parameters
Pgrameter Description
lo¢galName Name of the private MALENdpoint to be created and used by
the provider
protocol Name of the protocol used to bind the provider
enfdpoint Shared MALEndpoint to be used by the provider
sefvice Description of the provided service
authenticationld Authentication identifier to be used by the provider
hapdler Interaction handler
expectedQoS QoS levels the provider can rely on
priorityLevelNumber Number of priorities the provider uses

de

FaultQoSProperties

Default QoS properties used by the provider to send me
back to the consumer and to publish updates to a
broker

55ages
shared

isRublisher Specifies whether the provider is a PUBLISH-SUBSCRIBE
publisher or not
sharedBrokerUri URI of the shared broker to be used

3.5.2.3.4 The parameter ‘localName’ may be NULL.

3.5.2.3.5

MALContext instance and the protocol specified by the parameter “protocol’.

3.5.2.3.6 The parameter ‘defaultQoSProperties’ may be NULL.
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3.5.2.3.7 If the any of the parameters ‘protocol’, ‘endpoint’, ‘service’, ‘authenticationld’,
‘handler’, ‘expectedQoS’, ‘priorityLevelNumber’, or ‘isPublisher’ is NULL, then an
Illegal ArgumentException shall be raised.

3.5.2.3.8 The method ‘createProvider’ shall not return the value NULL.

3.5.2.3.9 If the parameter ‘isPublisher’ is TRUE, then:

a) if the parameter ‘sharedBrokerUri’ is NULL, then a private broker shall be created;

b)| otherwise the URI specified by the parameter ‘sharedBrokerUri’ shall be used;as’the
destination URI by the provider when sending PUBLISH-SUBSCRIBE messages.

3.5.2.3.10 The URI specified by the parameter ‘sharedBrokerUri’ shall have the same
protodol as specified by the parameter ‘protocol’.

3.5.2.3.11 The private broker shall be aggregated into the MALPravider; i.e., it shall |be
createfl and deleted at the same time as the provider to which it belongs.

3.5.2.3.12 The private broker shall be separately identified by-ts’'own URI.

3.5.2.3.13 The URI of the private broker may be the same as the URI of the provider|to
whichlit belongs.

3.5.2.3.14 A shared broker shall be created by using the broker part of this API.
3.5.2.3.15 If a private MALEndpoint is created, then the message delivery shall be started.,

3.5.2.3.16 The provider shall be @ble to handle interactions through the interface
MAL InteractionHandler as soon as the method ‘createProvider’ returns.

3.5.2.3.17 If the MALProviderManager is closed or, if an internal error occurs, therl a
MALIException shall be raised.

3.5.2.3.18 If the provider local name is not NULL and if the provider process starts aggin
after 4 stop and creates the MALProvider with the same local name (directly or through a
shared MALEndpoint), then the MALProvider shall recover the same URI as before the stgp.

3.5.2.3.1% More than one MALProvider may be created using private brokers and sharing
the sameZMALEndpoint.

3.5.2.3.20 The method ‘handleSend’ provided by the parameter ‘handler’ shall be called as
soon as a SEND message has been delivered.

3.5.2.3.21 The method ‘handleSubmit’ provided by the parameter ‘handler’ shall be called
as soon as a SUBMIT message has been delivered.
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3.5.2.3.22 The method ‘handleRequest’ provided by the parameter ‘handler’ shall be called
as soon as a REQUEST message has been delivered.

3.5.2.3.23 The method “handlelnvoke’ provided by the parameter ‘handler’ shall be called as
soon as an INVOKE message has been delivered.

3.5.2.3.24 The method ‘handleProgress’ provided by the parameter *handler’ shall be called
as soon as a PROGRESS message has been delivered.

NOQTE - The same instance of MALInteractionHandler can be passed several timgs as a
parameter of the method ‘createProvider’. In this cway| the
MAL InteractionHandler will be activated by several MALProviders.

3.%.2.4 Close

3.5.2.4.1 A method ‘close’ shall be defined in order to release the resources ownefl by a
MALProviderManager.

3.9.2.4.2 The signature of the method ‘close’ shall be:

public void close() throws MALException

3.5.2.4.3 The method ‘close’ shall closeyall the MALProviders owned by this
MALProviderManager.

3.%.2.4.4 The method ‘close’ shall returiafter all the MALProviders have been closeg.

3.5.2.4.5 If an internal error occurs, then a MALEXxception shall be raised.

3.%.3 MALPROVIDER
3.5.3.1 Definition

3.5.3.1.1 A MALProvider interface shall be defined in order to represent the execution
coptext of a-service provider for a given URI.

everal
ervice

3.5.3.1.27 If a service provider is to be bound to several transport layers, then
MALProviders shall be created, each one representing a binding between the
provider and a transport layer.

Lo (N

NOTE - Those MALProviders can own the same MALInteractionHandler instance.
However, it is not mandatory, as several MALInteractionHandlers can share the
same state, for example, a common data base.
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3.5.3.2 MALProvider Creation

3.5.3.2.1 A MALProvider shall be created by calling the method ‘createProvider’ provided
by a MALProviderManager.

3.5.3.2.2 A MALProvider shall be active as soon as it has been instantiated.

3.5.3.3 Get the URI of the Provider

3.5.3.3.1 The MALProvider interface shall provide a getter method ‘getURI’ that retufns
the URI of the provider.

3.5.3.3.2 The signature of the method *getURI’ shall be:

public URI getURI()

3.5.3.4 Publishing Enabled

3.5.3.4.1 A method “isPublisher’ shall be defined in order.to indicate whether the provider
can pyblish updates or not.

3.5.3.4.2 The signature of the method ‘isPublisher’ shall be:

public boolean isPublisher()

3.5.3.% Get the URI of the Broker

3.5.3.5.1 The MALProvider intérface shall provide a getter method ‘getBrokerURI’ that
returng the URI of the private broker.

3.5.3.%.2 The signature-of-the method *getBrokerURI’ shall be:
public URI getBrokerURI()

3.5.3.5.3 Themethod ‘getBrokerURI’ shall return:

a)| NULL if the provider is not linked to a broker; i.e., the method ‘isPublisher’ retugns
false; or

b) the URI of the broker used by this provider.

3.5.3.6 Get the Authentication Identifier of the Private Broker

3.5.3.6.1 The MALProvider interface shall provide a getter method
‘getBrokerAuthenticationld’ that returns the authentication identifier of the private broker.
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3.5.3.6.2 The signature of the method ‘getBrokerAuthenticationld’ shall be:
public Blob getBrokerAuthenticationld()
3.5.3.6.3 The method “‘getBrokerAuthenticationld” shall return:

a) NULL if the provider does not own a private broker; or

b) the authentication identifier of the private broker.

3.5.3.7 Get the service

3.%.3.7.1 The MALProvider interface shall provide a getter method “getService’ in ofder to
refurn the MALService provided by this MALProvider.

3.%.3.7.2 The signature of the method ‘getService’ shall be:

public MALService getService()

3.5.3.8 Create a Publisher
3.5.3.8.1 A method ‘createPublisher’ shall be defified in order to create a MALPublisher.

3.%.3.8.2 The signature of the method ‘createPublisher’ shall be:

public MALPublisher createPublishéer(MALPubSubOperation op,
IdentifierList domain,

Identifier networkZone,

essionType sessionType,

Identifier sessionName,

oSLevel remotePublisherQos,

ap remotePublisherQosProps,

Integer remotePubMsherPriority)

hrows java.lang.Dl'legalArgumentException, MALException

3.5.3.8.3 The parameters of the method ‘createPublisher’ shall be assigned as descriped in
talyle 3-87.
Table 3-87: MALProvider ‘createPublisher’ Parameters
Parameter Description
op PUBLISH-SUBSCRIBE operation
domain Domain of the PUBLISH messages
networkZone Network zone of the PUBLISH messages
sessionType Session type of the PUBLISH messages
sessionName Session name of the PUBLISH messages
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remotePublisherQos QoS level of the PUBLISH messages
remotePublisherQosProps | QoS properties of the PUBLISH messages
remotePublisherPriority Priority of the PUBLISH messages

3.5.3.84 If any of the parameters ‘op’, ‘domain’, ‘networkZone’, ‘sessionType’, or
‘sessionName’ is NULL, then an Illegal ArgumentException shall be raised.

3.5.3.8.5 If the broker is remote and any of the parameters ‘remotePublisherQos’,
‘remotePublisherQosProps’,  or  ‘remotePublisherPriority” is  NULL, then . |an
IllegallArgumentException shall be raised.

3.5.3.8.6 The parameters ‘remotePublisherQos’, ‘remotePublisherQosRrops’, gnd
‘remotePublisherPriority” shall be ignored if the broker is local.

3.5.3.8.7 If the MALProvider is not a publisher, then a MALEXxception shall be raised.
3.5.3.8.8 If the MALProvider is closed, then a MALEXxception shalb be raised.
3.5.3.8.9 If aninternal error occurs, then a MALEXxception shall be raised.

3.5.3.9 Setthe Transmit Error Listener

3.5.3.9.1 A method ‘setTransmitErrorListener’<\shall be defined in order to set| a
MAVLTransmitErrorListener.

3.5.3.9.2 The signature of the method ‘setTransmitErrorListener’ shall be:

publiic void setTransmitErrorListener(MALTransmitErrorListener listener)
thrpws MALException

3.5.3.9.3 The parameter of"the method ‘setTransmitErrorListener’ shall be assigned |as
descriped in table 3-88.

Table 3:88: MALProvider ‘setTransmitErrorListener’ Parameter

Parameter Description
listengr Listener in charge of receiving every asynchronous TRANSMIT
ERROR

3.5.3.9.4 The parameter ‘listener’ may be NULL.

3.5.3.9.5 The MALTransmitErrorListener shall be called when a TRANSMIT ERROR is
asynchronously returned to the provider.

3.5.3.9.6 If the MALProvider is closed, then a MALEXxception shall be raised.
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3.5.3.9.7 If aninternal error occurs, then a MALEXxception shall be raised.
3.5.3.10 Get the Transmit Error Listener

3.5.3.10.1 A method “getTransmitErrorListener’ shall be defined in order to return the
MALTransmitErrorListener.

3.5.3.10.2 The signature of the method ‘getTransmitErrorListener’ shall be:

Smi
hrows MALException

3.5.3.10.3 If no MALTransmitErrorListener has been set, then ~the method
‘g¢tTransmitErrorListener’ shall return NULL.

3.%.3.10.4 If the MALProvider is closed, then a MALEXxception shallbe raised.

3.%.3.10.5 If an internal error occurs, then a MALEXxception shalkbe raised.

3.%.3.11 Close

3.53.11.1 A method ‘close’ shall be defined in order to deactivatg the
MAL InteractionHandler so that no interaction is handled any longer.

3.%9.3.11.2 The signature of the method ‘close” shall be:

public void close() throws MALException

3.5.3.11.3 A ‘close’ should be calted by a MAL client before the provider process is stopped
for any operational reason.

3.%.3.11.4 The method ‘clese’ shall deactivate this MALProvider.

3.%.3.11.5 If the MALInteractionHandler is being activated at the time of the close, then the
clgsing process-shall wait for the end of the handler’s execution.

3.9.3.11.6.°0nce a MALProvider has been closed, the message delivery shall be stopped in
orfler that the MALInteractionHandler does not receive any message through this
MALProvider anymore.

3.5.3.11.7 If an internal error occurs, then a MALEXxception shall be raised.

3.5.3.11.8 If the provider owns a private MALEnNdpoint, then the MALEndpoint shall be
closed.

3.5.3.11.9 Pending interactions shall be finalized by returning the error
DESTINATION_LOST_OR_DIED to the consumers.
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3.5.3.11.10If the provider owns a private broker,
a) the private broker shall be deleted,;
b) the subscribers list shall be cleared:;

c) an error DESTINATION _LOST_OR_DIED shall be sent to the subscribers in order
to inform them that they are no longer subscribed to the private broker.

3.5.3.11.111f a consumer tries to inferact with a closed provider and if the QaS level is not
QUEUYED, a DELIVERY _FAILED shall be returned to the consumer.

3.5.3.11.12If a consumer tries to interact with a closed provider and if the QaSUevel| is
QUEUED, then the consumer’s request shall be queued and delivered as soon as'the proviger
message delivery is started again.

3.5.4 | MALINTERACTIONHANDLER
3.5.4.1 Definition

3.5.4.1.1 A MALInteractionHandler interface shall be“defined in order to handle the
interagtions on the provider side.

3.5.4.1.2 The MALInteractionHandler interfaée shall not handle the PUBLISH-
SUBSCCRIBE REGISTER, PUBLISH REGISTER, PUBLISH, DEREGISTER and PUBLI$H
DERHBGISTER messages.

NOTH - The messages REGISTER,"PUBLISH REGISTER, PUBLISH, DEREGISTER
and PUBLISH DEREGISTER are handled by a broker.

3.5.4.1.3 A MALlInteractionHandler shall be passed as a parameter of the method
‘creatg¢Provider” when creating’a MALProvider.

NOTH - Several MALProviders may use the same instance of MALInteractionHandler.

3.5.4.2 Initialize

35421 ethod ‘mallnitialize’ shall be defined in order to enable| a

MALlnh—wnannunnA rinha smatialionA vahan thhn ey Ay 10 anty s atnAd
I rataor antic O ottt ZCU Wit tnicpProvittrsatthvatcur

3

3.5.4.2.2 The signature of the method ‘mallinitialize’ shall be:

public void mallnitialize(MALProvider provider) throws MALException

3.5.4.2.3 The parameter of the method ‘malinitialize’ shall be assigned as described in
table 3-89.
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Table 3-89: MALInteractionHandler ‘mallnitialize’ Parameter

Parameter Description
provider Created MALProvider

3.5.4.2.4 The method ‘mallnitialize’ shall be called when the MALProvider is created.

NOTE - The method ‘malinitialize’ enables the handler to get the reference of the
MALProvider and use it if necessary.

3.%.4.25 If an instance of MALInteractionHandler is used by several MALPraviders, then
the method ‘mallnitialize’ shall be called once for each MALProvider.

3.5.4.2.6 A MALEXxception may be raised if an error occurs.

3.5.4.3 Handle aSEND IP
3.%.4.3.1 A method ‘handleSend’ shall be defined in ordér'to handle a SEND interact{on.

3..4.3.2 The signature of the method *handleSend’ 'shall be:

o/

public void handleSend(MALInteraction knteraction, MALMessageBody body
[throws MALInteractionException, MALEXxception

3.5.4.3.3 The parameters of the methgd ‘handleSend’ shall be assigned as descriped in

tahle 3-90.
Table 3-90: MALInteractionHandler ‘handleSend’ Parameters
Pgrameter Description
inferaction SEND interaction context
bogdy Message body

3.5.4.3.4<-The parameter ‘interaction’ shall not be NULL.

3.5.43.5 The parameter ‘body’ may be NULL.

3.5.4.3.6 If an error occurs, then a MALException may be raised.

3.5.4.3.7 A MALInteractionException may be raised.

CCSDS 523.1-M-1 Page 3-103 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.5.4.4 HandleaSUBMIT IP

35441 A method ‘handleSubmit’ shall be defined in order to handle a SUBMIT
interaction.

3.5.4.4.2 The signature of the method ‘handleSubmit’ shall be:

public void handleSubmit(MALSubmit interaction, MALMessageBody body)
throws MALInteractionException, MALException

3.5.4.4.3 The parameters of the method ‘handleSubmit’ shall be assigned as descriked|in

table 3-91.

Table 3-91: MALInteractionHandler ‘handleSubmit’ Paraméters

Parameter Description
interagtion SUBMIT interaction context
body Message body

3.5.4.4.4 The parameter ‘interaction’ shall not be NULL:
3.5.4.4.5 The parameter ‘body’ may be NULL.

35446 The ACK and ACK ERROR_message body shall be returned through the
MAL$ubmit context.

3.5.4.4.7 If a MAL standard error‘occurs it shall be returned through the MALSubinit
context.

3.5.4.4.8 If anon-MAL errococcurs, then a MALEXxception may be raised.

3.5.4.49 A MALlInteractionException may be raised.

3.54% Handle'a REQUEST IP

3.5.4.9. 1< A method ‘handleRequest’ shall be defined in order to handle a REQUERT
interagtion.

3.5.4.5.2 The signature of the method ‘handleRequest’ shall be:

public void handleRequest(MALRequest interaction, MALMessageBody body)
throws MALInteractionException, MALException

3.5.4.5.3 The parameters of the method ‘handleRequest’ shall be assigned as described in
table 3-92.

CCSDS 523.1-M-1 Page 3-104 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

Table 3-92: MALInteractionHandler ‘handleRequest’ Parameters

Parameter Description
interaction REQUEST interaction context
body Message body

3.5.4.5.4 The parameter ‘interaction’ shall not be NULL.

3.5.4.5.5 The parameter ‘body” may be NULL.

3.5.456 The RESPONSE and RESPONSE ERROR message body shall .be returned
thiough the MALRequest context.

3.5.4.5.7 If a MAL standard error occurs it shall be returned through the MALREequest
context.

3.5.4.5.8 Ifanon-MAL error occurs, then a MALEXxception{may be raised.

3.5.4.5.9 A MALInteractionException may be raised.

3.%.4.6 Handle an INVOKE IP

3.5.4.6.1 A method ‘handlelnvoke’ shall\"be defined in order to handle a REQUEST
interaction.

3.5.4.6.2 The signature of the method ‘handlelnvoke’ shall be:

public void handlelnvoke(MALInvoke interaction, MALMessageBody body)
hrows MALInteractionException, MALException

3.5.4.6.3 The parameters of the method ‘handlelnvoke’ shall be assigned as descriped in
tahle 3-93.

Table 3-93: MALInteractionHandler ‘handlelnvoke’ Parameters

Pdrameter Description

interaction INVOKE Interaction context

body Message body

3.5.4.6.4 The parameter ‘interaction’ shall not be NULL.

3.5.4.6.5 The parameter ‘body” may be NULL.
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3.5.4.6.6 The ACK, ACK ERROR, RESPONSE and RESPONSE ERROR message body
shall be returned through the MALInvoke context.

3.5.4.6.7 If a MAL standard error occurs it shall be returned through the MALInvoke
context.

3.5.4.6.8 If anon-MAL error occurs, then a MALEXxception may be raised.

3.5.4.6.9 A MALlnteractionException may be raised.

3.5.417 Handle aPROGRESS IP

3.5.4.7.1 A method ‘handleProgress’ shall be defined in order to handle-a PROGRESS
interagtion.

3.5.4.7.2 The signature of the method ‘handleProgress’ shall be:

publifc void handleProgress(MALProgress interaction, MALMessageBody body)
thrpws MALInteractionException, MALException

3.5.4.1.3 The parameters of the method ‘handleProgress’>shall be assigned as described
table 3-94.

n

Table 3-94: MALInteractionHandler ‘handleProgress’ Parameters

Parameter Description
interagtion PROGRESS interaetion context
body Message body

3.5.4.7.4 The parameter.‘interaction’ shall not be NULL.
3.5.4.1.5 The parameter ‘body’ may be NULL.

3.5.4.7.6 The ACK, ACK ERROR, RESPONSE and RESPONSE ERROR message bady
shall Qe returned through the MALProgress context.

3.5.4.1.72 If a MAL standard error occurs it shall be returned through the MALProgress
context.

3.5.4.7.8 If anon-MAL error occurs, then a MALEXxception may be raised.

3.5.4.7.9 A MALInteractionException may be raised.
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3.5.4.8 Finalize

35481 A method ‘malFinalize’ shall be defined in order to enable a
MALInteractionHandler to be notified when a MALProvider is closed.

3.5.4.8.2 The signature of the method ‘malFinalize’ shall be:

public void malFinalize(MALProvider provider) throws MALException

3.524:873—Tte parameter of the method—TmatFmatize —statt e assigned—as descriped in
talple 3-95.

Table 3-95: MAL InteractionHandler ‘malFinalize’ Parameter
Pgrameter Description
provider Closed MALProvider

3.5.4.8.4 The method ‘malFinalize’ shall be called when-the MALProvider is closed.

3.5.4.8.5 A MALEXxception may be raised if an error.eccurs.

3.55 MALINTERACTION
3.5.5.1 Definition

3.5.5.1.1 A MALlInteraction interface shall be defined in order to represent a gengric IP
haphdling context.

3.5.5.1.2 The MALInteraction interface shall be extended by a specific interaction interface
for each IP except SEND, and PUBLISH-SUBSCRIBE:

a) SEND shallhe handled by passing a MAL Interaction;
b) PUBLISH-SUBSCRIBE shall not be handled by a MAL InteractionHandler.

3.5.52 ¥ Get the Message Header

3.5.5.2.1 A method ‘getMessageHeader’ shall be defined in order to return the header of
the message that initiated the interaction.

3.5.5.2.2 The signature of the method ‘getMessageHeader’ shall be:

public MALMessageHeader getMessageHeader()
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3.5.,5.3 Get the Operation

3.5.5.3.1 A method “‘getOperation’ shall be defined in order to return the operation called
through this interaction.

3.5.5.3.2 The signature of the method ‘getOperation’ shall be:

public MALOperation getOperation()

3.5.5.4 Get/Set a QoS Property

3.5.5.4.1 The methods ‘setQoSProperty’ and ‘getQoSProperty’ shall be defined-in"order{to
enablg getting and setting of the value of a QoS property.

3.5.5.4.2 The signatures of ‘setQoSProperty’ and ‘getQoSProperty’ shati-be:

publifc void setQoSProperty(String name, Object value)
thrpws java.lang. ll1legalArgumentException

publifc Object getQoSProperty(String name)
thrpws java.lang.lllegalArgumentException

3.5.5.4.3 The parameters of ‘setQoSProperty’ and. géetQoSProperty’ shall be assigned|as
descriped in table 3-96.

Table 3-96: MALInteractionHandler ‘get/setQoSProperty’ Parameters

Parameter Description
name Name of:thie property
value Value of the property

3.5.5.4.4 If the parameter ‘name’ is NULL, then a java.lang.lllegal ArgumentException
shall ke raised.

3.5.6 | MALSUBMIT

3.5.6.1 ZDefinition

3.5.6.1.1 A MALSubmit interface shall be defined in order to represent a SUBMIT
interaction handling context.

3.5.6.1.2 The MALSubmit interface shall inherit from the interface MALInteraction.
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3.5.6.2 Sendan ACK

3.5.6.2.1 A method *sendAcknowledgement’ shall be defined in order to send an ACK message.

3.5.6.2.2 The signature of the method *sendAcknowledgement’ shall be:

public MALMessage sendAcknowledgement()

throws MALException, MALInteractionException
NOFE Fhe SUBMIT-AGKmessage-body-is-empty-
3.9.6.2.3 The method “‘sendAcknowledgement’ shall check the interaction state as follqws:

a) if the state is INITIATED an ACK message shall be sent;
b) otherwise a MALInteractionException containing a MAL: INCORRECT_S[TATE
error shall be raised.

