INTERNATIONAL
STANDARD

ISO
18446

Second edition
2016-11-15

Space data and information transfes

systems — Space link extension --

Application program interface for the

forward space packetservice

Systemes de transfert des infarmations et données spatiales —

Fxtension de

liaisons spatiales — Interface du programme d'application poyr le service

d'envoi de données spatidles par paquets

= Reference number
— — ISO 18446:2016(E)

©1S0 2016


https://standardsiso.com/api/?name=33fede4fe7e82a0d8d0dd9254c4e621b

ISO 18446:2016(E)

© 1SO 2016

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form or by any
means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior written permission.
Permission can be requested from either ISO at the address below or ISO’s member body in the country of the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +412274901 11

Fax +41 22 749 09 47
copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2016 — All rights reserved


https://standardsiso.com/api/?name=33fede4fe7e82a0d8d0dd9254c4e621b

ISO 18446:2016(E)

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
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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.

CCSDS Recommendations take two forms: Recommended Standards that are prescript{ve

es not imply a commitment by any Agency or organization to implement |its
endations 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 ngw
directions; or (3) be retired or canceled.

In those 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 Praetices and implementations towards the later version of the
Recommended Practice.
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FOREWORD

This document is a technical Recommended Practice for use in developing ground systems
for space missions and has been prepared by the Consultative Committee for Space Data
Systems (CCSDS). The Application Program Interface described herein is intended for
missions that are cross-supported between Agencies of the CCSDS.

This Recommended Practice specifies service type-specific extensions of the Space Link
Extenstonr—Appheation—Program—Interface—for—Fransfer—Serviees—speetfted—by—GCSDS
(rgference [4]). It allows implementing organizations within each Agency to proceéefl with
th¢ development of compatible, derived Standards for the ground systems that-are within
th¢ir cognizance. Derived Agency Standards may implement only a subset (of*the optional
features allowed by the Recommended Practice and may incorporate featiir€s not addressed

bylthe Recommended Practice.

Attention is drawn to the possibility that some of the elements of'\this document may [be the
supject of patent rights. CCSDS has processes for identifying patent issues and for securing
frqm the patent holder agreement that all licensing poli¢ies are reasonable and non-
digcriminatory. However, CCSDS does not have a patentdaw staff, and CCSDS shall jnot be
he]d responsible for identifying any or all such patent rights.

—_

Through the process of normal evolution, itwis' expected that expansion, deletipn, or
m¢dification of this document may occur. Thi§*Recommended Standard is therefore qubject
to| CCSDS document management and change control procedures, which are defined in
Onganization and Processes for the «Consultative Committee for Space Data Systems
(CCSDS A02.1-Y-4). Current versions-of CCSDS documents are maintained at the GCSDS
WED site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be sent to the GCSDS
Seretariat at the e-nfail address indicated on page i.
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At time of publication, the active Member and Observer Agencies of the CCSDS were:

Member Agencies

— Agenzia Spaziale Italiana (ASI)/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 fiir Luft- und Raumfahrt (DLR)/Germany.
— [Europeamn Space Agency (ESA)/Europe.

— | 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 (TsNIIMash)/Russian Federation.
— | China Satellite Launch and Tracking Control Generaly Beijing Institute of Tracking and
Telecommunications Technology (CLTC/BITTT)/China.

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

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

— | Commonwealth Scientific and Industrial Research Organization (CSIRO)/Australia.
— | Danish National Space Center (DNSC)/IDenmark.

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

— | Electronics and Telecommunications-Research Institute (ETRI)/Korea.

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

— | European Telecommunications Satellite Organization (EUTELSAT)/Europe.

— | Geo-Informatics and Spaee Technology Development Agency (GISTDA)/Thailand.
— | Hellenic National Space Committee (HNSC)/Greece.

— | Indian Space Resgarch Organization (ISRO)/India.

— | Institute of Spac€ Research (IKI)/Russian Federation.

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

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

— | Ministry of Communications (MOC)/Israel.

— | 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.

—  South African National Space Agency (SANSA)/Republic of South Africa.

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

— Swedish Space Corporation (SSC)/Sweden.

—  Swiss Space Office (SSO)/Switzerland.

— United States Geological Survey (USGS)/USA.
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DOCUMENT CONTROL
Document  Title Date Status
CCSDS Space Link Extension—Application =~ October Original issue, superseded
916.3-M-1  Program Interface for the Forward 2008
Space Packet Service Recommended
Practice, Issue 1
C(CSDS Space Link Extension—Application = September  Current issue:
91p6.3-M-2  Program Interface for the Forward 2015 — updates text to
Space Packet Service, Recommended accommodate ¢hanges
Practice, Issue 2 in current versipn of
SLE service
specification;

— differentiates
applicability by SLE
service specifidation
version;

— updates referenices.

NQTE - Substantive changes from the ptevious issue are marked with change bars|in the

inside margin.
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INTRODUCTION

1.1 PURPOSE