3.5.6.2.4 The method ‘sendAcknowledgement’ shall return as soon as the ACK message has
bepn sent.
3.9.6.2.5 The method ‘sendAcknowledgement’ shall réturn the MALMessage that hap been
sent.
3.%.6.2.6 If an error occurs, then a MALException shall be raised.
3.%.6.3 Send an ACK ERROR
3.5.6.3.1 A method ‘sendError’ shall be defined in order to send an ACK ERROR messagg.
3.5.6.3.2 The signature of/the method ‘sendError’ shall be:
public MALMessage sendError(MALStandardError error)

[throws java.langz:TllegalArgumentException,

MALException ,CMALInteractionException
3.9.6.3.3 The'parameter of the method ‘sendError’ shall be assigned as descrilped in
talple 3-97.

Table 3-97: MAL Submit ‘sendErrar’ Parameter

Parameter Description
error Error to be transmitted to the consumer
3.5.6.3.4 If the parameter ‘error’ is NULL, then an IllegalArgumentException shall be
raised.
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3.5.6.3.5 The method ‘sendError’ shall check the interaction state as follows:

a)

if the state is INITIATED an ACK ERROR message shall be sent;

b) otherwise a MALInteractionException containing a MAL::INCORRECT_STATE

error shall be raised.

3.5.6.3.6 The method ‘sendError’ shall return as soon as the ACK ERROR message has
been sent.

3.5.6.3

3.5.6.3

3.5.7

3.5.7.1

3.5.7.1
interac

3.5.7.

3.5.7.2

3.5.7.3
messa

a)
b)
3.5.7.

publi
thr

publ i
thr

.7 The method ‘sendError’ shall return the MALMessage that has been sent.

.8 If an error occurs, then a MALEXception shall be raised.

MALREQUEST
Definition

.1 A MALRequest interface shall be defined in ordento represent a REQUE
tion handling context.

1.2 The MALRequest interface shall inherit fronrthe interface MALInteraction.

Send a RESPONSE

.1  Two methods ‘sendResponse™ishall be defined in order to send a RESPON
ge:

declaring parameters for the.body elements;

declaring a parameter(forthe encoded body.

.2 The signatures-of the method *sendResponse’ shall be:

c MALMessagevsendResponse(Object. .. body)
pws MALEXeeption, MALInteractionException

c MALMessage sendResponse(MALEncodedBody encodedBody)
pws, MALException, MALInteractionException

3.5.7.

.3 The parameter of the method “sendResponse” shall be assigned as described i

table 3-98.
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Table 3-98: MALResponse ‘sendResponse’ Parameter

Parameter Description
body Message body elements to be transmitted to the consumer
encodedBody Encoded body to be transmitted to the consumer

3.5.7.2.4 The parameter ‘body” may be NULL.

3.5.7.2.5 The parameter ‘encodedBody’ may be NULL.

3.5.7.2.6  The method ‘sendResponse’ shall check the interaction state as follews:
a) if the state is INITIATED a RESPONSE message shall be sent;

b) otherwise a MALInteractionException containing a MALXINCORRECT_STATE
error shall be raised.

3.%.7.2.7 The method ‘sendResponse’ shall return as soop-as the RESPONSE message has
bepen sent.

3.5.7.2.8 The method ‘sendResponse’ shall return the MALMessage that has been sent.
3.%.7.2.9 If an error occurs, then a MALEXxception shall be raised.

3.5.7.2.10 The allowed body element types shall be:
a) MAL element types;
b) MALEncodedElement;

c) Java types defined.by a specific Java mapping extension.

3.5.7.3 Send a RESPONSE ERROR
3.5.7.3.1 Aumethod ‘sendError’ shall be defined in order to send a RESPONSE messdge.

3.%.7.3.2°The signature of the method ‘sendError’ shall be:

pubt®c MALMessage sendError(MALStandardError error)
throws java.Tang.-TTTegalTArgumentException,
MALException, MALInteractionException

3.5.7.3.3 The parameter of the method ‘sendError’ shall be assigned as described in
table 3-99.
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Table 3-99: MALResponse ‘sendError’ Parameter

Parameter Description

error

Error to be transmitted to the consumer

3.5.7.3.4 If the parameter ‘error’ is NULL, then an IllegalArgumentException shall
raised.

be

3.5.7.3

3)
b)

3.5.7.3
has be
3.5.7.3

3.5.7.3

3.5.8

3.5.8.1

3.5.8.1
interag

3.5.8.

3.5.8.2

3.5.8.7
messa

a)

.5 The method ‘sendError’ shall check the interaction state as follows:
if the state is INITIATED a RESPONSE ERROR message shall be sent;

otherwise a MALInteractionException containing a MAL::INCORREECT STA]
error shall be raised.

0.6 The method “‘sendError’ shall return as soon as the RESPONSE ERROR messg
en sent.

.7 The method ‘sendError’ shall return the MALMessage that has been sent.

.8 Ifan error occurs, then a MALEXxception shallbe raised.

MALINVOKE

Definition

tion handling context.

1.2 The MALInvoke interface shall inherit from the interface MALRequest.

Send an ACK

.1 Two meéthods ‘sendAcknowledgement’ shall be defined in order to send an A(
pe:

declaring parameters for the body elements;

ge

.1 A MALInvoke interface shall be defined in order to represent an INVOKE

b)

declaring a parameter for the encoded body.

3.5.8.2.2 The signatures of the method ‘sendAcknowledgement’ shall be:

publi
thr

publi
thr

c MALMessage sendAcknowledgement(Object... body)
ows MALException, MALInteractionException

c MALMessage sendAcknowledgement(MALEncodedBody encodedBody)
ows MALException, MALInteractionException
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3.5.8.2.3 The parameter of the method ‘sendAcknowledgement’ shall be assigned as
described in table 3-100.

Table 3-100: MALInvoke ‘sendAcknowledgement’ Parameters

Parameter Description
body Message body elements to be transmitted to the consumer
enpodedBody Encoded body to be transmitted to the consumer

3.5.8.2.4 The method ‘sendAcknowledgement’ shall check the interaction state ‘as foljows:
a) if the state is INITIATED an ACK message shall be sent;

b) otherwise a MALInteractionException containing a MALZINCORRECT_S[TATE
error shall be raised.

3.5.8.2.5 The method ‘sendAcknowledgement’ shall returfitas soon as the ACK mpssage
has been sent.

3.5.8.2.6 The method ‘sendAcknowledgement’ shall'return the MALMessage that has been
sent.

3.%.8.2.7 If an error occurs, then a MALEXxeeption shall be raised.

3.5.8.2.8 The allowed body element-types shall be:
a) MAL element types;
b) MALEncodedElement;

c) Java types defined:by a specific Java mapping extension.

3.5.8.3 Send aRESPONSE

3.5.8.3.1 .The method ‘sendResponse’ inherited from MALRequest shall chegk the
inferaction state as follows:

a) if the state is ACKNOWLEDGED a RESPONSE message shall be sent;

b) otherwise a MALInteractionException containing a MAL::INCORRECT_STATE
error shall be raised.

3.5.8.3.2 If an error occurs, then a MALEXxception shall be raised.
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3.5.84 Send an ACK or a RESPONSE ERROR

3.5.8.4.1 The method ‘sendError’ inherited from MALRequest shall check the interaction
state as follows:

a) if the state is INITIATED an ACK ERROR message shall be sent;
b) otherwise, if the state is ACKNOWLEDGED, a RESPONSE ERROR message shall
be sent;
c)| otherwise a MALInteractionException containing a MAL::INCORRECT_STATE
error shall be raised.
3.5.8.4.2 If an error occurs, then a MALException shall be raised.
3.5.9 | MALPROGRESS
3.5.9.1 Definition
3.59.1.1 A MALProgress interface shall be defined in order to represent a PROGRE[SS
intera¢tion handling context.
3.5.9.1.2 The MALProgress interface shall inherit ftam the MALInvoke interface.
3.5.9.2 SendanACK
3.5.9.2.1 The method ‘sendAcknowledgément’ inherited from MALInvoke shall check the
interagtion state as follows:
a) | if the state is INITIATEDyan ACK message shall be sent;
b)[ otherwise a MALdnteractionException containing a MAL::INCORRECT _STATE
error shall be raised.
3.5.9.2.2 If an erforoccurs, then a MALEXxception shall be raised.
3.5.9.3 Sénd an UPDATE
3.5.9.3: 1 —Two methods—senmdUpdate™—stratt—be—defimed—mmorder to—send—am OPDATE
message:
a) declaring parameters for the body elements;
b) declaring a parameter for the encoded body.
3.5.9.3.2 The signatures of the method ‘sendUpdate’ shall be:
public MALMessage sendUpdate(Object... body)
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throws MALException, MALInteractionException

public MALMessage sendUpdate(MALEncodedBody encodedBody)
throws MALException, MALInteractionException

3.5.9.3.3 The parameter of the method ‘sendUpdate’ shall be assigned as described in

table 3-101.

Table 3-101: MALProgress ‘sendUpdate’ Parameter
Pdrameter Description
body Message body elements to be transmitted to the consumer.
enpodedBody Encoded body to be transmitted to the consumer

3.9.9.3.4 The parameter ‘body’” may be NULL.
3.9.9.3.5 The parameter ‘encodedBody’ may be NULL.

3.9.9.3.6 The method ‘sendUpdate’ shall check the interaction state as follows:

a) if the state is either ACKNOWLEDGED orPROGRESSING an UPDATE mgssage
shall be sent;

b) otherwise a MALInteractionException containing a MAL::INCORRECT_S[TATE
error shall be raised.

3.9.9.3.7 The method ‘sendUpdate*shall return as soon as the UPDATE message has been
sent.

3.5.9.3.8 The method ‘sendUpdate’ shall return the MALMessage that has been sent.
3.%.9.3.9 If an erroroecurs, then a MALEXxception shall be raised.

3.5.9.3.10 Theallowed body element types shall be:
a) MAL element types;
b)« MALEncodedElement;

N i PPOWPNE NPT Aafimad by o o M 1oy
L) Javd LlypTo UTTITITU Uy d opJTulliv Java

3.59.4 Send a RESPONSE

3.5.9.41 The method °‘sendResponse’ inherited from MALRequest shall check the
interaction state as follows:
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a) if the state is either ACKNOWLEDGED or PROGRESSING a RESPONSE message
shall be sent;

b) otherwise a MALInteractionException containing a MAL::INCORRECT_STATE
error shall be raised.

3.5.9.4.2 If an error occurs, then a MALEXxception shall be raised.

3.5.9.5—Sermdtamr ACKora RESPONSE ERROR

3.5.9.5.1 The method ‘sendError’ inherited from MALRequest shall check the interaction
state as follows:

a) | if the state is INITIATED an ACK ERROR message shall be sent;

b)| if the state is either ACKNOWLEDGED or PROGRESSING a’RESPONSE ERROR
message shall be sent;

c)| otherwise a MALInteractionException containing a MAL::INCORRECT_STATE
error shall be raised.

3.5.9.5.2 If an error occurs, then a MALEXxception shall be raised.

3.59.6 Send an UPDATE ERROR

3.5.9.6.1 A method ‘sendUpdateError’. shall be defined in order to send an UPDATE
ERRQR message.

3.5.9.6.2 The signature of the method ‘sendUpdateError’ shall be:

public MALMessage sendUpdateError(MALStandardError error)
thrpws java.lang.llkegalArgumentException,
MALlInteractionException, MALException

3.5.9.6.3 The parameter of the method ‘sendUpdateError’ shall be assigned as described|in
table 3-102.
Table 3-102: MALProgress ‘sendUpdateError’ Parameter
Parameter Description
error Error to be transmitted to the consumer

3.5.9.6.4 If the parameter ‘error’ is NULL, then an IllegalArgumentException shall be
raised.

3.5.9.6.5 The method ‘sendUpdateError’ shall check the interaction state as follows:
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a) if the state is either ACKNOWLEDGED or PROGRESSING an UPDATE ERROR
message shall be sent;

b) otherwise a MALInteractionException containing a MAL::INCORRECT_STATE
error shall be raised.

3.5.9.6.6 The method ‘sendUpdateError’ shall return as soon as the UPDATE ERROR
message has been sent.

3.9.9.6.7  The method "sendUpdateError’ shall return the MALMessage that has begnjsent.

3.5.9.6.8 If an error occurs, then a MALEXxception shall be raised.

3.5.10 MALPUBLISHER
3.%.10.1 Definition

A IMALPublisher interface shall be defined in order to enable a provider to publish updates
ang errors to registered consumers.

>

3.5.10.2 Publish Updates
3.5.10.2.1 A method “publish’ shall be defined in order to publish a list of updates.

3.%.10.2.2 The signature of the method *publish’ shall be:

c

blic MALMessage publish(

UpdateHeaderList updateHeaderList,

java.util.List.. updateltists)

hrows java.lang.lllegalArgumentException, MALInteractionException,
MALException

p

3.%.10.2.3 The parameters of the method ‘publish’ shall be assigned as descrilbed in

tabple 3-103.
Table 3-103: MALPublisher ‘publish’ Parameters
Pgrameter Description
updateHeaderL.ist Published UpdateHeaders
updateL.ists Lists of updates to be published

3.5.10.2.4 If the parameter ‘updateHeaderList” is NULL, then an Illegal ArgumentException
shall be raised.

3.5.10.2.5 The source URI of every UpdateHeader shall be set by the MAL layer.
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3.5.10.2.6 The method ‘publish’ shall return as soon as the PUBLISH message has been
sent.

3.5.10.2.7 The method “publish’ shall return the MALMessage that has been sent.

3.5.10.2.8 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.5.10.2.9 A MALEXxception shall be thrown if a non-MAL error occurs during the initiation
messape sending.

3.5.10,2.101f the MALPublisher is closed, then a MALException shall be raised.

3.5.1012.11 The allowed update list types shall be:
a)| a MAL element list;
b)| a ListcMALEnNncodedElement> containing the encoded updates;

c)| a List defined by a specific Java mapping extension.

3.5.10,3 Register

3.5.10{3.1 A method ‘register’ shall be defined in order to enable a provider |to
synchronously register to its broker.

3.5.10,3.2 The signature of the method ‘register’ shall be:

public void register(EntityKeyhist entityKeylList,
MALPublishlnteractionListener listener)
thrpws java.lang.lllegalArgumentException, MALInteractionException,

MALException
3.5.1013.3 The parameters~of the method ‘register’ shall be assigned as described |in
table 3-104.
Table 3-104: MALPublisher ‘register’ Parameters
Parameter Description
entityKeyL.ist Keys of the entities that are to be published
listener Listener in charge of receiving the messages PUBLISH ERROR

3.5.10.3.4 If either of the parameters ‘entityKeyList’ or ‘listener’ is NULL, then an
Illegal ArgumentException shall be raised.

3.5.10.3.5 The method ‘register’ shall return as soon as the PUBLISH REGISTER ACK
message has been received.
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3.5.10.3.6 A MALEXxception shall be thrown if a non-MAL error occurs during the initiation
message sending.

3.5.10.3.7 A MALlInteractionException shall be thrown if a PUBLISH REGISTER ERROR
occurs.

3.5.10.3.8 The PUBLISH REGISTER ERROR message body shall be passed as the
parameter ‘standardError’ of the MAL InteractionException constructor.

3.5.10.3.9 If a MAL error occurs then a MAL InteractionException shall be thrown.

3.%.10.3.10The method ‘errorReceived’ provided by the parameter ‘listener’ shall be called if
a FUBLISH ERROR occurs.

3.5.10.3.11 The call to ‘errorReceived’ shall have the following parameters:
a) the PUBLISH ERROR message header passed as the parameéter “header’;
b) the PUBLISH ERROR message body passed as the patameter “error’.

3.%.10.3.12 If a call to ‘register’ is initiated while the publisher is already registered but with
a (lifferent parameter ‘listener’, then only the second:registered ‘listener’ shall receiyve the
PUBLISH ERROR messages.

3.5.10.3.13 If the MALPublisher is closed, then'a MALEXxception shall be raised.

3.5.10.3.14 If anon MAL error occurs then, a MALEXxception shall be thrown.

3.5.10.4 Deregister

3.5.10.4.1 A method ‘deregister’ shall be defined in order to enable a provigler to
synchronously deregister, from its broker.

3.5.10.4.2 The sigmature of the method “deregister’ shall be:

public void>deregister() throws MALInteractionException, MALException

3.%.10,4:3- The method ‘deregister’ shall return as soon as the PUBLISH DEREGISTER
ACK message has been received.

3.5.10.4.4 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.5.10.4.5 A MALEXxception shall be thrown if a non-MAL error occurs during the initiation
message sending.
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3.5.10.5 Asynchronous Register

3.5.10.5.1 A method ‘asyncRegister’ shall be defined in order to enable a provider to
asynchronously register to its broker.

3.5.10.5.2 The signature of the method ‘asyncRegister’ shall be:

public MALMessage asyncRegister(EntityKeyList entityKeylList,
MALPublishlnteractionListener listener)
thr J ng ega LHne cepti

;Léxcépfioh 7

M
3.5.10/5.3 The parameters of the method ‘asyncRegister’ shall be assigned as described|in
table 3-105.
Table 3-105: MALPublisher ‘asyncRegister’ Parameters

Parameter Description

entityKeyL.ist Keys of the entities that are to be published

listenqr Listener in charge of recéiving the messages PUBLISH
REGISTER ACK, PUBLISH REGISTER ERROR gnd
PUBLISH ERROR

3.5.10/5.4 If either of the parameters ‘entityKeyList’” or ‘listener’ is NULL, then [an
IllegallArgumentException shall be raised,

3.5.10/5.5 The method ‘asyncRegister} shall return as soon as the PUBLISH REGISTER
messape has been sent.

3.5.10{5.6 The method ‘asyncRegister’ shall return the MALMessage that has been sent.

3.5.10{5.7 A MALInteractionException shall be thrown if a MAL standard error occyirs
during the initiation4anessage sending.

3.5.10/5.8 A MALException shall be thrown if a non-MAL error occurs during the initiation
messape sending.

3.5.10,5°9 The method ‘publishAckReceived’ provided by the parameter ‘listener’ shall [be
called as soon as the PUBLISH REGISTER ACK message has been delivered.

3.5.10.5.10 The call to “acknowledgementReceived’ shall assign the PUBLISH REGISTER
ACK message header to the parameter ‘header’.

3.5.10.5.11 The method ‘errorReceived’ provided by the parameter ‘listener’ shall be called
if a PUBLISH REGISTER ERROR or a PUBLISH ERROR occurs.
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3.5.10.5.12 The call to ‘errorReceived’ shall have the following parameters:
a) the ERROR message header passed as the parameter ‘header’;

b) the ERROR message body passed as the parameter “error’.

3.5.10.5.13 If a call to ‘register’ is initiated while the publisher is already registered but with
a different parameter ‘listener’ then only the second registered ‘listener’ shall receive the
PUBLISH ERROR messages.

3.5.10.5.14 If the MALPublisher is closed, then a MALException shall be raised.

3.5.10.6 Asynchronous Deregister

3.5.10.6.1 A method *‘asyncDeregister’ shall be defined in order te.enable a provider to
asynchronously deregister from its broker.

3.5.10.6.2 The signature of the method ‘asyncDeregister’ shatl be:

public MALMessage asyncDeregister(

MALPublishinteractionListener listener)

[throws java.lang.lllegalArgumentExceptionj; *MALInteractionException,
MALException

3.%.10.6.3 The parameter of the method “asyncDeregister’ shall be assigned as descriped in

tabple 3-106.
Table 3-106: MALPublisher ‘asyncDeregister’ Parameter
Pdrameter Description
listener Listener in charge of receiving the messages PUBLISH
DEREGISTER ACK

3.5.10.6.4 If the-parameter ‘listener’ is NULL, then an IllegalArgumentException shall be
raised.

3.5.10:65 The method ‘asyncDeregister’ shall return as soon as the PUBLISH
DEREGISTER message has been sent.

3.5.10.6.6 The method “asyncDeregister’ shall return the MALMessage that has been sent.

3.5.10.6.7 A MALlInteractionException shall be thrown if a MAL standard error occurs
during the initiation message sending.

3.5.10.6.8 A MALException shall be thrown if a non-MAL error occurs during the initiation
message sending.
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3.5.10.6.9 The method ‘acknowledgementReceived’ provided by the parameter ‘listener’
shall be called as soon as the PUBLISH DEREGISTER ACK message has been delivered.

3.5.10.6.10 The call to ‘acknowledgementReceived’ shall assign the PUBLISH
DEREGISTER ACK message header to the parameter ‘header’.

3.5.10.6.11 If the MALPublisher is closed, then a MALException shall be raised.

3.5.10l7 Get the MALProvider

3.5.10,7.1 A getter method ‘getProvider’ shall be defined in order to réturn the
MALPRrovider that created this MALPublisher.

3.5.1017.2 The signature of the method ‘getProvider’ shall be:

publijc MALProvider getProvider()

3.5.10(8 Close

3.5.1018.1 A method “close’ shall be defined in order to‘elease the resources owned by this
MALPRublisher.

3.5.108.2 The signature of the method ‘close’ shall be:

public void close() throws MALException
3.5.1018.3 A closed MALPublisher may:still be registered.
3.5.10/8.4 A closed MALPublisher shall not deliver any asynchronous messages any maofe,
i.e., PUBLISH ERROR, PUBLISH REGISTER ACK and PUBLISH DEREGISTER ACK
3.5.11] MALPUBLISHINTERACTIONLISTENER

3.5.111 Definition

A MALPublishinteractionListener interface shall be defined in order to allow the reception
of the |publish interaction results.

3.5.11.2 Receive a PUBLISH REGISTER ACK

3.5.11.2.1 A method ‘publishRegisterAckReceived’ shall be defined in order to receive the
PUBLISH REGISTER ACK message defined by the IP PUBLISH-SUBSCRIBE.

3.5.11.2.2 The signature of the method ‘publishRegisterAckReceived’ shall be:

public void publishRegisterAckReceived(MALMessageHeader header,
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Map qosProperties) throws MALException;

3.5.11.2.3 The parameters of the method ‘publishRegisterAckReceived’ shall be assigned as
described in table 3-107.

Table 3-107: MALPublishinteractionListener ‘publishRegisterAckReceived’

Parameters
Pdrameter Description
hepder Header of the message
gosProperties QoS properties of the message
3.%.11.2.4 The parameter “header’ shall not be NULL.

3.8

3.8

3.8

3.9
RE

3.8

pu

3.3
a

w

11.2.5 The parameter ‘qosProperties’ may be NULL.

.11.2.6 If an error occurs, then a MALEXxception may beraised.

.11.3 Receive a PUBLISH REGISTER ERROR

11.3.1 A method ‘errorReceived’ shall bexdefined in order to receive the PUR
FGISTER ERROR message defined by the P PUBLISH-SUBSCRIBE.

.11.3.2 The signature of the method ‘errorReceived’ shall be:

pblic void publishRegisterkErrorReceived(MALMessageHeader header,
MALErrorBody body, Map «qosProperties) throws MALException;

.11.3.3 The parameterS of the method ‘publishRegisterErrorReceived’ shall be as
described in table 3<108.

Table 3-108; -MALPublishinteractionListener ‘publishRegisterErrorReceived’

BLISH

signed

Parameters
Pdrameter Description
he dCI HCQdCI Uf thb‘ Icooayc
body Body of the message
qosProperties QoS properties of the message

3.5.11.3.4 The parameters ‘header’ and ‘body’ shall not be NULL.

3.5.11.3.5 The parameter ‘qosProperties’ may be NULL.
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3.5.11.3.6 If an error occurs, then a MALEXxception may be raised.

3.5.11.4 Receive a PUBLISH ERROR

3.5.11.4.1 A method ‘publishErrorReceived’ shall be defined in order to receive the
PUBLISH ERROR message defined by the IP PUBLISH-SUBSCRIBE.

3.5.11.4.2 The signature of the method ‘publishErrorReceived’ shall be:

public void publishErrorReceived(MALMessageHeader header,
MALErrorBody body, Map gosProperties) throws MALException;

3.5.11{4.3 The parameters of the method ‘publishErrorReceived’ shall be, "assigned |as
descriped in table 3-109.

Table 3-109: MALPublishinteractionListener ‘publishErrorReceived’ Parameters

Parameter Description

heade Header of the message

body Body of the message
qosProperties QoS properties of the message

3.5.11{4.4 The parameters ‘header’ and ‘body’ shall not be NULL.
3.5.1114.5 The parameter ‘qosProperties* may be NULL.

3.5.11{4.6 If an error occurs, then-a*MALEXxception may be raised.

3.5.1145 Receive a PUBLISH DEREGISTER ACK

3.5.115.1 A methad, *publishDeregisterAckReceived’ shall be defined in order to recefve
the PUBLISH DEREGISTER ACK message defined by the IP PUBLISH-SUBSCRIBE.

3.5.1115.2, The signature of the method ‘publishDeregisterAckReceived’ shall be:

publiic void publishDeregisterAckReceived(MALMessageHeader header
Map qosProperties) throws MALException;

3.5.11.5.3 The parameters of the method ‘publishDeregisterAckReceived’ shall be assigned
as described in table 3-110.
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Table 3-110: MALPublishinteractionListener ‘publishDeregisterAckReceived’

Parameters
Parameter Description
header Header of the message
gosProperties QoS properties of the message

31-1154 Thc pcu aIIICtCI ‘hcadm 2 oha” IIUt bc I\IULL.
3.5.11.5.5 The parameter ‘qosProperties’ may be NULL.

3.%.11.5.6 If an error occurs, then a MALEXxception may be raised.

3.%.12 MALPROVIDERSET
3.5.12.1 Definition

A MALProviderSet class shall be defined in order to:

a) manage a list of MALProvider providing ‘the same service through different
protocols;

b) create instances of MALPublisherSet,¢egister their references and update them when
a MALProvider is either added or removed.

3.%.12.2 Creation

3.9.12.2.1 A MALProviderSet public constructor shall be defined.

3.5.12.2.2 The MALPtoviderSet constructor signature shall be:

public MALProviderSet(MALService service)
[throws java>bang.ll1legalArgumentException

3.%5.12.2.3<The MALProviderSet constructor parameter shall be assigned as described in

tabple 3-111.
Table 3-111: MALProviderSet Constructor Parameter
Parameter Description
service The service to be provided by the MALProviders added in this
MALProviderSet
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3.5.12.2.4 If the parameter ‘service’ is NULL, then an IllegalArgumentException shall be
raised.
3.5.12.3 Create a MALPublisherSet

3.5.12.3.1 A method ‘createPublisherSet” shall be defined in order to create a
MALPublisherSet and register its reference.

3.5.1213.2 The signature of the method ‘createPublisherSet” shall be:

publijc MALPublisherSet createPublisherSet(
MALPubSubOperation op,
IdentifierList domain,
Identifier networkZone,
SesgionType sessionType,
Ideptifier sessionName,
QoSlLevel remotePublisherQos,
Map| remotePublisherQosProps,
Ulnteger remotePublisherPriority)
thrpws java.lang.lllegalArgumentException, MALException

3.5.12{3.3 The parameters of the method ‘createPublisherSet’ shall be assigned as descried
in table 3-112.

Table 3-112: MALProviderSet ‘createPublisherSet’ Parameters

Parameter Description

op PUBLISH-SUBSCRIBE operation
domaip Demain of the PUBLISH messages
netwofkZone Network zone of the PUBLISH messages
sessionType Session type of the PUBLISH messages
sessionName Session name of the PUBLISH messages
remot¢PublisherQes QoS level of the PUBLISH messages
remotePublisherQosProps QoS properties of the PUBLISH messages
remot¢RublisherPriority Priority of the PUBLISH messages

3.5.12.3.4 If any of the parameters ‘op’, ‘domain’, ‘networkZone’, ‘sessionType’, or
‘sessionName’ is NULL, then an Illegal ArgumentException shall be raised.

3.5.12.3.5 If the broker is remote and any of the parameters ‘remotePublisherQos’,
‘remotePublisherQosProps’,  or  ‘remotePublisherPriority” is NULL, then an
Illegal ArgumentException shall be raised.
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3.5.12.3.6 The parameters ‘remotePublisherQos’, ‘remotePublisherQosProps’,
‘remotePublisherPriority” shall be ignored if the broker is local.

and

3.5.12.3.7 The reference of the returned MALPublisherSet shall be registered in this
MALProviderSet.

3.5.12.4 Add a provider

3.
M

3.

pu

3.5
tak

.12.4.1 A method ‘addProvider’ shall be defined in order to add a MALProvider
LProviderSet.

12.4.2 The signature of the method *addProvider’ shall be:

lic void addProvider(MALProvider provider)
hrows java.lang.lllegalArgumentException, MALExceptiaon

.12.4.3 The parameter of the method ‘addProvider’ shall be assigned as descri
le 3-113.

Table 3-113: MALProviderSet ‘addProvider’ Parameter

to this

bed in

P4

rameter Description

pr

pvider MAVLProvider to be added

3.5
rai

3.8
M

3.3
ca
3.4

3.8

sed.

12.4.5 If the added MAL:Provider provides a MALService which is not the same
AL Service of this MALProviderSet, then a MALEXxception shall be raised.

.12.4.6 For every-registered MALPublisherSet, one MALPublisher shall be crea
ling the method “ereatePublisher’ provided by the MALPublisherSet.
.12.5 Remove a provider

A25.1 A method ‘removeProvider’ shall be defined in order to remove a MALPT

.12.4.4 If the parameter ‘provider™is NULL, then an IllegalArgumentException shall be

as the

led by

ovider

fromrthis vtALEProviderSet

3.5.12.5.2 The signature of the method ‘removeProvider’ shall be:

pu

blic boolean removeProvider(MALProvider provider)

throws java.lang.lllegalArgumentException

3.5.12.5.3 The parameter of the method ‘removeProvider’ shall be assigned as described in
table 3-114.
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Table 3-114: MALProviderSet ‘removeProvider’ Parameter

Parameter Description

provider MALProvider to be removed

3.5.12.5.4 If the parameter ‘provider’ is NULL, then an Illegal ArgumentException shall be
raised.

3.5.12/5.5 If this MALProviderSet contains the specified provider, then the method
‘remoyeProvider’ shall return TRUE; otherwise it shall return FALSE.

3.5.12/5.6 For every registered MALPublisherSet, the MALPublisher created-through the
removied MALProvider shall be deleted by calling the method “deletePublisher? provided oy
the MALPublisherSet.

3.5.13] MALPUBLISHERSET
3.5.13[1 Definition

A MALPublisherSet class shall be defined in order to manage a set of MALPublishers that
publish updates:

a) | through the same PUBLISH-SUBSCRIBE’operation;
b)| in the same domain, network zone and-session;

c) | with the same QoS level and prigrity.

3.5.13[2 Creation
3.5.1312.1 A MALPublisherSet constructor shall be defined.

3.5.1312.2 The MALPuUblisherSet constructor signature shall be:

MALPuplisherSet(
MALProviderSet providerSet,
MALPubSubOperation op,
IdenkiFfierList domain,
ldentifier networkZ7one
SessionType sessionType,
Identifier sessionName,
QoSLevel remotePublisherQos,
Map remotePublisherQosProps,
Ulnteger remotePublisherPriority)
throws java.lang.lllegalArgumentException, MALException

3.5.13.2.3 The MALPublisherSet constructor parameters shall be assigned as described in
table 3-115.
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Table 3-115: MALPublisherSet Constructor Parameters

Parameter Description

providerSet MALProviderSet that owns this MALPublisherSet
op PUBLISH-SUBSCRIBE operation

domain Domain of the PUBLISH messages

nebworkZone Network zane of the PLIBL ISH messages
segsionType Session type of the PUBLISH messages
segsionName Session name of the PUBLISH messages
rerlnotePuinsherQos QoS level of the PUBLISH messages
rerlnotePuinsherQosProps QoS properties of the PUBLISH messages
retlnotePuinsherPriority Priority of the PUBLISH messages

3.5.13.2.4 If any of the parameters “providerSet’, ‘domain’)) “networkZone’, ‘session[l'ype’,
or[‘sessionName’ is NULL, then an IllegalArgumentException shall be raised.

3.%.13.2.5 The parameters ‘remotePublisherQos’, ‘remotePublisherQosProps’| and
‘rgmotePublisherPriority” may be NULL.
3.5.13.3 Create a MALPublisher

3.5.13.3.1 A method ‘createPublisher’ shall be defined in order to create a MALPublisher
anf add it to this MALPublisherSet:

>

3.5.13.3.2 The signature pf\the method ‘createPublisher’ shall be:

volid createPublisher(MALProvider provider)
hrows java.langZlllegalArgumentException, MALException

3.5.13.3.3 Theparameter of the method ‘createPublisher’ shall be assigned as descriped in

talple 3-116:

Table 3-116: MALPublisherSet ‘createPublisher’ Parameter
Parameter Description
provider MAVLProvider to be used in order to create the MALPublisher

3.5.13.3.4 If the parameter “‘provider’ is NULL, then an Illegal ArgumentException shall be
raised.

3.5.13.3.5 If a MALEXxception occurs, then it shall be raised again.

CCSDS 523.1-M-1 Page 3-129 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.5.13.4 Delete a MALPublisher

3.5.13.4.1 A method ‘deletePublisher’ shall be defined in order to close a MALPublisher
and remove it from this MALPublisherSet.

3.5.13.4.2 The signature of the method ‘deletePublisher’ shall be:

void deletePublisher(MALProvider provider)
throws java.lang.lllegalArgumentException, MALException

3.5.1314.3 The parameter of the method *deletePublisher’ shall be assigned as descrihed
table 3-117.

n

Table 3-117: MALPublisherSet ‘deletePublisher’ Parametéer

Parameter Description

provider MALProvider that owns the MALPublisher to-remove

3.5.1314.4 If the parameter ‘provider’ is NULL, then an IllegalArgumentException shall [be
raised

3.5.134.5 If no MALPublisher has been created with the specified MALProvider, then the
method ‘deletePublisher’ shall return void; i.e., neeMALEXxception shall be raised.

3.5.134.6 If a MALPublisher has been created with the specified MALProvider, then the
MALPRublisher shall be closed and removed from this MALPublisherSet.

3.5.1314.7 If a MALEXxception occurs, then it shall be raised again.

3.5.135 Publish Updates

3.5.13|5.1 A method “publish’ shall be defined in order to publish updates through all the
MALPRublishers ofthis MALPublisherSet.

3.5.13|5.2 Thesignature of the method “publish’ shall be:

public MALMessage publish(UpdateHeaderList updateHeaderList,
Java_util . list. updatel ists)
throws java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.5.13.5.3 The parameters of the method ‘publish’ shall be assigned as described in
table 3-118.
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Table 3-118: MALPublisherSet ‘publish’ Parameters

Parameter Description
updateHeaderL.ist Published UpdateHeaders
updateL.ists Lists of updates to be published

3.5.13.5.4 Each MALPublisher shall be sequentially invoked through the method “publish’.

3.5.13.5.5 If a MALException or MALInteractionException occurs, then it, shall be
mediately raised again by this method.

3.5.13.6 Register

3.5.13.6.1 A method ‘register’ shall be defined in order to synchroneusly register throligh all
th¢ MALPublishers of this MALPublisherSet.

3.5.13.6.2 The signature of the method ‘register’ shall be:

public void register(EntityKeyList entityKeys,

ALPublishlnteractionListener listener)

hrows java.lang.lllegalArgumentExceptien, MALInteractionException,
MALException

3.5.13.6.3 The parameters of the method: “register’ shall be assigned as descrilbed in

talyle 3-1109.
Table 3-119; MALPublisherSet ‘register’ Parameters
Pdrameter Description
enfityKeyList Keys of the entities that are to be published
listener Listener in charge of receiving the messages PUBLISH ERROR

3.9.13.6.4.<Each MALPublisher shall be sequentially invoked through the method ‘regigter’.

3.9.13:6:5 If a MALException or MALInteractionException occurs, then it shpall be
i mpdiatply raised again hy this method

3.5.13.7 Deregister

3.5.13.7.1 A method ‘deregister’ shall be defined in order to synchronously deregister
through all the MALPublishers of this MALPublisherSet.

3.5.13.7.2 The signature of the method ‘deregister’ shall be:
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public void deregister() throws MALInteractionException, MALException

3.5.13.7.3 Each MALPublisher shall be sequentially invoked through the method
‘deregister’.

3.5.13.7.4 If a MALException or MALInteractionException occurs, then it shall be
immediately raised again by this method.

3.5.13f8Asymnchronous Register

3.5.138.1 A method ‘asyncRegister’ shall be defined in order to asynchronously,register
through all the MALPublishers of this MALPublisherSet.

3.5.138.2 The signature of the method ‘asyncRegister’ shall be:

public MALMessage asyncRegister(EntityKeyList entityKeys,
MALPublishlnteractionListener listener)
thrpws java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.5.138.3 The parameters of the method ‘asyncRegister’ :shall be assigned as described|in
table 3-120.
Table 3-120: MALPublisherSet “asyncRegister’ Parameters

Parameter Description

entityKeyList Keys of the entities that are to be published

listenqr Listener in charge of receiving the messages PUBLI$H
REGISTER ACK, PUBLISH REGISTER ERROR gnd
PUBLISH ERROR

3.5.138.4 Each MALPublisher shall be sequentially invoked through the method
‘asyndRegister’.

3.5.1318.5 If “a/MALException or MALInteractionException occurs, then it shall |be
immediately’raised again by this method.

3.5.13.9 Asynchronous Deregister

3.5.13.9.1 A method ‘asyncDeregister’ shall be defined in order to asynchronously
deregister through all the MALPublishers of this MALPublisherSet.
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3.5.13.9.2 The signature of the method ‘asyncDeregister’ shall be:

public MALMessage asyncDeregister(
MALPublishlnteractionListener listener)
throws java.lang.lllegalArgumentException, MALInteractionException,
MALException

3.5.13.9.3 The parameter of the method ‘asyncDeregister’ shall be assigned as described in

table 3-121.
Table 3-121: MALPublisherSet *asyncDeregister’ Parameter
Pdrameter Description
listener Listener in charge of receiving the messages PUBLISH
DEREGISTER ACK

3.5.13.9.4 Each MALPublisher shall be sequentially inveked through the method
agyncDeregister’.

3.5.13.9.5 If a MALException or MALInteractionException occurs, then it shpll be
immediately raised again by this method.
3..13.10 Close

3.5.13.10.1 A method ‘close’ shall be-defined in order to close all the MALPublishers jof this
MALPublisherSet.

3.%.13.10.2 The signature of the.method “close’ shall be:

public void close() throws MALException
3.%.13.10.3 Each MALPublisher shall be sequentially invoked through the method “clogse’.

3.5.13.10.4 If @-MALEXxception occurs, then it shall be immediately raised again hy this
meéthod.
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3.6 BROKER PACKAGE
3.6.1 OVERVIEW

This part of the API is dedicated to the MAL clients handling PUBLISH-SUBSCRIBE
interactions as brokers. The broker state diagrams are specified in reference [1].

The classes and interfaces belong to the Java package:

org.c sds._moims.mo.mal . DroKer

3.6.2 | MALBROKERMANAGER
3.6.2.1 Definition

3.6.2.1.1 A MALBrokerManager interface shall be defined in order,to encapsulate the
resources used to enable MAL brokers to handle PUBLISH-SUBSCRIBE interactions.

3.6.2.1.2 A MALBrokerManager shall be a MALBroker factory.

3.6.2.2 MALBrokerManager Creation

3.6.2.2.1 A MALBrokerManager shall bhe~" created by calling the method
‘creat¢BrokerManager’ provided by MALContext.

3.6.2.2.2 Several MALBrokerManager instances should be created in order to separate the
resources used by some brokers.

3.6.2.3 Create a MALBroker

3.6.2.3.1 Two methods>“createBroker’ shall be defined in order to create a shared MAL
level Rroker:

a)| using no parameter;

b)| usingsa®MALBrokerHandler parameter.

3.6.2.3.20 The signatures of the method ‘createBroker’ shall be:

public MALBroker createBroker() throws MALException

public MALBroker createBroker(MALBrokerHandler handler)
throws java.lang.lllegalArgumentException, MALException

3.6.2.3.3 The parameter of the method ‘createBroker’ shall be assigned as described in
table 3-122.
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Table 3-122: MALBrokerManager ‘createBroker’ Parameter

ISO 20210:2015(E)

Parameter Description
handler Broker interaction handler
3.6.2.3.4 If the parameter ‘handler’ is NULL, then an Illegal ArgumentException shall be

raised.

3.6.2.3.5 The method ‘createBroker’ shall not return the value NULL.

3.6.2.3.6 If an error occurs, then a MALEXxception shall be raised.

3.6.2.3.7 If the MALBrokerManager is closed, then a MALException shallbe raised.

3.6.2.4 Create a MALBrokerBinding

3.4
M

AL level broker to a particular transport:
a) using a private MALENdpoint;
b) using a shared MALEnNdpoint.

3.6.2.4.2 The signatures of the method “createBrokerBinding’ shall be:

pu

pu

blic MALBrokerBinding createBrokerBinding(

MALBroker optionalMALBroker,

String localName,

String protocol,

Blob authenticationld,

QoSLevel[] expectedQos,

Ulnteger priorityLevelNumber,

Map qosProperties)

[throws java.langlllegalArgumentException, MALException

blic MALBrekerBinding createBrokerBinding(
MALBroker optionalMALBroker,
MALErdpoint endpoint,

Bdob” authenticationlid,

QoSLevel[] expectedQos,

Ulnteger priorityLevelNumber,

Map qosProperties)

2.4.1 Two methods ‘createBrokerBinding’ shall be defined in order to bind a phared

throws java.lang.lllegalArgumentException, MALException

3.6.2.4.3 The parameters of the method ‘createBrokerBinding’ shall be assigned as described

in

table 3-123.
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Table 3-123: MALBrokerBinding ‘createBrokerBinding’ Parameters

Parameter Description

optionalMALBroker MAL level broker to be bound

localName Name of the private MALEnNdpoint to be created and used by
the broker binding

protocol Name of the protocol used to bind the broker

endpojnt Shared MALEnNdpoint to be used by the broker

authenticationld Authentication identifier that should be used by the hroker

expec]eons QoS levels the broker assumes it can rely on

prioritlyLeveINumber Number of priorities the broker uses

qosPrJ)perties Default QoS properties used by the brokerito send messages

3.6.2.4.4 If the parameter ‘optionalMALBroker’ is NULL, then a transport level broker
shall e created.

3.6.2.4.5 The parameter ‘localName’ may be NULL.

3.6.2.4.6 If the parameter ‘localName’ is not NULL, then its value shall be unique for the
MALContext instance and the protocol specified.by the parameter ‘protocol’.

3.6.2.4.7 The parameter ‘authenticationld™shall only give a hint: some transports may not
use this authentication identifier and assign another authentication identifier to the broker.

3.6.2.4.8 The parameter ‘qosProperties’ may be NULL.

3.6.249 |If any of the' parameters ‘protocol’, ‘endpoint’, ‘authenticationld’, |or
‘expegtedQos’ is NULL,then an Illegal ArgumentException shall be raised.

3.6.2.4.10 If the MALBrokerManager is closed, then a MALEXxception shall be raised.

3.6.2.4.11 If the‘broker binding local name is not NULL and if the broker process starts
again pfter asstop and creates the MALBrokerBinding with the same local name (directly|or
through a‘shared MALEnNdpoint) then the MALBrokerBinding shall recover the same URI|as
beforeLthe stop

3.6.2.5 Close

3.6.25.1 A method “close’ shall be defined in order to release the resources owned by this
MAVLBrokerManager.
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3.6.2.5.2 The signature of the method “close’ shall be:

public void close() throws MALException

3.6.25.3 The method ‘close’ shall close all the MALBrokerBindings owned by this
MALBrokerManager.

3.6.25.4 The method ‘close’ shall return after all the MALBrokerBindings have been
closed.

3.6.2.5.5 If an internal error occurs, then a MALEXxception shall be raised.

3.6.3 MALBROKER
3.6.3.1 Definition

A IMALBroker interface shall be defined in order to represent &.shared MAL level hroker,
i.e}, a shared broker implemented at the MAL level.

NOTE - A ssingle MALBroker instance can be bound\to one or several transport layers. In
this way, the MALBroker can act as a bridge between several transport Jayers.
For instance, a MALBroker can bridge-two transport layers by receiving updates
from publishers through the first transport layer and notifying those updates to
subscribers through the second transport layer.

3.6.3.2 Get Bindings

3.6.3.2.1 A method ‘getBindings’ shall be defined in order to returp the
MALBrokerBindings owned-by this MALBroker.

3.6.3.2.2 The signature)of the method ‘getBindings’ shall be:

pupblic MALBrokerBinding[] getBindings()

3.6.3.3 Close

3.6.3:3:1 A method ‘close’ shall be defined in order to terminate all pending interactipns.

3.6.3.3.2 The signature of the method “close’ shall be:

public void close() throws MALException

3.6.3.3.3 The method ‘close’ shall call the method ‘close’ provided by all the
MALBrokerBinding owned by this MALBroker.

3.6.3.3.4 If aninternal error occurs, then a MALEXxception shall be raised.
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3.6.4 MALBROKERBINDING
3.6.4.1 Definition

A MALBrokerBinding interface shall be defined in order to represent:
a) a binding of a shared MAL level broker to a transport layer;

b) atransport level broker.

3.6.42 Getthe URI

3.6.4.2.1 A method ‘getURI’ shall be defined in order to return the URI _of the broker
binding.

3.6.4.2.2 The signature of the method *getURI’ shall be:

public URI getURI()

3.6.4.3 Get the Authentication Identifier

3.6.4.3.1 A method ‘getAuthenticationld’ shall ~be” defined in order to return the
authentication identifier of the broker.

3.6.4.3.2 The signature of the method ‘getAuthenticationld’ shall be:

public Blob getAuthenticationld()

3.6.4.3.3 The method “‘getAuthenticationld’ shall return the actual authentication identifigr.

=

NOTH - The method ‘getAuthenticationld” may not return the same value as the gne
assigned when(Creating the broker, that assignment being just a hint.
3.6.44 Senda NOTIFY

3.6.4.4.1 A method ‘sendNotify’ shall be defined in order to enable a MALBrokerHand|ler
to senfl a NOTIFY message to a subscriber.

3.6.4.472— The signature of the method—senaNotify shattbe:

public MALMessage sendNotify(
MALOperation operation,
URI subscriber,
Long transactionld,
IdentifierList domainld,
Identifier networkZone,
SessionType sessionType,
Identifier sessionName,
QoSLevel notifyQos,
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Map notifyQosProps,
Ulnteger notifyPriority,
Identifier subscriptionlid,
UpdateHeaderList updateHeaderList,
jJava.util_List... updatelLists)
throws java.lang.lllegalArgumentException,
MALInteractionException, MALException

ISO 20210:2015(E)

3.6.4.4.3 The parameters of the method ‘sendNotify’ shall be assigned as described in

table 3-124.
Table 3-124: MALBrokerBinding ‘sendNotify’ Parameters
Pdrameter Description
opgration Operation of the NOTIFY message
supscriber Subscriber’s URI
transactionld Transaction identifier of the NOTHY message
domainld Domain of the NOTIFY meSsage
nefworkZone Network zone of the NOTIFY message
segsionType Session type of the:NOTIFY message
segsionName Session name. of;the NOTIFY message
nofifyQos QoS level of the NOTIFY message
nofifyQosProps QoS properties of the NOTIFY message
notifyPriority Priority of the NOTIFY message
supscriptionld Subscription identifier
updateHeaderL.ist List of update headers
upgateL.ists Lists of updates
3.6.4.4.4 If.atleast one of the parameters, except ‘notifyQoSProps’, is NULL, then an
Ilegal ArgdmentException shall be raised.
3.6.445 A MALlInteractionException shall be thrown if a MAL standard error pccurs

duking the initiation message sending

3.6.4.4.6 A MALException shall be thrown if a non-MAL error occurs during the message
sending.

3.6.4.4.7

If this MALBrokerBinding represents a transport level broker or is linked to a

MAL level broker without MALBrokerHandler, then a MALEXxception shall be raised.

3.6.4.4.8
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3.6.4.4.9 The method ‘sendNotify’ shall return the MALMessage that has been sent.

3.6.4.4.10 The allowed update list types shall be:
a) a MAL element list;
b) a List<MALEncodedElement> containing the encoded updates;

c) a List defined by a specific Java mapping extension.

3.6.4.% SendaNOTIFY ERROR

3.6.4%1 A method ‘sendNotifyError’ shall be defined in order to. -enable| a
MALBrokerHandler to send a NOTIFY ERROR message to a subscriber.

3.6.4.5.2 The signature of the method ‘sendNotifyError’ shall be:

public MALMessage sendNotifyError(
MALOperation operation,

URI subscriber,

Long transactionld,

IdentifierList domainld,

Identifier networkZone,

SessionType sessionType,

Identifier sessionName,

QoSLevel notifyQos,

Map notifyQosProps,

Ulnteger notifyPriority,
MALStandardError error)

thrpws java.lang.lllegalArgumentException,
MAL InteractionException, MALEXception

3.6.4.5.3 The parameters of thesmethod ‘sendNotifyError’ shall be assigned as described|in
table 3-125.
Table 3-125° MALBrokerBinding ‘sendNotifyError’ Parameters
Parameter Description
operatjon Operation of the NOTIFY ERROR message
subscrjiloer Subscriber’s URI
transactionld Transaction identifier of the NOTIFY ERROR message
domainld Domain of the NOTIFY ERROR message
networkZone Network zone of the NOTIFY ERROR message
sessionType Session type of the NOTIFY ERROR message
sessionName Session name of the NOTIFY ERROR message
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Parameter Description

notifyQos QoS level of the NOTIFY ERROR message

notifyQosProps QoS properties of the NOTIFY ERROR message
notifyPriority Priority of the NOTIFY ERROR message

error Body of the NOTIFY ERROR message

3.64 54— atteast oneof theparameters,except—notifyQoSProps* s NUtithen an

3.6

during the initiation message sending.

3.6
se

3.4
M

3.4

3.4

3.4

3.6
M

3.4

pu

pgal ArgumentException shall be raised.

455 A MALlInteractionException shall be thrown if a MAL standard, €rror

4.5.6 A MALException shall be thrown if a non-MAL error occurs during the m
nding.

4.5.7 If this MALBrokerBinding represents a transportclevel broker or is linke
AL level broker without MALBrokerHandler, then a MALEXxception shall be raised.

4.5.8 If the MALBrokerBinding is closed, then a&MALEXxception shall be raised.

4.5.9 The method ‘sendNotifyError’ shall return the MALMessage that has been §

4.6 Send aPUBLISH ERROR

4.6.1 A method ‘sendPublishError’ shall be defined in order to ena
AL BrokerHandler to send a PUBLISH ERROR message to a publisher.

4.6.2 The signature of,the method *sendPublishError’ shall be:

plic MALMessage.-sendPublishError(
MALOperation operation,

URI pubdisher,

Long _transactionlid,
IdentdTierList domainlid,
Identifier networkZone,
SessionType sessionType,
Identifier sessionName,

DCCUrs

pssage

d to a

ent.

ble a

QoSLevel qgos,

Map qosProps,
Ulnteger priority,
MALStandardError error)
throws java.lang.lllegalArgumentException,
MALInteractionException, MALException

3.6.4.6.3 The parameters of the method ‘sendPublishError’ shall be assigned as described

in

table 3-126.
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Table 3-126: MALBrokerBinding ‘sendPublishError’ Parameters

Parameter Description

operation Operation of the PUBLISH ERROR message
publisher Publisher’s URI

transactionld Transaction identifier of the PUBLISH ERROR message
domainld Domainof the PURBL ISH FRRQOR message
netwofkZone Network zone of the PUBLISH ERROR message
sessionType Session type of the PUBLISH ERROR message
sessionName Session name of the PUBLISH ERROR message
gos QoS level of the PUBLISH ERROR message
notifyQoSProps QoS properties of the PUBLISH ERROR mMessage
notifyPriority Priority of the PUBLISH ERROR message

error Body of the PUBLISH ERROR<¢message

3.6.4.6.4 |If at least one of the parameters, except ‘qosProps’, is NULL, then [an
IllegallArgumentException shall be raised.

3.6.4.6.5 A MALInteractionException shall-be thrown if a MAL standard error occyirs
during the initiation message sending.

3.6.4.6.6 A MALEXxception shall be‘thrown if a non-MAL error occurs during the messdge
sending.

3.6.4.6.7 If this MALBrokerBinding represents a transport level broker or a MAL leyel
brokett without MALBrokerKandler, then a MALEXxception shall be raised.

3.6.4.6.8 If the MALBrokerBinding is closed, then a MALEXxception shall be raised.
3.6.4.6.9 Themethod ‘sendPublishError’ shall return the MALMessage that has been sent.

3.6.4.7 Sétthe Transmit Error Listener

3.6.4. F-r—Amethod—setTransmitErrortistener—shat—be——defined—im—order—to——set a
MALTransmitErrorListener.

3.6.4.7.2 The signature of the method ‘setTransmitErrorListener’ shall be:

public void setTransmitErrorListener(MALTransmitErrorListener listener)
throws MALException
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parameter of the method ‘setTransmitErrorListener’ shall be assigned as

described in table 3-127.

Table 3-127: MALBrokerBinding ‘setTransmitErrorListener’ Parameter

Parameter

Description

listener

Listener in charge of receiving every asynchronous TRANSMIT

ERROR-that-cannot-bereturned-as-a-MAL-message———

3.6.47.4 The

3.6.475 The

3.6.4.7.6 If the MALBrokerBinding is closed, then a MALEXception shall be raised.
3.6.4.7.7 If an internal error occurs, then a MALEXxception shall be raised.

3.6.4.8 Get the Transmit Error Listener

c) a TRANSMIT ERROR is asynchronously returned to the broker;
d) the TRANSMIT ERROR cannot be returned as a MAL meSsage.

parameter ‘listener’ may be NULL.

MAVLTransmitErrorListener shall be called when:

3.6.4.8.1 A method ‘getTransmitErrorListéner’ shall be defined in order to retufn the

MALTransmitErrorListener.

3.6.48.2 The

public MALTransmitErrorListener getTransmitErrorListener()
[throws MALException

3.6.483 |If
‘getTransmitEr

3.6.4.8.4 If theeMALBrokerBinding is closed, then a MALEXxception shall be raised.

3.6.4.8.5_~I¥an internal error occurs, then a MALEXxception shall be raised.

signature of the methad ‘getTransmitErrorListener’ shall be:

no MALTransmitErrorListener has been set, then the method
rorListener’ shall return NULL.

3 H&_A0 1l
LU.5.J ©IUST

3.6.4.9.1 A method ‘close’ shall be defined in order to terminate all pending interactions
and deactivate the broker binding.

3.6.49.2 The

signature of the method “close’ shall be:

public void close() throws MALException

CCSDS 523.1-M-1 Page 3-143 April 2013

© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.6.4.9.3 A close should be called by a MAL client before the broker process is stopped for
any operational reason.

3.6.4.9.4 The method “close’ shall deactivate this MALBrokerBinding.

3.6.4.9.5 If the MALBroker is being activated at the time of the close, then the closing
process shall wait for the end of the broker’s execution.

3.6.4.9.6 Once a MALBrokerBinding has been closed, the message delivery shall be
stoppgqd in order that the broker will not receive any message through ¢-this
MALBrokerBinding.

3.6.4.9.7 If aninternal error occurs, then a MALEXxception shall be raised.

3.6.4.9.8 Pending interactions shall be finalized by returning the erfor
DESTINATION_LOST_OR_DIED to the subscribers or publishers.

3.6.4.9.9 If a subscriber or a publisher tries to interact with a cloSed broker binding and if
the Q@S level is not QUEUED, a DELIVERY_FAILED shall bgteturned to the subscriber{or
publisher.

3.6.4.9.10 If a subscriber or a publisher tries to interact,with a closed broker binding and if
the Q@S level is QUEUED, then the request shall be queued and delivered as soon as the
brokef binding message delivery is started again.

3.6.4.9.11 If the broker binding owns a private MALEndpoint, then the MALEndpoint shall
be cloged.

3.6.5 | MALBROKERHANDLER

3.6.5.1 Definition

3.6.5.1.1 A MALBrokerHandler interface shall be defined in order to enable to handle the
interagtions on the broker side.

3.6.5.1.2 Thé.  MALBrokerHandler interface shall handle the following PUBLISH-
SUBSCRIBE" interaction stages: REGISTER, PUBLISH REGISTER, PUBLISH,
DERHGISTER and PUBLISH DEREGISTER.

3.6.5.2 Initialize

3.6.5.2.1 A method ‘mallnitialize’ shall be defined in order to enable a MALBrokerHandler
to be initialized when the broker is activated.
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3.6.5.2.2 The signature of the method ‘mallnitialize’ shall be:

public void mallnitialize(MALBrokerBinding brokerBinding)

3.6.5.2.3 The parameter of the method ‘mallnitialize’ shall be assigned as described in

table 3-128.

Table 3-128: MALBrokerHandler ‘mallnitialize’ Parameter
Pdrameter Description
brpkerBinding Created MALBrokerBinding

3.6.5.24 The method ‘mallnitialize’ shall be called when the method
‘cteateBrokerBinding’ provided by the interface MALBrokerManagef is called.

NOTE - The method ‘malinitialize’ enables the handler to-store the reference pf the
MALBrokerBinding in order to send NOTIFY, NOTIFY ERROR and PUBLISH
ERROR messages.

3.6.5.2.5 If an instance of MALBrokerHandler is used‘by several MALBrokerBinding, then
the method ‘malinitialize’ shall be called once for.edch MALBrokerBinding.

3.6.5.3 Handle the REGISTER stage

3.6.5.3.1 A method ‘handleRegister’-shall be defined in order to handle the REGISTER
stqge of a PUBLISH-SUBSCRIBE interaction.

3.6.5.3.2 The signature ofthe'method ‘handleRegister’ shall be:

public void handleRegister(MALInteraction interaction,
MALRegisterBody_body)
[throws MALInteractionException, MALException

3.6.5.3.3 The<{parameters of the method *handleRegister’ shall be assigned as descriped in
talle 3-129.

Table 3-129: MAL BrokerHandler ‘handleRegister’ Parameters

Parameter Description
interaction Interaction context
body Body of the REGISTER message to handle

3.6.5.3.4 The parameters “interaction” and ‘body’ shall not be NULL.

CCSDS 523.1-M-1 Page 3-145 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

3.6.5.3.5 A REGISTER ACK message shall be sent to the subscriber when the method
‘handleRegister’ returns.

3.6.5.3.6 If a MAL standard error occurs, then a MAL InteractionException shall be raised.
3.6.5.3.7 If anon-MAL error occurs, then a MALEXxception shall be raised.

3.6.5.3.8 If a MALInteractionException is raised, then a REGISTER ERROR message
shall be sent to the subscriber.

3.6.5.4 Handle the PUBLISH REGISTER stage

3.6.5.4.1 A method ‘handlePublishRegister’ shall be defined in order~to. handle the
PUBL|ISH REGISTER stage of a PUBLISH-SUBSCRIBE interaction.

3.6.5.4.2 The signature of the method ‘handlePublishRegister’ shall be:

publifc void handlePublishRegister(MALInteraction intéeraction,
MALPublishRegisterBody body)
thrpws MALInteractionException, MALException

3.6.5.4.3 The parameters of the method *handlePublishRegister’ shall be assigned |as
descriped in table 3-130.

Table 3-130: MALBrokerHandler $handlePublishRegister’ Parameters

Parameter Description
interagtion Interaction cantext
body Body of the,PUBLISH REGISTER message to handle

3.6.5.4.4 The parameters’‘interaction” and ‘body’ shall not be NULL.

3.6.5.4.5 A PUBLISH REGISTER ACK message shall be sent to the subscriber when the
method ‘handleRublishRegister’ returns.

3.6.5.4.6 < i a MAL standard error occurs, then a MALInteractionException shall be raisef.

3.6.5.4.7 It anon-MAL error occurs, then a MALEXception shall be raised.

3.6.5.4.8 If a MALInteractionException is raised, then a PUBLISH REGISTER ERROR
message shall be sent to the subscriber.
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3.6.5.5 Handle the PUBLISH stage

3.6.5.5.1 A method *handlePublish’ shall be defined in order to handle the PUBLISH stage
of a PUBLISH-SUBSCRIBE interaction.

3.6.5.5.2 The signature of the method ‘handlePublish’ shall be:

public void handlePublish(MALInteraction interaction,
MALPublishBody body)

throws MAL Infnrnr\finnlzvr*npfinn, MAL I:vr*npfinn

3.6.5.5.3 The parameters of the method ‘handlePublish’ shall be assigned as.descriped in
talyle 3-131.

Table 3-131: MALBrokerHandler ‘handlePublish’ Parameters

Pdrameter Description
interaction Interaction context
bogdy Body of the PUBLISH message to handle

3.6.5.5.4 The parameters ‘interaction” and ‘body~shall not be NULL.

3.6.5.5.,5 If a MAL standard error occurs, then a message PUBLISH ERROR shall ke sent
thiough the MALBrokerBinding which URT is equal to the field ‘URI to’ of the PUBLISH
message.

3.6.5.5.6 If anon-MAL error occurs, then a MALEXception shall be raised.

3.6.5.6 Handle the DEREGISTER stage

3.6.5.6.1 A methad’ ‘handleDeregister’ shall be defined in order to handle the
DEREGISTER stage of a PUBLISH-SUBSCRIBE interaction.

3.6.5.6.2 Fhesignature of the method *handleDeregister’ shall be:

public\wvoid handleDeregister(MALInteraction interaction,
MALDeregisterBody body)

Ehrows MAIInfprnrfinnFyrnpfinn1 MAI?yrppfinn

3.6.5.6.3 The parameters of the method ‘handleDeregister’ shall be assigned as described
in table 3-132.
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Table 3-132: MALBrokerHandler ‘handleDeregister’ Parameters

Parameter Description
interaction Interaction context
body Body of the DEREGISTER message to handle

3.6.5.6.4 The parameters “interaction” and ‘body’ shall not be NULL.

3.6.5.#».5 A DEREGISTER ACK message shall be sent to the subscriber when the method
‘handleDeregister’ returns.

3.6.5.6.6 If a non-MAL error occurs, then a MALEXxception shall be raised.

3.6.5.7 Handle the PUBLISH DEREGISTER stage

3.6.5.7.1 A method ‘handlePublishDeregister’ shall be defined-in order to handle the
PUBLJISH DEREGISTER stage of a PUBLISH-SUBSCRIBE.interaction.

3.6.5.7.2 The signature of the method ‘handlePublishDeregister’ shall be:

public void handlePublishDeregister(MALInteraction interaction)
thrpws MALInteractionException, MALException

3.6.5.1.3 The parameters of the method ‘handlePublishDeregister’ shall be assigned |as
descriped in table 3-133.

Table 3-133: MALBrokerHandler ‘handlePublishDeregister’ Parameters

Parameter Description

interagtion Interaction context

3.6.5.7.4 The parameter ‘interaction’ shall not be NULL.

3.6.5.1.5 APUBLISH DEREGISTER ACK message shall be sent to the subscriber when
the mgthod *handlePublishDeregister’ returns.

3.6.5.7.6 If anon-MAL error occurs, then a MALEXxception shall be raised.

3.6.5.8 Finalize

3.6.5.8.1 A method ‘malFinalize’ shall be defined in order to enable a MALBrokerHandler
to be notified when a MALBrokerBinding is closed.
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3.6.5.8.2 The signature of the method ‘malFinalize’ shall be:

public void malFinalize(MALBrokerBinding brokerBinding)

3.6.5.8.3 The parameter of the method ‘malFinalize’ shall be assigned as described in

table 3-134.

Table 3-134: MALBrokerHandler ‘malFinalize’ Parameter
Pdrameter Description
brpkerBinding Closed MALBrokerBinding

3.6.5.8.4 The method ‘malFinalize’ shall be called when the method*‘close’ provided by
the¢ interface MALBrokerBinding is called.
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4 SERVICE MAPPING
41 OVERVIEW

This section explains how to map a service specification (reference [1]) to Java. Two aspects
are handled here:

a) the definition of the interfaces used by a consumer/provider to use/provide a service;

b) the way of implementing those interfaces.
TRis section uses Java code templates. The template variables are related to the MAL| XML
Schema; i.e., each variable is linked to an XPath enabling to unambiguously resolye the
vajues to be assigned to this variable when applying the template.
4.2 DEFINITION
4.2.1 The values of the variables used in the Java cedé templates shall be repolved
acgording to table 4-1 and the following rules:
a) the default namespace shall be http://www.ccsas.org/schema/ServiceSchema;
b) the default current XPath context shall be the element ‘specification’;
c) each variable shall be assigned with.the value specified by the XPath;
d) in the context of the parent of theelement specified by the XPath, several valugs may
be assigned to a variable;
e) if the last column mentions ‘Attribute value’ then the value of the specified| XML
attribute shall be assigned;
f) if the last column contains a value in inverted commas, then this value shall be
assigned;
g) if the last\eolumn mentions “‘Java class mapped from type’ then the name of the Java
class.imapped from the specified XML element “type’ shall be assigned;
h) . if.the last column mentions ‘Type absolute short form’ then the value shall depgnd on
the type specified by the XML element “type’ as follows:
1) if the type is concrete, then the absolute short form shall be assigned,;
2) if the type is abstract, then the value NULL shall be assigned;
i) if the last column mentions ‘List type absolute short form’ then the value shall
depend on the type specified by the XML element ‘type’ as follows:
1) if the type is concrete, then the absolute short form of the type list shall be
assigned;
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2) if the type is abstract, then the value NULL shall be assigned;

j) if the last column mentions “Mapping extension’ then the class name ‘Object’ shall
be assigned unless a specific Java mapping extension is defined for the specified
namespace <<extension>>;

k) if the last column mentions ‘Enumeration item index’ then the index of the
enumeration item shall be assigned;

|) the index of enumeration-items-shall-start from zerg and be incremented h‘,’ one-in-the

same order as items are declared.

CCSDS 523.1-M-1 Page 4-2 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

Table 4-1: Service Mapping Variables

Variable
name Current context Element or attribute Value
ack area/service/ invokelP/ Java class mapped
capabilitySet acknowledgement/ from type
type
progresslIP/ Java class mapped
acknowledgement/ from type
type
invokelP/ Mapping extengion
acknowledgement/
<<extension>>:*
progressIP/ Mapping extengion
acknowledgement/
<<extension>>:*
ack area/service/ invokelP/ Type absolute | short
short form capabilitySet acknowledgement/ form
type
progresslIP/ Type absolute | short
acknowledgement/ form
type
arga areal@name Attribute value
ar¢a number area/@number Attribute value
arga version |, area/@version Attribute value
composite JldataType composite/@name Attribute value
composite JldataType/ type Java class mapped
parent class | composite/extends from type
composite JldataType/ field/@name Attribute value
figld name eomposite
composite ldataType/ type Java class mapped
figld class composite/field from type
enpmeration | .//dataType enumeration@name Attribute value
enunitem JldataType/ item/@value Attribute value
enumeration
enum JldataType/ item Enumeration item
item index enumeration index
enum JldataType/ item/@nvalue Attribute value
item numeric |enumeration
value
error Jlerrors error/@name Attribute value
CCSDS 523.1-M-1 Page 4-3 April 2013

© 1SO 2015 — All rights reserved



https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)

CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

Variable
name Current context Element or attribute Value
error number | .//errors error/@number Attribute value
in area/service/ sendIP/send/type Java class mapped
capabilitySet from type
submitlP/submit/type Java class mapped
from type
|cqucaﬂplllcqucatlltypc Java—ctass map d
from type
invokelP/invoke/type Java class. |mapped
from type
progressIP/progress/type Java - (class mapped
frem type
sendIP/send/ Mapping extension
<<extension>>:*
submitIP/submit/ Mapping extension
<<extension>>:*
requestlIP/request/ Mapping extension
<<extension>>:*
invokelP/invake/ Mapping extension
<<extensign>>:*
progressiP/progress/ Mapping extension
<<extension>>:*
in shoft form |area/service/ sendIP/send/type Type absolute shprt
capabilitySet form
submitIP/submit/type Type absolute shprt
form
requestIP/request/type Type absolute shprt
form
invokelP/invoke/type Type absolute shprt
form
progressIP/progress/type Type absolute shprt
form
list JfdataType fist@mame Attribute vatue
list element|.//dataType/list type Java class mapped
class from type
notify area/service/ pubsublP/publishNotify/ Java class mapped
capabilitySet type from type
notify list|area/service/ pubsublIP/publishNotify/ List type absolute
short form capabilitySet type short form
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Variable
name Current context Element or attribute Value
op area/service/ sendIP/@name Attribute value
capabilitySet submitIP/@name Attribute value
requestiP/@name Attribute value
invokelP/@name Attribute value
progressIP/@name Attribute value
pubsubIP/@name Attribute value
op|ip area/service/ sendIP ‘SEND’
capabilitySet submitIP ‘SUBMIIT’
requestiP ‘REQUEST’
invokelP ‘INVOKE’
progressIP ‘PROGRESS’
pubsublP ‘PUBLISH-
SUBSCRIBE’
op| number area/service/ sendIP/@number Attribute value
capabilitySet submitIP/@nuniber Attribute value
requestIP/@nAumber Attribute value
invokelPA@number Attribute value
progressIP/@number Attribute value
pubsublP/@number Attribute value
op|replayable |area/service/ sendIP/@supportinReplay Attribute value
capabilitySet submitIP/@supportinReplay | Attribute value
requestiP/@supportinReplay | Attribute value
invokelP/@supportinReplay Attribute value
progressiP/@supportinReplay | Attribute value
pubsublP/@supportinReplay | Attribute value
req area/service/ requestIP/response/type Java class mapped
capabilitySet from type
invokelP/response/type Java class mapped
from type
progressiP/response/type Java class mapped
from type
requestIP/response/ Mapping extension
<<extension>>:*
invokelP/response/ Mapping extension
<<extension>>:*
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Variable
name Current context Element or attribute Value
progresslIP/response/ Mapping extension
<<extension>>:*
res area/service/ requestlP/response/type Type absolute short
capabilitySet form
invokelP/response/type Type absolute short
form
progressIP/response/type Type absolute ~short
form
service area service/@name Attributevalue
service area service/@number Attribute’value
number
short form JldataType composite/@shortForm Attribute value
enumeration/@shortForm Attribute value
list/@shortForm Attribute value
update area/service/ progressIP/update/type Java class mapped
capabilitySet from type
progressIP/update/ Mapping extension
<<extension>>:*
update¢ short|area/service/ progressiP/update/type Type absolute short
form capabilitySet form
4.2.2 | A Java package root name shall be defined for each service area.
NOTH - For example the package root name can be:
org.ccsds.-moims.mo
4.2.3 | The Java package root name shall be unique in the Java package namespace.
4.2.4 | The Javapackage root name may contain an area version number in order to enable to
launch) several.versions of the same service in a process.
4.2.5 | Fhe package root name shall be assigned to the code template variable ‘root name’.

4.2.6 The following packages shall be defined:
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<<root name>>_<<lareal>>

<<root name>>_<<lareal>>.structures

<<root name>>._<<lareal!>>_.structures.factory

<<root name>>.<<lareal>>_<<Iservicel>>

<<root name>>.<<lareal>>_<<Iservice!>>_body

<<root name>>_<<lareal>>_<<lIservicel>>_consumer

<<root name>>.<<lareal>>_<<lIservice!>>_provider

<<root name>>.<<lareal>>_<<Iservicel>>_structures

<<root name>>_<<lareal>>_<<lIservicel>>_structures.factory

4.2 7 Foreach area, the classes indicated in table 4-2 shall be created

Table 4-2: Area Classes

Pgckage name Content
<qroot name>>.<<!area!>> Area helper class
<qroot name>>.<<!area!>>.structures Data structures classes: enumergtions,

lists and-other composites

<dqroot name>>.<<!area!>> structures.factory MALElegmentFactory classes

4.2.8 For each service, the classes and interfaces indicated in table 4-3 shall be createf.

Table 4-3: \Service Classes

Pdckage name Content
<qroot name>>.<<larea!>>.<<lIservice!>> Service helper class
<dqroot name>>.<<larea!>> <<Iservice!>>.consumer Stub interface

Adapter class
Stub implementation|class

<dqroot name>>.<<lareal>>.<<Iservice!>>.provider Handler interface

Skeleton interface
Publisher classes

Interaction classes
Skeleton implementation
classes  (inheritance  and
tetegationrmortets)

<<root name>>.<<lareal>>.<<Iservice!>>.structures Data  structures classes:
enumerations, lists and other
composite types

<<root name>>.<<larea!>>.<<Iservice!>>. structures.factory MALEIlementFactory classes

<<root name>>.<<larea!>>.<<Iservice!>>.body Multiple  element  body
classes
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4.3 CONSUMER
4.3.1 GENERAL

Figure 4-1 is a class diagram that describes the relationships between the stub classes and
interfaces at the consumer side. The following classes or interfaces are defined:

a) <<Service>> is the stub interface;

b) <<SannecassSCtith 1c tha ctih 1mnlamaoantatinn:
ol vive WIUN T U1V JLUN IIIIH.\IIII\IIILML.UII,

)| <<Service>>Adapter is the specific adapter class.

<Service>

|

MALConsumer <Senice>Stub <Senice>Adapter

Figure 4-1: Relationships between the Stub Classes and Interfaces

4.3.2 | STUB INTERFACE
4.3.2.1 Definition

4.3.2.1.1 A Stub interface shall be defined in order to initiate interaction patterns through
service specific methods.

4.3.2.1.2 The name of the interface shall be: <<Service>>.

4.3.2.2 Consumer Getter

4.3.2.2.1 A method ‘getConsumer’ shall be defined in order to get the reference of the
MALConsumer:

4.3.2.2.2 < The signature of the method ‘getConsumer’ shall be:

publ icWMACCoOnsumer getconsumer ¢)

4.3.2.3 SEND Operation Invocation

4.3.2.3.1 A method ‘<<op>>’ shall be defined for each SEND operation provided by the
service.

4.3.2.3.2 The signature of the method ‘<<op>>’ shall be:
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public MALMessage <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>)
throws MALInteractionException, MALException

4.3.2.4 SUBMIT Operation Synchronous Invocation

4.3.2.4.1 A method ‘<<op>>’ shall be defined for each SUBMIT operation provided by the
service.

4 22492 Thacianatira nf tha mathod ‘<can>s>? chall ha-
. = HHE-STgHatare-otHerHetH o0 o Sttt

pdklic void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>)
hrows MALInteractionException, MALException

4.3.2.5 REQUEST Operation Synchronous Invocation

4.3.2.5.1 A method ‘<<op>>’ shall be defined for each REQUEST operation provided by
the service.

4.3.25.2 If the RESPONSE message body is empty,<thenh the signature of the method
‘<gop>>" shall be:

pupblic void <<op>>(<<In [i]>> p<<i>>, ...<&<In [N]>> p<<N>>)
hrows MALInteractionException, MALException

4.3.2.5.3 If the RESPONSE message body:contains one element, then the signature|of the
méthod ‘<<op>>’ shall be:

public <<Res [1]>> <<op>>(<sTi]>> p<<i>>, ... <<In [N]>> p<<N>>)
hrows MALInteractionException, MALException

4.3.25.4 If the RESPONSE message body contains more than one element, then the
signature of the method_‘<<op>>’ shall be:

public <<Op>>Response <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>)
[throws MALInpteractionException, MALException
4.3.2.6 INVOKE Operation Synchronous Invocation

4.3.26:1 A method ‘<<op>>’ shall be defined for each INVOKE operation provided |by the
Service.

4.3.2.6.2 If the ACK message body is empty, then the signature of the method ‘<<op>>’
shall be:

public void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter adapter) throws MALInteractionException, MALException
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4.3.2.6.3 If the ACK message body contains one element, then the signature of the method
‘<<op>>’ shall be:

public <<Ack [1]>> <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter adapter) throws MALInteractionException, MALException

4.3.2.6.4 If the ACK message body contains more than one element, then the signature of
the method ‘<<op>>" shall be:

pub|| ((ﬁn>>Ark ((nn>>(<<ln r.1>> n<<|>> <<ln rm1>> p<<N>>
<<SerV|ce>>Adapter adapter) “throws MALInteractlonExceptlon MALExceptio

]

4.3.2.1 PROGRESS Operation Synchronous Invocation

4.3.2.7.1 A method ‘<<op>>’ shall be defined for each PROGRESS operation provided [by
the sefvice.

4.3.2.7.2 If the ACK message body is empty, then the signature ©f the method ‘<<op>>’
shall ke:

public void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter adapter) throws MALInteractionException, MALExceptio

=i

4.3.2.1.3 If the ACK message body contains one element, then the signature of the method
‘<<opp>’ shall be:

publifc <<Ack [1]>> <<op>>(<<In [i]>x='p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter adapter) throws MALInteractionException, MALExceptio

]

4.3.2.7.4 If the ACK message body eontains more than one element, then the signature|of
the method ‘<<op>>" shall be:

publifc <<Op>>Ack <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter_adapter) throws MALInteractionException, MALExceptio

]

4.3.2.8 PUBLISH-SUBSCRIBE Operation REGISTER Synchronous Invocation

4.3.2.8.1 A-method ‘<<op>>Register’ shall be defined for each PUBLISH-SUBSCRIBE
operatjon<rovided by the service.

4.3.2.8.2 The signature of the method "<<op>>Register” shall be:

public void <<op>>Register(Subscription subscription,
<<Service>>Adapter adapter) throws MALInteractionException, MALException
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4.3.2.9 PUBLISH-SUBSCRIBE Operation DEREGISTER Synchronous Invocation

4.3.2.9.1 A method ‘<<op>>Deregister’ shall be defined for each PUBLISH-SUBSCRIBE
operation provided by the service.

4.3.2.9.2 The signature of the method ‘<<op>>Deregister’ shall be:

public void <<op>>Deregister(ldentifierList subscriptionldList)
throws MALInteractionException, MALException

4.3.2.10 SUBMIT Operation Asynchronous Invocation

4.3.2.10.1 A method “async<<Op>>" shall be defined for each SUBMIT operation provided
by|the service.

4.3.2.10.2 The signature of the method ‘async<<Op>>’ shall be:

puplic MALMessage async<<Op>>(<<In [i]>> p<<i>>, _.M<<In [N]>> p<<N>3,
<<Service>>Adapter adapter) throws MALInteract#OnException, MALException

4.3.2.11 REQUEST Operation Asynchronous Invoeation

4.3.2.11.1 A method ‘async<<Op>>’ shall be~defined for each REQUEST opgration
provided by the service.

=

4.3.2.11.2 The signature of the method ‘async<<Op>>’ shall be:
puplic MALMessage async<<Opz>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>3,
<K<Service>>Adapter adapter) throws MALInteractionException, MALException

4.3.2.12 INVOKE Operation Asynchronous Invocation

4.3.2.12.1 A methogd*“async<<Op>>’ shall be defined for each INVOKE operation provided
by|the service.

4.3.2.12.2-The signature of the method ‘async<<Op>>’ shall be:

puplLic ‘MALMessage async<<Op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>3,
<K<Service>>Adapter adapter) throws MALInteractionException, MALException

4.3.2.13 PROGRESS Operation Asynchronous Invocation

4.3.2.13.1 A method ‘async<<Op>>" shall be defined for each PROGRESS operation
provided by the service.
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4.3.2.13.2 The signature of the method ‘async<<Op>>’ shall be:

public MALMessage async<<Op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
<<Service>>Adapter adapter) throws MALInteractionException, MALException

4.3.2.14 PUBLISH-SUBSCRIBE Operation REGISTER Asynchronous Invocation

4.3.2.14.1 A method ‘async<<Op>>Register’ shall be defined for each PUBLISH-

SUBQ RIRE anaratinn nroviadad hyv tha carvica
- OpPe Tt oR-provIat o0y tHe-SeHce:

4.3.2.14.2 The signature of the *‘method async<<Op>>Register’ shall be:

public MALMessage async<<Op>>Register(Subscription subscription,
<<Service>>Adapter adapter) throws MALInteractionException, MALExceptio

]

4.3.2.15 PUBLISH-SUBSCRIBE Operation DEREGISTER Asynchronous Invocatiomf

4.3.2.15.1 A method ‘async<<Op>>Deregister’ shall be defined for each PUBLISH-
SUBSCRIBE operation provided by the service.

4.3.2.15.2 The signature of the *‘method async<<Op>>Deregister’ shall be:

publijc MALMessage async<<Op>>Deregister(ldentifierList subscriptionldList
<<Sgervice>>Adapter adapter) throws MALEknteractionException, MALExceptio

D

4.3.2.16 Continue an Interaction

4.3.2.16.1 A method ‘continue<<Op>>’ shall be defined for each SUBMIT, REQUEST,
INVOKE and PROGRESS operation provided by the service.

4.3.2.16.2 The signature of-the’method ‘continue<<Op>>’ shall be:

publifc void continue<<Op>>(UOctet lastinteractionStage,
Time initiationTmestamp, Long transactionld, <<Service>>Adapter adaptgr)
thrpws MALInteractionException, MALException

4.3.3 | SITUB ADAPTER CLASS

4.3.3. T Defimition

43311 A Stub adapter class shall be defined in order to specialize the
MAL InteractionAdapter methods according to the specific operations provided by the
service.

4.3.3.1.2 The name of the class shall be: <<Service>>Adapter.

4.3.3.1.3 The Stub adapter class shall be abstract.
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4.3.3.1.4 The Stub adapter class shall extend the class MALInteractionAdapter and define
one specific adapter method for each operation and message type.

43315 The Stub adapter class shall redefine each method provided by
MALInteractionAdapter in order to call the specific adapter method according to the
operation.

4.3.3.1.6  When the parameter ‘body’ is typed MALMessageBody, the body elements shall
be extracted by calling the method ‘getBodyElement’,

4.3.3.1.7 When the parameter ‘body’ is typed MALErrorBody, the body element shall be
the MALStandardError extracted by calling the method *getError’.

4.3.3.1.8 When getting a body element from a MALMessageBody, the Stub adaptef class
shall pass an instance of the element if the type is concrete, i.e., if there is no polymorphism;
otherwise the Stub adapter class shall pass the value NULL.

4.3.3.1.9 The Stub adapter class shall convert the body elements typed Union int® their
Jaya type when calling the specific adapter method.

4.3.3.1.10 If the operation specified by the header.is;'not defined by the service, then a
MALException shall be raised except if the IP is PUBLISH-SUBSCRIBE and the sfage is
NOTIFY.

4.3.3.2 SUBMIT ACK Adapter Method
THe method ‘submitAckReceived’-inherited from MALInteractionAdapter shall be redefined

byl calling the specific adapter method ‘<<op>>AckReceived’ with the parameters ‘header’
and ‘qosProperties’.

4.3.3.3 SUBMIT ERROR Adapter Method

ThHe method “submitErrorReceived’ inherited from MALInteractionAdapter shall be
redefined by calling the specific adapter method ‘<<op>>ErrorReceived’ with the parameters
‘hgader’, the/MALStandardError, and ‘qosProperties’.

4.23.34 REQO
I\I—\{

...... IEST RESPONSE-AdapterMethod
The method ‘requestResponseReceived’ inherited from MALInteractionAdapter shall be
redefined by calling the specific adapter method ‘<<op>>ResponseReceived’ with the

parameters ‘header’, the body elements, and “qosProperties’.
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4.3.3.5 REQUEST ERROR Adapter Method
The method ‘requestErrorReceived’ inherited from MALInteractionAdapter shall be

redefined by calling the specific adapter method ‘<<op>>ErrorReceived’ with the parameters
‘header’, the MALStandardError, and ‘gosProperties’.

4.3.3.6 INVOKE ACK Adapter Method

The rrlethod ‘invokeAckReceived” inherited from MALInteractionAdapter shall be redefirjed
by calfing the specific adapter method ‘<<op>>AckReceived’ with the parameters ‘headgr’,
the body elements, and “qosProperties’.

4.3.3.1 INVOKE ACK ERROR Adapter Method

The method ‘invokeAckErrorReceived’ inherited from MALInteractionAdapter shall |be
redefiped by calling the specific adapter method ‘<<op>>AckErrorReceived’ with the
paramgters ‘header’, the MALStandardError, and ‘qosProperties,

4.3.3.8 INVOKE RESPONSE Adapter Method

The method ‘invokeResponseReceived’ inherited\from MALInteractionAdapter shall [be
redefiped by calling the specific adapter method ‘<<op>>ResponseReceived’ with the
paramgters ‘header’, the body elements, and ‘gosSProperties’.

4.3.3.9 INVOKE RESPONSE ERROR Adapter Method

The meethod ‘invokeResponseErrorReceived’ inherited from MAL InteractionAdapter shall{be
redefined by calling the specific adapter method ‘<<op>>ResponseErrorReceived’ with the
paramgters ‘header’, the MALStandardError, and ‘qosProperties’.

4.3.3.10 PROGRESS ACK Adapter Method

The method—~"progressAckReceived’ inherited from MALInteractionAdapter shall |be
redefiped<by calling the specific adapter method ‘<<op>>AckReceived’ with the parameters
‘headqr™;_the body elements, and ‘gosProperties’.

4.3.3.11 PROGRESS ACK ERROR Adapter Method

The method ‘progressAckErrorReceived’ inherited from MALInteractionAdapter shall be
redefined by calling the specific adapter method ‘<<op>>AckErrorReceived’ with the
parameters ‘header’, the MALStandardError, and ‘qosProperties’.
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4.3.3.12 PROGRESS UPDATE Adapter Method
The method ‘progressUpdateReceived’ inherited from MALInteractionAdapter shall be

redefined by calling the specific adapter method ‘<<op>>UpdateReceived’ with the
parameters ‘header’, the body elements, and ‘qosProperties’.

4.3.3.13 PROGRESS UPDATE ERROR Adapter Method

THe method “progressUpdateErrorReceived” inherited from MALInteractionAdapter shall be
redefined by calling the specific adapter method ‘<<op>>UpdateErrorReceived™with the
pafameters ‘header’, the MALStandardError, and ‘qosProperties’.

4.3.3.14 PROGRESS RESPONSE Adapter Method

The method ‘progressResponseReceived’ inherited from MALInteractionAdapter shall be
reglefined by calling the specific adapter method ‘<<op>>ResponseReceived’ with the
pafameters ‘header’, the body elements, and “gqosProperties’

4.3.3.15 PROGRESS RESPONSE ERROR Adaptér‘Method
THe method ‘progressResponseErrorReceived’ . inherited from MALInteractionAdapter shall
be[ redefined by calling the specific adapter./method ‘<<op>>ResponseErrorReceived’ with
the¢ parameters ‘header’, the MALStandardError, and ‘qosProperties’.
4.3.3.16 REGISTER ACK Adapter Method

ThHe method ‘registerAckReceived’ inherited from MALInteractionAdapter shall be

redefined by calling the(specific adapter method ‘<<op>>RegisterAckReceived’ with the
pafameters ‘header’ and _fqosProperties’.

4.3.3.17 REGISTER ERROR Adapter Method

ThHe method ‘registerErrorReceived’ inherited from MALInteractionAdapter shall be
reTefined by calling the specific adapter method ‘<<op>>RegisterErrorReceived’ wjth the
pafameters ‘header’, the MALStandardError, and ‘qosProperties’.

4.3.3.18 NOTIFY Adapter Method

4.3.3.18.1 The method ‘notifyReceived’ inherited from MALInteractionAdapter shall be
redefined by calling the specific adapter method ‘<<op>>NotifyReceived’ with the
parameters ‘header’, ‘subscriptionld’, ‘updateHeaderList’, the multiple update lists
(<<Notify [i]>>List, ... <<Notify [N]>>List), and ‘qosProperties’.
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4.3.3.18.2 If the area and service specified by the header are not the same as the area and
service this adapter belongs to, then the method ‘notifyReceivedFromOtherService’ shall be
called with parameters *header’, ‘body’, and ‘qosProperties’.

4.3.3.19 NOTIFY ERROR Adapter Method

The method *notifyErrorReceived’ inherited from MALInteractionAdapter shall be redefined
by calling the specific adapter method ‘<<op>>NotifyErrorReceived’ with the parameters
‘headgr’, the MALStandardError, and ‘qosProperties’.

4.3.3.20 DEREGISTER ACK Adapter Method

The method ‘deregisterAckReceived’ inherited from MALInteractionAdapter shall [be

redefiped by calling the specific adapter method ‘<<op>>DeregisterAckReceived” with the

paramgters ‘header’ and ‘qosProperties’.

4.3.3.21 Specific SUBMIT Adapter Methods

4.3.3.21.1 For each SUBMIT operation two specific adapter methods shall be defined:
a) | <<op>>AckReceived;

b)| <<op>>ErrorReceived.

4.3.3.21.2 The signature of the method.:€<op>>AcknowledgementReceived’ shall be:

publifc void <<op>>AckReceived(MALMessageHeader header,
Javp.util _Map gosProperties)

4.3.3.21.3 The signature of-the’'method ‘<<op>>ErrorReceived’ shall be:

publifc void <<op>>ErrorReceived(MALMessageHeader header,
MALStandardError,-érror, java.util_Map gosProperties)

4.3.3.22 Spegific REQUEST Adapter Methods

4.3.3.22:1 For each REQUEST operation two specific adapter methods shall be defined:

a) <<op>>ResponseReceived;
b) <<op>>ErrorReceived.

4.3.3.22.2 The signature of the method ‘<<op>>ResponseReceived’ shall be defined
according to the RESPONSE message body:

a) ifitis empty, the signature of the method ‘<<op>>ResponseReceived’ shall be:
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public void <<op>>ResponseReceived(MALMessageHeader header,
jJava.util _Map gosProperties)

b) otherwise, the signature of the method ‘<<op>>ResponseReceived’ shall be:

public void <<op>>ResponseReceived(MALMessageHeader header,
<<Res [i]>> res<<i>>, ... <<Res [N]>> res<<N>>,
jJava.util _Map gosProperties)

4.3.3.22.3 The signature of the method ‘<<op>>ErrorReceived’ shall be:

public void <<op>>ErrorReceived(MALMessageHeader header,
MALStandardError error, java.util_Map qosProperties)

4.3.3.23 Specific INVOKE Adapter Methods
4.3.3.23.1 For each INVOKE operation three specific adapter methods’shall be defined:
a) <<op>>AckReceived;

b) <<op>>AckErrorReceived,;

C) <<op>>ResponseReceived;

d) <<op>>ReponseErrorReceived.

4.3.3.23.2 The signature of the method ‘<<op>>AckReceived’ shall be defined according to
the ACK message body:

a) ifitis empty the signature@Shall be:

public void <<op>>AckReceived(MALMessageHeader header,
Java.util _Map-gosProperties)

b) otherwise the signature shall be:
public yveid <<op>>AckReceived(MALMessageHeader header,

<<Ack _Vi]>> ack<<i>>, ... <<Ack [N]>> ack<<N>>,
Java-util _Map gosProperties )

4.3.3.23:3 The signature of the method ‘<<op>>AckErrorReceived’ shall be:

publ¥c void <<op>>AckErrorReceived(MALMessageHeader header,
MALStandardError error, java.util_Map gosProperties)

4.3.3.23.4 The signature of the method ‘<<op>>ResponseReceived’ shall be defined
according to the RESPONSE message body:

a) ifitis empty the signature shall be:

public void <<op>>ResponseReceived(MALMessageHeader header,
jJava.util _Map gosProperties)
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b) otherwise the signature shall be:
public void <<op>>ResponseReceived(MALMessageHeader header,

<<Res [i]>> res<<i>>, ... <<Res [N]>> res<<N>>,
jJava.util _Map gosProperties)

4.3.3.23.5 The signature of the method ‘<<op>>ResponseErrorReceived’ shall be:

public void <<op>>ResponseErrorReceived(MALMessageHeader header,
MALStandardError error, java.util_Map gosProperties)

4.3.3.24 Specific PROGRESS Adapter Methods

4.3.3.24.1 For each PROGRESS operation four specific adapter methods shall'be defined:
a) | <<op>>AckReceived;
b)| <<op>>AckErrorReceived,;
c) | <<op>>UpdateReceived;
d)| <<op>>UpdateErrorReceived;
e) | <<op>>ResponseReceived;

f) | <<op>>ResponseErrorReceived.

4.3.3.24.2 The signature of the method ‘<<op>>AckReceived’ shall be defined according|to
the ACK message body:

a) | if it is empty the signature shall.be:

public void <<op>>AeckReceived(MALMessageHeader header,
jJava.util _Map gosProperties)

b)| otherwise the signature shall be:
public void <<op>>AckReceived (MALMessageHeader header,

Ack [iJ>>"ack<<i>>, ... <<Ack [N]>> ack<<N>>,
Java.util .Map gosProperties)

4.3.3.24.3 The signature of the method ‘<<op>>AckErrorReceived’ shall be:

publi void <<on AekErrorRaocaivedMAlL Maccqa
ASE BS) 2 ~eKkeEFFe e e e tmeSSa

MALStandardError error)

aHaoadar haadaoyr
ereater—hHeatet—

4.3.3.24.4 The signature of the method ‘<<op>>UpdateReceived’ shall be defined according
to the UPDATE message body:

a) ifitis empty the signature shall be:

public void <<op>>UpdateReceived(MALMessageHeader header,
jJava.util _Map gosProperties)
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b) otherwise the signature shall be:
public void <<op>>UpdateReceived(MALMessageHeader header,

<<Update [i]>> update<<i>>, ... <<Update [N]>> update<<N>>,
jJava.util _Map gosProperties)

4.3.3.24.5 The signature of the method ‘<<op>>UpdateErrorReceived’ shall be:

public void <<op>>UpdateErrorReceived(MALMessageHeader header,
MALStandardError error, java.util_Map gosProperties)

4.3.3.24.6 The signature of the method ‘<<op>>ResponseReceived’ shall be. -defined
acgording to the RESPONSE message body:

a) ifitis empty the signature shall be:

public void <<op>>ResponseReceived(MALMessageHeader, header,
jJava.util _Map gosProperties)

b) otherwise the signature shall be:

public void <<op>>ResponseReceived(MALMessageHeader header,
<<Res [i]>> res<<i>>, ... <<Res [N]>> res<<N>>,
jJava.util _Map gosProperties)

4.3.3.24.7 The signature of the method ‘<<op>>ResponseErrorReceived’ shall be:

public void <<op>>ResponseErrorReceived(MALMessageHeader header,
MALStandardError error, java.util:-Map qosProperties)

4.3.3.25 Specific PUBLISH-SUBSCRIBE Adapter Methods

4.3.3.25.1 For each PUBLISH-SUBSCRIBE operation six specific adapter methods shall be
defined:

a) <<op>>RegisterAckReceived;
b) <<op>3RegisterErrorReceived,

c) <<op>>DeregisterAckReceived;

d), <<op>>NotifyReceived;

e) <<op>>NotifyErrorReceived.

4.3.3.25.2 The signature of the method ‘<<op>>RegisterAckReceived’ shall be:

public void <<op>>RegisterAckReceived(MALMessageHeader header,
<<Ack>> ack, java.util_Map qosProperties)

4.3.3.25.3 The signature of the method ‘<<op>>RegisterErrorReceived’ shall be:
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public void <<op>>RegisterErrorReceived(MALMessageHeader header,
MALStandardError error, java.util_Map gosProperties )

4.3.3.25.4 The signature of the method ‘<<op>>DeregisterAckReceived’ shall be:

public void <<op>>DeregisterAckReceived(MALMessageHeader header,
<<Ack>> ack, java.util_Map qosProperties)

4.3.3.25.5 The signature of the method ‘<<op>>NotifyReceived’ shall be defined according
to the <<Notify [N]>> type:

publifc void <<op>>NotifyReceived(MALMessageHeader header,
Ideptifier subscriptionlid,
UpdateHeaderList updateHeaderList,
<<Nptify [i]>>List updateList<<i>>,
<<Nptify [N]>>List updateList<<N>>,
Javp.util _Map gosProperties)

4.3.3.25.6 The signature of the method ‘<<op>>NotifyErrorReceived*shall be:

public void <<op>>NotifyErrorReceived(MALMessageHeadér header,
MALStandardError error, java.util._Map gosProperties)

4.3.3.26 Notify from Other Service Adapter Method

4.3.3.26.1 A method ‘notifyReceivedFromOtherSéervice’ shall be defined in order to enable
a condumer to receive Notify messages from any services, i.e., not only from the consumned
Service.

4.3.3.26.2 The signature of method ‘petifyReceivedFromOtherService’ shall be:

publifc void notifyReceivedkromOtherService(
MALMessageHeader msgHeader,
MALNotifyBody body,
Map| qosProperties) throws MALException

4.3.4 | STUB IMPLEMENTATION CLASS

4.3.4.1 Definition

4.3.4.1.X_ A Stub class shall be defined in order to implement the Stub interface.

4.3.4.1.2 The name of the class shall be the identifier of the service suffixed with ‘Stub’:
<<Service>>Stub.

4.3.4.1.3 The stub class shall implement the interface <<Service>>.

4.3.4.1.4 The class shall define the attribute specified in table 4-4.
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Table 4-4: <<Service>>Stub Attribute

Attribute Type
consumer MALConsumer

4.3.4.1.5 The stub class shall provide a public constructor.

4.3.4.1.6 The constructor signature shall be:

public <<Service>>Stub(MALConsumer consumer)

4.3.4.1.7 The constructor shall assign the attribute ‘consumer’ with the\wvalue pf the
payameter ‘consumer’.

4.3.4.1.8 When calling the MALConsumer, the Stub shall conwvert each body element
which type is mapped to a Union by creating a new Union from the body element.

4.3.4.1.9 When getting a body element from a MALMessageBody, the Stub class shalll pass
an|instance of the element if the type is concrete, i.e., if there’is no polymorphism; othprwise
the Stub class shall pass the value NULL.

4.3.4.1.10 When returning a result from the MAL:Consumer, the Stub shall convernt each
body element which type is Union to its Java type value.

4.3.4.2 SEND Operation Invocation

Far each SEND operation, the method ‘<<op>>’ inherited from the interface <<Seryice>>
shall be implemented by calling the method “send’ provided by the attribute ‘consumer’ with
the following parameters:

a) the MALSendQperation description resolved from the <<Service>>Helper;

b) the body elements.

4.3.4.3 SUBMIT Operation Synchronous Invocation

Far each SUBMIT operation, the method ‘<<op>>’ inherited from the interface <<Seryice>>

Sh H-ha imnloamantad hyv calling tha mathad ‘ciithmit’ nraovided hyvy tha attribiite ‘can umer’
|aH—Be—Hhptemertea—By—-GagtReMmethoa—sHbit—proviaea—BytheattHBHUte—ceh

with the following parameters:

a) the MALSubmitOperation description resolved from the <<Service>>Helper;

b) the body elements.
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4.3.4.4 REQUEST Operation Synchronous Invocation

4.3.4.4.1 For each REQUEST operation, the method ‘<<op>>" inherited from the interface
<<Service>> shall be implemented by calling the method ‘request’ provided by the attribute
‘consumer’ with the following parameters:

a) the MALRequestOperation description resolved from the <<Service>>Helper;

b) the body elements.

4.3.44.2 If the RESPONSE is not empty, the body elements returned by the call ;taothe
method ‘request’ shall be returned as the result of the method ‘<<op>>’ in the following
way:

a) | if there is only one body element, then it shall be returned;

b)| if there is more than one body element, then an <<Op>>Respanse shall be created
from the body elements and returned.

4.3.4% INVOKE Operation Synchronous Invocation

4.3.4%.1 For each INVOKE operation, the method ‘€<op>>’ inherited from the interfgce
<<Seryice>> shall be implemented by calling the method ‘invoke’ provided by the attribyite
‘consymer’ with the following parameters:

a) | the MALInvokeOperation descriptionresolved from the <<Service>>Helper;
b)| the <<Service>>Adapter;

c) | the body elements.

4.3.4.%.2 If the ACK is not_empty, the body elements returned by the call to the method
‘invoKe’ shall be returned as’the result of the method ‘<<op>>’ in the following way:

a) | if there is onlyyone body element, then it shall be returned,;

b)| if theresis'more than one body element, then a <<Op>>Ack shall be created from the
body-elements and returned.

4.3.4.6 PROGRESS Operation Synchronous Invocation

4.3.4.6.1 For each PROGRESS operation, the method ‘<<op>>’ inherited from the
interface <<Service>> shall be implemented by calling the method ‘progress’ provided by
the attribute ‘consumer’ with the following parameters:

a) the MALProgressOperation description resolved from the <<Service>>Helper;

b) the <<Service>>Adapter;
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¢) the body elements.

4.3.4.6.2 |If the ACK is not empty, the Element returned by the call to the method
‘progress’ shall be returned as the result of the method ‘<<op>>’ in the following way:

a) if there is only one body element, then it shall be returned;

b) if there is more than one body element, then a <<Op>>Ack shall be created from the
body elements and returned.

4.3.47 PUBLISH-SUBSCRIBE Operation Synchronous Invocation

4.3.47.1 For each PUBLISH-SUBSCRIBE operation, the method ‘registerFor<<op>>’
inherited from the interface <<Service>> shall be implemented by,calling the method
‘rdgister’ provided by the attribute ‘consumer’ with the following parameters:

a) the MALPubSubOperation description resolved from the €<Service>>Helper;
b) the Subscription;

c) the <<Service>>Adapter.

4.3.4.7.2 For each PUBLISH-SUBSCRIBE operation, the method “deregisterFor<<gop>>’
inherited from the interface <<Service>> shall“be implemented by calling the method
‘dg¢register’ provided by the attribute ‘consumiér’ with the following parameters:

a) the MALPubSubOperation description resolved from the <<Service>>Helper;

b) the IdentifierList.

4.3.4.8 SUBMIT Operation Asynchronous Invocation

For each SUBMIT coperation, the method ‘async<<Op>>’ inherited from the inferface
<qService>> shalCbe implemented by calling the method ‘asyncSubmit’ provided py the
attribute “‘consuiner’ with the following parameters:

a) thedVIALSubmitOperation description resolved from the <<Service>>Helper;

b)< the <<Service>>Adapter;

T)thebody etemments:

4.3.49 REQUEST Operation Asynchronous Invocation
For each REQUEST operation, the method ‘async<<Op>>’ inherited from the interface

<<Service>> shall be implemented by calling the method ‘asyncRequest’ provided by the
attribute “‘consumer’ with the following parameters:
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the MALRequestOperation description resolved from the <<Service>>Helper;
the <<Service>>Adapter;

the body elements.

4.3.4.10 INVOKE Operation Asynchronous Invocation

For e

<<Ser

attribdte “‘consumer’ with the following parameters:

a)
b)

c)

4.3.4.

For eqch PROGRESS operation, the method ‘async<<@p>>’ inherited from the interfa

<<Ser

attribyte ‘consumer’ with the following parameters:

3)
b)

c)

4.3.4.

4.3.4.]

inherited from the Jnterface <<Service>> shall be implemented by calling the meth

‘asyna
a)
b)
c)

11 PROGRESS Operation Asynchronous Invocation

12 PUBLISH-SUBSCRIBE Operation Asynchronous Invocation

vice>> shall be implemented by calling the method ‘asyncinvoke’ provided by

the MALInvokeOperation description resolved from the <<Service>>Helper;
the <<Service>>Adapter;

the body elements.

vice>> shall be implemented by calling the method ‘asyncProgress’ provided by f

the MALProgressOperation description.resolved from the <<Service>>Helper;
the <<Service>>Adapter;

the body elements.

2.1 For each PUBLISH-SUBSCRIBE operation, the method ‘async<<Op>>Regist

Register’ provided by the attribute ‘consumer’” with the following parameters:
the MALPubSubOperation description resolved from the <<Service>>Helper;

the Subscription;

ach INVVOKE npmatinny the methaod ‘async<<Op>>’ inherited from the interface

he

ice
he

or’

od

the <<Service>>Adapter.

4.3.4.12.2 For each PUBLISH-SUBSCRIBE operation, the meth
‘async<<Op>>Deregister’ inherited from the interface <<Service>> shall be implemented by
calling the method “asyncDeregister’ provided by the attribute *‘consumer’ with the following

param

a)

eters:

the MALPubSubOperation description resolved from the <<Service>>Helper;

od
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b) the ldentifierList;

c) the <<Service>>Adapter.

4.3.4.13 Continue an Interaction

For each SUBMIT, REQUEST, INVOKE and PROGRESS operation, the method
‘continue<<Op>>’ inherited from the interface <<Service>> shall be implemented by calling

the—Tmethod—"comntmuetmteractiom provided by the—attrbute—tonsumer —withthe—fotiowing

pafameters:
a) the MALOperation description resolved from the <<Service>>Helper;
b) the parameters ‘lastinteractionStage’, ‘initiationTimestamp’ and ‘transactionld’

c) the <<Service>>Adapter.

44 PROVIDER
441 OVERVIEW

Figure 4-2 is a class diagram that describes the.relationships between the skeleton ¢lasses
anf interfaces at the provider side with the delegation pattern. The following classes or
interfaces are shown:

a) <<Service>>Skeleton is the skeleton interface;

b) <<Service>>DelegationSkeleton is the skeleton implementation class according to
the delegation pattern;

c) <<Service>>Handler is the service specific handler interface;
d) <<Service>>HandlerImpl is the service implementation class;
e) <<Op>>Publisher is a specific publishing interface;

f) <<Qperation>>Interaction is a specific interaction interface.
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MaALInteractionHandler <Service>Skeleton

i T

<Update=Publisher =Senvice>DelegationSkeleton <Service>Handler
<Operation=Interaction js
<Service>Handlerimpl

Figure 4-2: Relationships between the Skeleton Classes and Interfaees(Delegation
Pattern)

With the inheritance pattern, the class <<Service>>DelegationSkelteton is replaced by the
class ¥<Service>>InheritanceSkeleton, which is the skeleton implementation class according
to the jinheritance pattern. The class diagram becomes that shown in figure 4-3.

MALInteractionHandler <ServiceSkeleton <Service>Handler
£h £y z‘}.
<Update>Publisher <Sendice>InheritancySkeleton
25
=0peration=Interaction

<ServicexHandlerimpl

Figure 4-3: Relationships between the Skeleton Classes and Interfaces (Inheritance

Pattern)
A seree—provider—eanbe-bound-several-times—to-one—orseveraltransportayers—Sueh a
service provider is called a “multi-binding service provider’. It is represented by a single
skeleton instance bound to several MALProviders as shown by figure 4-4.
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1: handlelinteractionContext1)
R =

Provider 2
R —v

2. handlefinteractionContexd)

Provider 1

Skeleton

Figure 4-4: Multi-Binding Service Provider

442 HANDLER INTERFACE

4.

[

|.2.1 Definition

4.4.2.1.1 A handler interface shall be defined in order to handleinteraction patterns through
seqvice specific methods.

4.4.2.1.2 The name of the interface is the identifier of\the service suffixed with ‘Handler’:
<qService>>Handler.
4.4.2.2 SEND Operation Invocation

44221 A method ‘<<op>>’ shall.be“defined for each SEND operation provided py the
sefvice.

4.

[N

|.2.2.2  The signature of thé:method ‘<<op>>’ shall be:
puplic void <<op>>(<<£In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,

MAL Interaction interaction)
[throws MALInteractionException, MALException

4.4.2.3 SUBMIT Operation Invocation

4.4.2.3.4.> A method ‘<<op>>’ shall be defined for each SUBMIT operation provided by the
sefvice:

4.4.2.3.2 The signature of the method ‘<<op>>’ shall be:

public void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
MALInteraction interaction)
throws MALInteractionException, MALException
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4.4.2.4 REQUEST Operation Invocation

4.4.24.1 A method ‘<<op>>’ shall be defined for each REQUEST operation provided by
the service.

4.4.2.4.2 If the RESPONSE message body is empty, then the signature of the method
‘<<op>> shall be:

public void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
MALfhTteractiom Trteraction)
thrpws MALInteractionException, MALException

4.4.24.3 If the RESPONSE message body contains one element, then the signaturé of the
‘<<op>>’ shall be:

<<Res [1]>> <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>>_p<<N>>,
Interaction interaction)
thrpws MALInteractionException, MALException

4.4.24.4 If the RESPONSE message body contains more_than one element, then the
signatpire of the method ‘<<op>>’ shall be:

publifc <<Op>>Response <<op>>(<<In [i]>> p<<i>>{ .. <<In [N]>> p<<N>>,

MALlInteraction interaction)
thrpws MALInteractionException, MALExcep€ion

4.4.2% INVOKE Operation Invocation

4.4.2%1 A method ‘<<op>>’ shall be:defined for each INVOKE operation provided by the
service.

4.4.2.%.2 The signature of the(method ‘<<op>>’ shall be:
public void <<op>>(<<ln Ti]>> p<<i>>, ... <<In [N]>> p<<N>>,

MALInvoke interaction)
thrpws MALInteractionException, MALException

4426 PRQOGRESS Operation Invocation

4.4.2.6.L “A method ‘<<op>>’ shall be defined for each PROGRESS operation provided by
the sefwice:

4.4.2.6.2 The signature of the method ‘<<op>>’ shall be:

public void <<op>>(<<In [i]>> p<<i>>, ... <<In [N]>> p<<N>>,
MALProgress interaction)
throws MALInteractionException, MALException
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4427 Skeleton setter

44271 A method ‘setSkeleton’ shall be defined in order to set the reference of the
skeleton object.

4.4.2.7.2 The signature of the method “setSkeleton’ shall be:

public void setSkeleton(<<Service>>Skeleton skeleton)

.3 SKELETON INTERFACE
3.1 Definition
.3.1.1 A skeleton interface shall be defined in order to enable the creation of publighers.

.3.1.2 The name of the interface is the identifier of the servicetsuffixed with ‘Skeleton’:
Service>>Skeleton.

.3.2 Create a Publisher

3.21 A method ‘create<<Op>>Publisher’ shall be defined for each PUBLISH-
BSCRIBE operation in order to create a specific publisher.

.3.2.2 The signature of the method ‘create<<Op>>Publisher’ shall be:

public <<Op>>Publisher create<<0Op>>Publisher(
IdentifierList domain,

Identifier networkZone,

essionType sessionType,

Identifier sessionNamé;

oSLevel publishQos;

java.util _Map publishProperties,

Integer publishRriority) throws MALException

444 PUBLISHER

4441 <Pefinition

44411 A publisher class shall be defined in order to enable the handler to gublish
updates to the brokers owned by the activating providers, i.e., the MALProviders that
activate the handler.

4.4.4.1.2 One publisher class shall be defined for each PUBLISH-SUBSCRIBE operation.

4.4.4.1.3 A publisher class shall belong to the “provider’ package of the service that owns
the PUBLISH-SUBSCRIBE operation.
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44414 The name of the class shall be the identifier of the PUBLISH-SUBSCRIBE
operation suffixed with *Publisher’: <<Op>>Publisher.

4.4.4.1.5 The class shall define the attribute specified in table 4-5.

Table 4-5: <<Op>> Publisher Attribute

Attribute Type
publisherSet MAVLPublisherSet

4.4.4.1.6 The publisher class shall provide a public constructor.

4.4.4.1.7 The constructor signature shall be:

publifc <<Op>>Publisher(MALPublisherSet publisherSet)

4.4.4.1.8 The constructor parameter shall be assigned as described in table 4-6.

Table 4-6: <<Op>>Publisher constructor Parameter

Parameter Description
publisherSet MALPublisherSet created-through the MALProviderSet owned by the
skeleton

4.4.4.2 Synchronous REGISTER Invocation

44421 A method ‘register’ shall be defined in order to call the MALPublisherSet method
‘register’.

4.4.4.2.2 The signature of the method ‘register’ shall be the same as the MALPublisher$et
method ‘register’.

4.4.4.3 Synchronous DEREGISTER Invocation

444’ 1 Aot nal Al vy ot e? ol ol o Alof P~ Db oo @ t
P Pl RO JON B ~\ TTICTUTou UCTTYIOWCI 1Al T UCTTITITU 1 FUuTISHIct e

method ‘deregister’.

44432 The signature of the method ‘deregister’ shall be the same as the
MALPublisherSet method “deregister’.
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4.4.4.4 Asynchronous REGISTER Invocation

44441 A method ‘asyncRegister’ shall be defined in order to call the MALPublisherSet
method “‘asyncRegister’.

44442 The signature of the method ‘asyncRegister’ shall be the same as the
MALPublisherSet method ‘asyncRegister’.

4.5 Asynchronous DEREGISTER Invocation

451 A method ‘asyncDeregister’ shall be defined in order fo - call the
LPublisherSet method ‘asyncDeregister’.

<+

4.5.2 The signature of the method ‘asyncDeregister’ shall be the same as the
LPublisherSet method ‘asyncDeregister’.

4t

4.6 PUBLISH Invocation

4.6.1 A method “publish’ shall be defined in order-to call the MALPublisherSet method
blish’.

4.6.2  The signature of the method “publish? shall be:

lic void publish(
pdateHeaderList updateHeaderList,
<Notify [i]>>List updateList<<i>>,
. <<Notify [N]>>List updatelList<<N>>)
hrows java.lang.lllegalAkgumentException,

MAL InteractionException, MALException
4.4.46.3 The parameters,of the method ‘publish’ shall be assigned as descrilped in
talle 4-7.

Table 4-7: <<Op>>Publisher ‘publish’ Parameters

Pdrameter Description
updateHeaderL.ist Headers of the updates to be published
updateList<<i>> List of updates to be published
4447 Close

4447.1 A method ‘close’ shall be defined in order to call the MALPublisherSet method
‘close’.
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4.4.4.7.2 The signature of the method ‘close’ shall be the same as the MALPublisherSet
method ‘close’.

445 INVOKE INTERACTION

4451 Definition

4.45.1.1 Foreach INVOKE operation an <<Op>>Interaction class shall be defined.

4.45.1.2 The <<Op>>Interaction class shall define the attribute specified in table 4-8.

Table 4-8: Invoke <<Op>>Interaction Attribute

AttriQute Type
interagtion MALInvoke

4.45.1.3 The <<Op>>Interaction class shall provide a public censtructor.

4.45.1.4 The <<Op>>Interaction constructor signature ‘shall be:

<<Op>pInteraction(MALInvoke interaction)

4.45.1.5 When calling the MALInvoke, the'<<Op>>Interaction class shall convert edch
body glement which type is mapped to a*Union by creating a new Union from the bady
elemenpt.

4.45.1.6 If the message body is'empty, then the value NULL shall be passed to the
MAL Invoke interaction.
4.45.2 Interaction Getter

44521 A method ‘getinteraction’ shall be defined in order to get the MALInvgke
interagtion.

4.4.5.2.2 . The signature of the method “getInteraction’ shall be:

publ icMALInvoke getlnteractionQ

4.45.3 Specific ACK Sending

4.453.1 A method ‘sendAcknowledgement’ shall be defined in order to send a specific
ACK.
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4.4.5.3.2 The signature of the method ‘sendAcknowledgement’ shall be:

public MALMessage sendAcknowledgement(
<<Ack [i]>> ack<<i>>, ... <<Ack [N]>> ack<<N>>)
throws MALInteractionException, MALException

44533 The method shall be implemented in order to call the method
‘sendAcknowledgement’ provided by the MALInvoke interaction.

4454 Specific RESPONSE Sending

44541 A method ‘sendResponse’ shall be defined in order to sendlra specific
RESPONSE.

4.45.4.2 The signature of the method ‘sendResponse’ shall be:

public MALMessage sendResponse(
<Res [1]>> res<<i>>, ... <<Res [N]>> res<<N>>)
hrows MALInteractionException, MALException

44543 The method ‘sendResponse’ shall be implemented in order to call the method
‘sgndResponse’ provided by the MALInvoke interaction.

4455 Generic ERROR Sending

44551 A method ‘sendError’ shall be'defined in order to send an ERROR.

4.4.55.2 The signature of the method ‘sendError’ shall be:

public MALMessage sendErxror(MALStandardError error)
hrows MALInteractionException, MALException

44553 The methed ‘sendError’ shall be implemented in order to call the method
‘sgndError’ provided-by the MALInvoke interaction.
446 PROGRESS INTERACTION

4.

[

.61 ¢ Definition

4.4.6.1.1 For each PROGRESS operation an <<Op>>Interaction class shall be defined.

4.4.6.1.2 The <<Op>>Interaction class shall define the attribute specified in table 4-9.
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Table 4-9: Progress <<Op>>Interaction Attribute

Attribute Type

interaction MALProgress

4.4.6.1.3 The <<Op>>Interaction class shall provide a public constructor.

4.4.6.1.4 The <<Op>>Interaction constructor signature shall be:

<<Op>

4.4.6.]
body
eleme

446.1.

MALH

446.2

4.4.6.7
intera

4.4.6.

publ i

4.4.6.
4.4.6.1

4.4.6.1
to the

publi
<<A

3 Specific ACK Sending

>1nteraction(MALProgress interaction)

.5  When calling the MALProgress, the <<Op>>Interaction class shall convert eg
element which type is mapped to a Union by creating a new Union_from the bg
nt.

6 If the message body is empty, then the value NULL shall be passed to {
Progress interaction.
Interaction Getter

.1 A method ‘getinteraction’ shall be defined in order to get the MALProgr
tion.

.2 The signature of the method *getintéeraction’ shall be:

c MALProgress getlnteraction()

c MALMgssage sendAcknowledgement(
ck [iT>> ack<<i>>, ... <<Ack [N]>> ack<<N>>)

ch
dy

ESS

.1 A method ‘sendAcknowledgement’ shall be defined in order to send a specific ACK.
.2 The signature*of the method ‘sendAcknowledgement’ shall be defined according
ACK message body:

thrpws. MALInteractionException, MALException
4.4.6.3.3  The method “sendAcknowledgement™ shall be implemented 1n order to call the
method ‘sendAcknowledgement’ provided by the MALProgress.
4.4.6.4 Specific UPDATE Sending
4.4.6.4.1 A method ‘sendUpdate’ shall be defined in order to send a specific UPDATE.
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4.4.6.4.2 The signature of the method ‘sendUpdate’ shall be:

public MALMessage sendUpdate(<<Update>> update)
throws MALInteractionException, MALException

4.4.6.4.3 The method ‘sendUpdate’ shall be implemented in order to call the method
‘sendUpdate’ provided by the MALProgress interaction.

STOTO

44651 A method ‘sendResponse’ shall be defined in order to send(a specific

4.4.6.5.2 The signature of the method ‘sendResponse’ shall be:

public MALMessage sendResponse(
<Res [1]>> res<<i>>, ... <<Res [N]>> res<<N>>)
hrows MALInteractionException, MALException

4.4.6.5.3 The method ‘sendResponse’ shall be implemented in order to call the method
‘sgndResponse’ provided by the MALProgress interaction.

4.4.6.6 Generic ERROR Sending

4.4.6.6.1 A method ‘sendError’ shall be defined in order to send an ERROR.

4.4.6.6.2 The signature of the methad “sendError’ shall be:

public MALMessage sendError(MALStandardError error)
hrows MALInteractionException, MALException

4.4.6.6.3 The method. *sendError’ shall be implemented in order to call the method
‘sgndError’ providedby-the MALProgress interaction.
4.4.7 INHERITANCE SKELETON IMPLEMENTATION CLASS

4.4.7.1 - Definition

44741 A Skeleton class shall be defined in order to enable to implement a handler by
inheriting from this skeleton.

4.4.7.1.2 The name of the class shall be the identifier of the service suffixed with
‘InheritanceSkeleton’: <<Service>>InheritanceSkeleton.

4.47.1.3 The <<Service>>InheritanceSkeleton class shall be abstract.
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4.4.7.1.4 The <<Service>>InheritanceSkeleton class shall implement three interfaces:
a) MALInteractionHandler;
b) <<Service>>Skeleton;

c) <<Service>>Handler.

4.4.7.1.5 The <<Service>>InheritanceSkeleton class shall define the attributes specified in

table 4-10

Table 4-10: <<Service>>InheritanceSkeleton Attributes
Attrilute Type
providerSet MALProviderSet

44.7.1.6 The <<Service>>InheritanceSkeleton class shall provide a public empty
constrpictor.

4.4.7.1.7 The <<Service>>InheritanceSkeleton constructor-signature shall be:

public <<Service>>InheritanceSkeleton()

4.4.7.1.8 The <<Service>>InheritanceSkeletor> constructor shall assign the attribyte
‘provifderSet’ with a new ProviderSet taking ‘as a parameter the MALService statically
declarpd by the <<Service>>Helper.

44719 When getting a body element from a MALMessageBody, the
<<Seryice>>InheritanceSkeleton_tlass shall pass an instance of the element if the type| is
concrgte, i.e., if there is no pelymorphism; otherwise the <<Service>>InheritanceSkelefon
class ghall pass the value NULL.

4.4.7.1.10 When calling”the <<Service>>Handler, the <<Service>>InheritanceSkeleton
class ghall convert each body element which type is Union to its Java type value.

447111 When' returning a result from the <<Service>>Handler, the
<<Serpice>>InheritanceSkeleton class shall convert each body element which type|is
mapp4d-{o-a Union by creating a new Union from the body element.

4.47.2 MAL Initialization

The method ‘mallnitialize’ shall be implemented by adding the MALProvider to the
MALProviderSet.
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4.47.3 MAL Finalization

The method ‘malFinalize’ shall be implemented by removing the MALProvider from the
MALProviderSet.

4.4.7.4 Creating Publishers

44.74.1 The <<Service>>InheritanceSkeleton class shall implement the methods
‘cileate<<Op>>Publisher’ inherited from the <<Service>>Skeleton interface.

44742 The implementation shall create a new MALPublisherSet) from the
MALProviderSet, call the <<Op>>Publisher constructor with the created MALPublisherSet
as|a parameter and return the result.

4.4.75 Handle SEND Interactions

4.4.75.1 The method ‘handleSend’ inherited from the <<Service>>Handler interfacg shall
implemented by calling the specific handler method according to the operation.

4.4.75.2 If the operation is not defined by the “service, then a MAL standard error
MAL::UNSUPPORTED_OPERATION shall be raised as a MALInteractionException.
44.7.6 Handle SUBMIT Interactions

4.4.7.6.1 The method ‘handleSubmit’ inherited from the <<Service>>Handler interface
shall be implemented by calling thespecific handler method according to the operation

4.4.76.2 Once the specific handler method ‘<<op>>" has been called the method
‘sandAcknowledgement’ provided by the MALSubmit parameter shall be called.

44.7.6.3 |If the operation is not defined by the service, then a MAL standard error
MAL::UNSUPPORTED_OPERATION shall be raised as an ACK ERROR through the
MALSubmit.nteraction context.

4.4.74 Y Handle REQUEST Interactions

4.4.7.7.1 The method ‘handleRequest’ inherited from the <<Service>>Handler interface
shall be implemented by calling the specific handler method according to the operation.

4.4.7.7.2 Once the specific handler method ‘<<op>>" has been called the method
‘sendResponse’ provided by the MALRequest parameter shall be called.

4.4.7.7.3 If the returned message body is empty, then no value shall be passed to the
interaction.
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4.4.7.7.4 If the operation is not defined by the service, then a MAL standard error
MAL::UNSUPPORTED_OPERATION shall be raised as a RESPONSE ERROR through
the MALRequest interaction context.

4478 Handle INVOKE Interactions

4.4.7.8.1 The method ‘handlelnvoke’ inherited from the <<Service>>Handler interface
shall be implemented by calling the specific handler method according to the operation.

4.4.7.8.2 anew <<Op>>Interaction shall be instantiated with the MALInvoke parameter{of
the method ‘handlelnvoke’ and passed as the <<Op>>Interaction parameter of the, 'method
‘<<opp>’.

4.4.7.8.3 If the operation is not defined by the service, then a MAWL -standard erfor
MAL{UNSUPPORTED_OPERATION shall be raised as an ACK ERROR through the
MAL Invoke interaction context.

4479 Handle PROGRESS Interactions

4.4.7.9.1 The method ‘handleProgress’ inherited from:the <<Service>>Handler interfgce
shall e implemented by calling the specific handler method according to the operation.

4.4.7.9.2 a new <<Op>>Interaction shall be instantiated with the MALProgress paramefer
of thg method ‘handleProgress’ and passed -as the <<Op>>Interaction parameter of the
method ‘<<op>>’.

4.4.7.9.3 If the operation is not defined by the service, then a MAL standard erfor
MAL{UNSUPPORTED_OPERATION shall be raised as an ACK ERROR through the
MALRrogress interaction context,

4.4.8 | DELEGATIONSKELETON IMPLEMENTATION CLASS
4.4.8.1 Definition
4.4.8.1.1 A skeleton class shall be defined in order to enable to implement a handler by

implementing-the <<Service>>Handler interface.
4.4.8W tdentifi i i ith

‘DelegationSkeleton’: <<Service>>DelegationSkeleton.

4.4.8.1.3 The <<Service>>DelegationSkeleton class shall not be abstract.

4.4.8.1.4 The <<Service>>DelegationSkeleton class shall implement two interfaces:
a) MALInteractionHandler;

b) <<Service>>Skeleton.
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4.4.8.1.5 The <<Service>>DelegationSkeleton class shall define the attributes specified in

table 4-11.
Table 4-11: <<Service>>DelegationSkeleton Attributes
Attribute Type
delegate <<Service>>Handler
providerSet MALProviderSet

=

4.4.8.1.6 The <<Service>>DelegationSkeleton class shall provide a public constructo

4.4.8.1.7 The <<Service>>DelegationSkeleton constructor signature shall be:

public <<Service>>DelegationSkeleton(<<Service>>Handler delegate)
44.8.1.8 The <<Service>>DelegationSkeleton constructor “shall assign the atfribute
‘dglegate’ with the value of the parameter “‘delegate’.
4482 MAL Initialization

THe <<Service>>DelegationSkeleton class shallimplement the methods ‘malinitialize’ in the
same way as the inheritance skeleton.
4.4.8.3 MAL Finalization

The <<Service>>DelegationSkeleton class shall implement the methods ‘malFinalize’|in the
same way as the inheritance skeleton.
4.4.8.4 Creating-Publishers

ThHe  <<Service>>DelegationSkeleton  class  shall ~ implement the  mpthods
‘cleate<<Qp>>Publisher’ in the same way as the inheritance skeleton.

4485 Handle Interactions

The <<Service>>DelegationSkeleton class shall implement the method ‘handle<<Ip>>’ in
the same way as the inheritance skeleton except that the specific handler method is provided
by the attribute *delegate’.
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45 DATASTRUCTURES
451 OVERVIEW

This subsection specifies how enumeration, list and composite data structures are mapped to
classes used on both consumer and provider sides.

452 PACKAGE

4,5.2.1 If the data structure belongs to an area, then the package shall be:

<<root name>>.<<lareal>>_structures

4.5.2.2 If the data structure belongs to a service, then the package shall be:

<<roolt name>>_<<lareal>>_.<<Iservicel>>_structures

4.5.3 | CLASS DEFINITION

45.3.1 Aclass shall be defined for each data type.

4.5.3.2 The class name shall be the name of the datatype: <<Type name>>.
4.5.3.3 A list class shall be defined for every cencrete data type.

4.5.3.4 The list class name shall be: <<L.ist'element type name>>L.ist.
4.5.3.% The class shall be public.

4.5.3.6 If the data type is concrete, then the class shall be final.

45.3.7 If the data type is-abstract, then the class shall be abstract.

45.4 | INTERFACE DEFINITION

45.4.1 A listmarker interface shall be defined for every abstract data type.

4.5.4.2 ““The list marker interface name shall be: <<L.ist element type name>>L.ist.
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455 SHORT FORM
455.1 Constants declaration
455.2 Limitation

The Java MAL API shall support only data types whose short form part is strictly less than
2% and strictly greater than -2,

4%5.2.1 If the data type 1S concrete, then its absolute short form shall be computed as
follows:

a) the absolute short form shall be a long integer;

b) the area number shall be shifted to the leftmost position of the-absolute short form:
bits 48 to 63;

c) the service number shall be shifted to the left of the absolute short form after the area
number: bits 32 to 47;

d) the area version number shall be shifted to the left.of'the absolute short form affer the
service number: bits 24 to 31,

e) the relative type shall be assigned to the rightmost position of the absolute shor{ form:
bits 0 to 23.

4.%.5.2.2 If the data type is concrete, then the following constants shall be declared:
public static final Long SHORTCFORM = new Long(<<absolute short form>>)

public static final Integer TYPE_SHORT FORM =
hew Integer(<<type shart Form>>)

4%53 Getthe Short Form

If the data typecis-concrete, then the method ‘getShortForm’ inherited from the Element
interface shall'be implemented by returning the constant SHORT_FORM declared py the
clgss.

4554 Getthe Area Number

If the data type is concrete, then the method ‘getAreaNumber’ inherited from the Element
interface shall be implemented by returning the number of the area where the data type is
defined.
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4555 Get the Service Number

If the data type is concrete, then the method “getServiceNumber’ inherited from the Element
interface shall be implemented as follows:

a) if the data type belongs to a service, then the number of the service shall be returned;

b) if the data type does not belong to a service, then the MALService constant
NULL_SERVICE_NUMBER shall be returned.

455.6 Getthe Type Short Form
If the[data type is concrete, then the method ‘getShortForm’ inherited from the Element
interfgce shall be implemented by returning the constant TYPE_SHORT_FORM declared by
the clgss.

45.6 | ENUMERATION
45.6.1 Limitation

The MAL Java API shall support only MAL enumeration values that are less than or equal| to
the gre¢atest 32-bit signed integer.
45.6.2 Class Definition

45.6.2.1 The class shall extend the c¢lass’Enumeration.

45.6.2.2 The class shall be final.

45.6.3 Enumeration lems

The fgllowing staticiconstants shall be defined for each item of the enumeration:
a) | the index,of the enumerated item:

pubPic final static Int _<<ENUM ITEM>> INDEX =
<<enum item index>>;

b) the numeric value of the enumerated item:

public final static Ulnteger <<ENUM ITEM>> NUM_VALUE =
new Ulnteger(<<enum item numeric value>>);

c) the enumerated item:

public final static <<Enumeration>> <<ENUM ITEM>> =
new <<Enumeration>>(new Integer(_<<ENUM ITEM>>_INDEX));
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45.6.4 Getthe Enumerated Item from its Ordinal

45.6.4.1 A method ‘fromOrdinal’ shall be defined in order to return an enumerated item
from its ordinal value.

4.5.6.4.2 The signature of the method ‘fromOrdinal’ shall be:

public static <<Enumeration>> fromOrdinal(int ordinal)

4%.6.5 Getthe Enumerated Item from its Name

4.%.6.5.1 A method ‘fromString’ shall be defined in order to return an enunieratel item
frgm its name.

4.%.6.5.2 The signature of the method ‘fromString’ shall be:

public static <<Enumeration>> fromString(String itemName)
4.%.6.6 Getan Enumerated Item from its Numeric Valde

4%.6.6.1 A method ‘“fromNumericValue’ shall be defined in order to return an enunierated
itegn from its numeric value.

4.%.6.6.2 The method signature shall be:

public static <<Enumeration>> fromNumericValue(Ulnteger nvalue)

4%.6.7 ToString

THe method ‘toString’ shallybe redefined by returning the name of the enumerated item:
<4ENUM ITEM>>,

A

4%.6.8 Createran’Element

THe method ¥createElement’ defined by the interface Element shall be implemented by
rejurning=the first item of the enumeration.

45.6.9 Encode

The method “encode’ defined by the interface Element shall be implemented by encoding the
field ‘ordinal’ through the MALEnNcoder as follows:

a) if the enumeration size is less than or equal to 256, then the method ‘encodeUOctet’
shall be called;
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b) if the enumeration size is greater than 256 and less than or equal to 65536, then the
method ‘encodeUShort’ shall be called;

c¢) if the enumeration size is greater than 65536, then the method ‘encodeUlInteger’ shall
be called.

45.6.10 Decode

4.5.6.10-1 Themethod—decode ™ defined by themterface Eterment stratt-beimptermented by

decod|ng the field “ordinal’ and returning the result of the method “fromindex’.

4.5.6.10.2 The ‘ordinal’ shall be decoded through the MALDecoder as follows:

a) | if the enumeration size is less than or equal to 256, then the methogd,“décodeUOctet’
shall be called;

b)[ if the enumeration size is greater than 256 and less than or equal to 65536, then the
method ‘decodeUShort’ shall be called;

c)| if the enumeration size is greater than 65536, then thelméthod ‘decodeUInteger’ shall
be called.

457 | LIST CLASS
45.7.1 Class Definition

45.7.1.1 The list class shall extend -a‘class that implements java.util.List and assign the
Java Generic type variable with the listelement mapping class.

45.7.1.2 If the list element _type is a MAL::Attribute, then the class shall implement the
interfgce AttributeList and_assign the Java Generic type variable with the list elemgnt
mapping class.

45.7.1.3 If the list element type is an enumeration, then the class shall implement the
interfdce ElementList and assign the Java Generic type variable with the list elemgnt
mapping class:

4.5.7.1.47 I the list element type is a composite, then:

a) if the element type extends MAL.::Composite, then the list class shall implement the
interface CompositeList and assign the Java Generic type variable with the list
element mapping class;

b) if the element type extends a type <<parent composite>>, then the list class shall
implement the interface <<Parent composite>>List and assign the Java Generic type
variable with the list element mapping class;
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45.7.2 Empty Constructor

45.7.2.1 Anempty public constructor shall be defined.

4.5.7.2.2 The constructor signature shall be:

pu

blic <<List class name>>()

4.4
im

4.3

pu

4.5
4.5

4.9
p

=

4.4
fo

4.5

.7.3.1 A public constructor shall be defined in order to create a list withd>an
hacity.

.7.3.2 The specified initial capacity may not be taken into account-depending
plementation.

.7.3.3  The constructor signature shall be:

pblic <<List class name>>(int initialCapacity)

7.4 Encode

.7.4.1 The method ‘encode’ inherited fromithe Element interface shall be impleme|

.7.4.2 A MALLIistEncoder shall be created by calling the method “createListEn

pvided by the MALENcoder;

.7.4.3 Each element of the “list shall be encoded through the MALLIistEnco

lows:

a) if the declared “Jist element type is a MAL:Attribute, then the n
‘encodeNullable<<Attribute>>" provided by the MALEnNcoder shall be called;

b) otherwise,~the method ‘encodeNullableElement’ provided by the MALEncode
be called:

7.5 \'Decode

initial

On the

nted.

coder’

Her as

nethod

I shall

4.

..5.1 The method “decode’ inherited from the Element interface shall be impleme

nted.

45.75.2 A MALListDecoder shall be created by calling the method ‘createListDecoder’
provided by the MALDecoder;

45.75.3 As long as the method ‘hasNext’ of the MALListDecoder returns TRUE, an
element of the list shall be decoded through the MALListDecoder as follows:
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if the declared List element type is a MAL:Attribute, then the method
‘decodeNullable<<Attribute>>" provided by the MALDecoder shall be called,;

b) otherwise, the method ‘decodeNullableElement’ provided by the MALDecoder shall

be called with a new instance of the element as a parameter.
NOTE - The declared list element type cannot be an abstract MAL::Composite.

45.75.4 The decoded element shall be added to this list.

45.7.%.5 This list shall be returned as a result.

45.7.6 Create an Element

The method ‘createElement’ defined by the interface Element shall be implemented [by
calling the empty constructor and returning the result.

45.8 | COMPOSITE

45.8.1 Class Definition

45.8.1.1 If the parent type is not MAL::Composite; then the class shall extend the class
that represents the parent type: <<Composite pareat class>>.

45.8.1.2 |If the parent type is MAL::Composite, then the class shall implement the
Comppsite interface.

45.8.2 Attributes Declaration

A private Java attribute ‘<<field name>>’ typed ‘<<Field class>>" shall be declared for egch

field gf the Composite.

4.5.8.3

9

Empty‘Gonstructor

4.5.8.3.1 ., An empty public constructor shall be defined.

4.5.8.5

public <<Composite>>()

45.8.4 Constructor

45.8.4.1 A public constructor shall be defined with all the fields owned by this Composite
and its parents.
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4.5.8.4.2 The fields shall be declared in the same order as in the Composite type definition
and descending the parent hierarchy.

4.5.8.4.3 The constructor shall declare the following clause:

throws java.lang.lllegalArgumentException

45.8.4.4 If a field cannot be null and if it is assigned with the value NULL, then an
Illegal ArgumentException shall be raised.

4585 Getters
4.%.8.5.1 A getter method ‘get<<Composite field name>>" shall be defined for each fjeld.

4.%.8.5.2 The signature of the method ‘get<<Composite field name>>; shall be:

public <<Composite field class>> get<<Composite field name>>()

4.%.8.6 Setters
4.%.8.6.1 A setter method ‘set<<Composite field name>>" shall be defined for each field.

4.%.8.6.2 The signature of the method ‘set<<Composite field name>>’ shall be:

public void set<<Composite field name>>(
<<Composite Field class>> <<field name>>)
[throws java.lang.lllegalArgumentException

4.%.8.6.3 If the field cannot be. null and if it is assigned with the value NULL, then an
Illegal ArgumentException shaH be raised.

4%.8.7 HashCode

The java.lang.Object method ‘hashCode’ shall be redefined as follows:
a) if theparent type is MAL::Composite, the hashCode shall be equal to 1.

b)<.if the parent type is not MAL::Composite, the hashCode shall be equal to the| result
returned by the super method ‘hashCode’;

c) for each field the hashCode shall be assigned with the sum of:
1) the current hashCode value multiplied by a factor whose value is 31;

2) the hashCode returned by the field or O if the field is NULL.
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45.8.8 Equals

The java.lang.Object method “equals’ shall be redefined as follows. The method shall return:
a) TRUE if the parameter is the same as ‘this’;
b) FALSE if the parameter is NULL,;

c) FALSE if the parameter class is not compliant with the class <<Composite>>;

d)[ FALSE if the parent type is not MAL::Composite and the call to the super method
‘equals’ returns FALSE;

e)| FALSE if the value of a field from the Composite parameter is not equal o, the value
of the same field from this Composite;

f) | TRUE in the other cases.

45.8.9 ToString

The method ‘toString’ shall be redefined by returning a String<formatted as follows:
a) | the first character shall be *(’;
b)| the inherited toString method shall be called;
c)| the character “,” shall be appended,;
d)| for each field:
1) the name of the field shall be appended;
2) the character ‘=’ shathbe appended;
3) the toString representation of the field shall be appended;
4) if the field is;not the last one, the character *,” shall be appended;

e)| the last character shall be *)’.

45.8.10 /Encode

The method ‘encode’ shall be implemented as follows:
a) if the parent type is not MALComposite, then the super ‘encode’ shall be called;
b) every field shall be encoded in the same order as its declaration;
c) ifthe field can be null, then the *“Nullable’ encoding method shall be called,;

d) the encoding shall be done according to the declared field type:

CCSDS 523.1-M-1 Page 4-48 April 2013
© 1SO 2015 — All rights reserved


https://standardsiso.com/api/?name=a006d1c5ea7797c5018c942c77d6e0d9

ISO 20210:2015(E)
CCSDS RECOMMENDED PRACTICE FOR MO MAL JAVA API

1) if the declared field type is a MAL attribute, then the method
‘encode[Nullable]<<Attribute>>" provided by the MALEncoder shall be called;

2) if the declared field type is MAL:Attribute, then the method
‘encode[Nullable]Attribute’ provided by the MALEnNcoder shall be called;

3) if the declared field type is a MAL enumeration, then the method
‘encode[Nullable]Element’ provided by the MALEncoder shall be called;

o method

encode[NuIIabIe]EIement prowded by the MALEncoder shall be called

4.%.8.11 Decode

THe method ‘decode’ shall be implemented as follows:
a) if the parent type is not MALComposite, then the super ‘decode’ shall be called;
b) the result of the super ‘decode’ shall not be used as it feturns “this’;

c) every field shall be decoded in the same order as:its declaration;

d) if the field can be null, then the “nullable’ degoding method shall be called;
e) the decoding shall be done according tothe declared field type:

1) if the declared field type~is a MAL attribute, then the method
‘decode[Nullable]<<Attribute>>’ provided by the MALDecoder shall be cajled,;

2) if the declared field type is MAL:Attribute, then the method
‘decode[Nullable]Attribute’ provided by the MALDecoder shall be called:;

3) if the declared field type is a MAL enumeration, then the method
‘decode[NuHable]Element’ provided by the MALDecoder shall be called with the
first item Of,the enumeration as a parameter;

4) otherwise the declared field shall be a concrete MAL composite and the method
‘decode[Nullable]Element’ provided by the MALDecoder shall be called with a
new instance of the composite as a parameter.

fy“.the method ‘decode’ shall return “this’.

45.8.12 Create an Element

The method ‘createElement’ defined by the interface Element shall be implemented by
calling the empty constructor and returning the result.
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LIST MARKER INTERFACE

45.9.1 Interface Definition

45.9.1.1 The list marker interface shall declare a generic type variable ‘T’ with the
constraint ‘T extends <<Composite>>’.

459.1.2

extend the CompositeList<T> interface.

45.9.1.

interfg

4.6
4.6.1

This s

4.6.2

46.2.1

3 If the list element type extends a type <<parent composite>> then the
ce shall extend the interface <<Parent composite>>List<T>,

ELEMENT FACTORY CLASSES
OVERVIEW

Ibsection specifies how MALElementFactory classes are geherated.

PACKAGE

If the data structure belongs to an area, then the package shall be:

<<roojt name>>_<<lareal>>_.structures.factory

4.6.2.2

If the data structure belongs to a-service, then the package shall be:

<<roojt name>>_<<lareal>>_<<lIservicel>>_structures.factory

4.6.3

4.6.3.1

46.3.2

<<Tyj

4.6.3.1

CLASS DEFINITION
A class shall be.defined for each concrete data type and list type.

The classdiame shall be the name of the data type followed by the suffix ‘Factor,
e name>>Factory.

The class shall be public and final.

If the list element type extends MAL::Composite. then the list interface shall

ist

4.6.3.4 The class shall implement the interface MALElementFactory by implementing the

metho

a)
b)

d “‘createElement’ in the following way:
if the element is a Composite, then the empty constructor shall be called;

if the element is an Enumeration, then the first enumeration item shall be returned;

c) if the element is an Attribute and is not mapped to a Union, then the empty

constructor shall be called;
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d) if the element is an Attribute and is mapped to a Union, then the Union constructor
declaring the attribute type shall be called by passing any value.

4.7 MULTIPLE ELEMENT BODY CLASSES

471 OVERVIEW

This subsection describes the multiple element body classes used on both consumer and

pr

Th

<<

pvider sides.

1.2 PACKAGE

e package shall be:

root name>>_<<lareal>>_<<!Iservice!>>_body

.1.3 RESPONSE BODY

.1.3.1 Definition

.1.3.1.2 The class name shall be: <<Qp>>Response.

.1.3.2 Attributes Dgclaration
private Java attribute shall be declared for each body element:

g

ivate <<Res [i]>> bodyElement<<i>>;

ivate <<Res [N]>> bodyElement<<N>>;

.1.3.1.1 A class shall be defined in order<i0 gather the body elements from the
rSPONSE message.

.1.3.1.3 An <<Op>>Response shall be defined for every REQUEST operation with a
FSPONSE message that takes more than one argument.

41

0N = e P e .
0.9 LCITPty CUTNSUuttul

4.7.3.3.1 An empty public constructor shall be defined.

4.7.3.3.2 The constructor signature shall be:

public <<Op>>Response()
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4.7.3.4 Constructor
4.7.3.4.1 A public constructor shall be defined with all the fields owned by this class.

4.7.3.4.2 The constructor signature shall be:

public <<Op>>Response(<<Res [i]>> bodyElement<<i>>, ..
<<Res [N]>> bodyElement<<N>>)

4.7.3.% Getters
4.7.3.%.1 A getter method ‘getBodyElement<<i>>" shall be defined for each field;

4.7.3.%.2 The signature of the method “‘getBodyElement<<i>>’ shall be:

publifc <<Res [i]>> getBodyElement<<i>>()

4.7.3.6 Setters
4.7.3.6.1 A setter method *setBodyElement<<i>>’ shall be:defined for each field.

4.7.3.6.2 The signature of the method ‘setBodyElement<<i>>" shall be:

public void setBodyElement<<i>>(<<Res [i]>> bodyElement)

4.7.4 | ACK BODY
4.7.4.1 Definition

4.74.1.1 A class shall be defined in order to gather the body elements from the ACK
messape.

4.7.4.1.2 The classriame shall be: <<Op>>Ack.

4.7.4.1.3 An <g0Op>>Ack shall be defined for every INVOKE or PROGRESS operatijon
with ah ACK message that takes more than one argument.

-t

474' A dda-t [ loyvation
e Y AT TUOUTCS DTurdrdatiurd

A private Java attribute shall be declared for each body element:
private <<Ack [i]>> bodyElement<<i>>;

é;ivate <<Ack [N]>> bodyElement<<N>>;
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4.7.4.3 Empty Constructor
4.7.4.3.1 Anempty public <<Op>>Ack constructor shall be defined.

4.7.4.3.2 The <<Op>>Ack constructor signature shall be:

public <<0p>>Ack(Q)

4744 Caonstructor

4.71.4.4.1 A public <<Op>>Ack constructor shall be defined with all the fields~owned by
this class.

4.1.4.4.2 The <<Op>>Ack constructor signature shall be:

public <<Op>>Ack(<<Res [i]>> bodyElement<<i>>, ..
<<Res [N]>> bodyElement<<N>>)

4.1.4.5 Getters
4.1.45.1 A getter method ‘getBodyElement<<i>>’ shall be defined for each field.

4.1.45.2 The signature of the method “‘getBodyElement<<i>>’ shall be:

public <<Ack [i1]>> getBodyElement<<i=>()

4.1.4.6 Setters
4.71.4.6.1 A setter method ‘setBodyElement<<i>>’ shall be defined for each field.

4.71.4.6.2 The signature of;the method ‘setBodyElement<<i>>" shall be:

public void setBodyElement<<i>>(<<Ack [i]>> bodyElement)

4.8 HELPERAND ELEMENT FACTORY CLASSES

4.8.1 OVERVIEW

THis-subsection describes the helper and element factory classes used on both consumer and
provider sides.

48.2 SERVICE HELPER
4.8.2.1 Class Definition

4.8.2.1.1 The service helper package shall be:
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<<root name>>_<<lareal>>_<<lIservicel>>

4.8.2.1.2 The name of the class shall be the identifier of the service suffixed with “‘Helper’:
<<Service>>Helper.

4.8.2.2 Service Declaration

4.8.2.2.1 The number of the service shall be declared as follows:

publifc static final int <<SERVICE>> SERVICE_NUMBER = <<service number>>j
publifc static final UShort <<SERVICE>> SERVICE NUMBER =
new UShort(_<<SERVICE>>_SERVICE_NUMBER) ;

4.8.2.2.2 The name of the service shall be declared as follows:

public static final ldentifier <<SERVICE>> SERVICE_NAME =
new ldentifier(''<<service>>");

4.8.2.2.3 The MALService shall be declared as follows:

publifc static final MALService <<SERVICE>> SERVICE(=
new <<mal package>>_MALService(

<<SERVICE>>_ SERVICE_NUMBER,

<<SERVICE>>_ SERVICE_NAME);

4.8.2.3 Service Level Errors Declaration

The sqrvice level errors shall be declared as-follows:

public static final int _<<ERROR>>_ERROR_NUMBER = <<error number>>;
public static final Ulnteger) <<ERROR>> ERROR_NUMBER =
new Ulnteger (_<<ERROR>>ERROR_NUMBER) ;

4.8.2.4 Operations Declaration

4.8.2.4.1 The numbers of the operations provided by the service shall be declared |as
follows:

public static final int _<<OP>>_OP_NUMBER = <<op number>>;
public static final UShort <<OP>> OP_NUMBER =
new-UShort(_<<OP>> 0P NUMBFR);

4.8.2.4.2 A static MAL<<Ip>>Operation constant shall be created for each operation.
4.8.2.4.3 The last body element short forms array shall be empty.

4.8.2.4.4 The SEND operations shall be declared as follows:

public static final MALSendOperation <<OP>> OP =
new MALSendOperation(
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<<OP>>_ OP_NUMBER,
new ldentifier('<<op>>"),
new Boolean(<<op replayable>>),
new UShort(<<capability set>>),
new MALOperationStage(

new UShort((short) 1),

ISO 20210:2015(E)

new Object[] {<<in short form [i]>>, ... <<in short form [N]>>},

new Object[]1 {}));

4.8.2.4.5 The SUBMIT operations shall be declared as follows:

public static final MALSubmitOperation <<OP>> OP =
new MALSubmitOperation(

<<OP>>_OP_NUMBER,

new ldentifier('<<op>>"),

new Boolean(<<op replayable>>),

new UShort(<<capability set>>),

new MALOperationStage(

new UShort((short) 1),

new Object[] {})):;

4.8.2.4.6 The REQUEST operations shall be declared as follows:

public static final MALRequestOperation <<OP>>'0OP =
new MALRequestOperation (

<<OP>> OP_NUMBER,

new ldentifier('<<op>>"),

new Boolean(<<op replayable>>),

new UShort(<<capability set>>)}

new MALOperationStage(

new UShort((short) 1),

new Object[] {}),
new MALOperationStage(

new UShort((shokt). 2),
new Object[] ({})):

4.8.2.4.7 The INVOKE operations shall be declared as follows:

public static ‘final MALInvokeOperation <<OP>> OP =
new MAlcknvokeOperation(

<<OP>>_OP_NUMBER,

new* Identifier('<<op>>""),

new Boolean(<<op replayable>>),

new UShort(<<capability set>>),

One

new Object[] {<<in short form [i]>>, ... <<in:short form [N]>>},

new Object[] {<<in short form [i]>>, ... <<in short form [N]>},

new Object[] {&<sres short form [i]>>, ... <<res short form [N]>>},

naw MAL rataonCetanng
LILA~2'AU I\ \v3 ey pw)| IULMHU\

new UShort((short) 1),

new Object[] {<<in short form [i]>>, ... <<in short form [N]>>},

new Object[] {3}),
new MALOperationStage(

new UShort((short) 2),

new Object[] {<<ack short form [i]>>, ... <<ack short form [N]>>},

new Object[] {3}),
new MALOperationStage(

new UShort((short) 3),

new Object[] {<<res short form [i]>>, ... <<res short form [N]>>},
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new Object[] {}));

4.8.2.4.8 The PROGRESS operations shall be declared as follows:

publ i

c static final MALProgressOperation <<OP>> OP =

new MALProgressOperation (

4.8.2.4.9 The PUBLISH-SUBSCRIBE operationsishall be declared as follows:

publi

4.8.2.1

4.8.2.1
<<Op

<<OP>>_0OP_NUMBER,

new ldentifier('<<op>>"),

new Boolean(<<op replayable>>),
new UShort(<<capability set>>),

new MAIﬂpprnfianfngp(
new UShort((short) 1),
new Object[] {<<in short form [i]>>, ... <<in short form [N]>3},
new Object[] {}).,
new MALOperationStage(
new UShort((short) 2),

new Object[] {}).,
new MALOperationStage(

new UShort((short) 3),
new Object[] {
<<update short form [i]>>, ... << update short form [N]>>},
new Object[] {}),
new MALOperationStage(
new UShort((short) 4),
new Object[] {<<res short form [i]>>, .. <<res short form [N]>>}
new Object[] {3})):

c static final MALPubSubOperation <<OP>> OP =
ew MALPubSubOperation(
<<OP>>_O0OP_NUMBER,
new ldentifier(''<<op>>"")y¢
new Boolean(<<op replayable>>),
new UShort(<<capability. set>>),
new Object[] {

<<notify list short form [i]>>,

. << notify hist short form [N]>>},

new Object[] {3);

Operation Level Errors Declaration

1 &or all the operations of the service, a public static inner class cal
>>0perationHelper shall be declared.

new Object[] {<<ack short form [i]>>, ... <<ack short_form [N]>>},

ed

4.8.2.5.2 All the errors defined at the level of this operation shall be declared as follows:

publi
publi
new

c static final int <<ERROR>> ERROR_NUMBER = <<error number>>;
c static final Ulnteger <<ERROR>> ERROR_NUMBER =
Ulnteger (_<<ERROR>>_ ERROR_NUMBER);
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4.8.2.6 Initialization

4.8.2.6.1 A method ‘“init’ shall be defined in order to initialize the resources required by the
usage of this service.

4.8.2.6.2 The signature of the method “init’ shall be:

public static void init(MALElementFactoryRegistry elementFactoryRegistry)
throws MALException

.2.6.3 The method ‘“init’ shall be idempotent.
.2.6.4 The method ‘“init’ shall be called by a MAL client before using theseérvice.

.2.6.5 All the MALOperation constants declared in the helper class-shall be added| to the
LService by calling the method ‘addOperation’.

.2.6.6 The MALService shall be added to its MALArea by calling the method
‘adldService’.

4.8.2.6.7 The MALElementFactoryRegistry shall be. assigned to the MALService by
calling the method ‘setElementFactoryRegistry’.

4.8.2.6.8 Every MALElementFactory defined, in this service shall be registered into the
MALElementFactoryRegistry passed as a parameter of the method “init’.

4.8.2.6.9 Every error defined in*:this service shall be registered int¢ the
MAL ContextFactory.
4.8.2.7 Deep Initialization

4.8.2.7.1 A method ‘deeplnit’ shall be defined in order to initialize the resources reguired
by|the usage of this service and all the areas and services it depends on.

4.8.2.7.2 Thesignature of the method “deeplnit’ shall be:

public static void deeplnit(MALEIementFactoryRegistry
elementFactoryRegistry)
hrows MALException

4.8.2.7.3 The method ‘deeplnit’ shall call the method ‘init’ provided by this helper.

4.8.2.7.4 The method “deeplnit’ shall call the method “‘deeplnit’ provided by the helper of
every area and service this service depends on.
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4.8.3 AREA HELPER
4.8.3.1 Class Definition

4.8.3.1.1 The area helper package shall be:

<<root name>>._<<lareal>>

4.8.3.1.2 The name of the class shall be the identifier of the area suffixed with ‘Helper’:
<<Arga>>tetper:

4.8.3.2 Area Declaration

4.8.3.2.1 The number of the area shall be declared as follows:

publifc static final Int _<<AREA>> AREA NUMBER = <<area numbetr>>;
publifc static final UShort <<AREA>> AREA NUMBER =

new UShort(_<<AREA>> AREA NUMBER);
public static final UOctet <<AREA>>_AREA VERSION =

new UOctet((short) <<area version>>);

4.8.3.2.2 The name of the area shall be declared as follows:

publifc static final ldentifier <<AREA>> AREA. NAME =
new ldentifier('<<area>>");

4.8.3.2.3 The MALArea shall be declared as-follows:
public static <<mal package>>_MALArea <<AREA>> AREA = new MALArea(
<KAREA>> AREA_NUMBER, <<AREA>> AREA NAME, <<AREA>> AREA VERSION);

Error Declaration

ea level errors shall-be declared as follows:

public static final int _<<ERROR>> ERROR_NUMBER = <<error number>>;
public static final Ulnteger _<<ERROR>>_ ERROR_NUMBER =
new| Ulnteger(_<<ERROR>>_ERROR_NUMBER) ;

4.8.3.4 Cnitialization

4.8.3.4.1 A method ‘init’ shall be defined in order to initialize the resources required by the
usage of this area.

4.8.3.4.2 The signature of the method “init’ shall be:

public static void init(MALElementFactoryRegistry elementFactoryRegistry)
throws MALException
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4.8.3.4.3 The method ‘init’ shall be idempotent.
4.8.3.4.4 The method ‘init’ shall be called by a MAL client before using the area.

4.8.3.45 The MALArea shall be registered in the MALContextFactory by calling the
method ‘registerArea’.

4.8.3.4.6 Every MALElementFactory defined in this area shall be registered into the
MALElementFactoryReqistry passed as a parameter of the method ‘init’.

4.211.3.4.7 Every error defined in this area shall be registered into the MALContextFactory.

4.8.3.5 Deep Initialization

4.8.3.5.1 A method “‘deeplnit’ shall be defined in order to initialize_the resources reguired
by|the usage of this area and all the areas and services it depends on.

4.8.3.5.2 The signature of the method “deeplinit’ shall be:

public static void deeplnit(MALEIementFactoryRegistry
elementFactoryRegistry)
hrows MALException

4.8.3.5.3 The method ‘deeplinit’ shall call the-method “init” provided by this helper.

4.8.3.5.4 The method “deeplnit’ shall call the method “‘deeplnit’ provided by the helper of
every area and service this area depends-on.
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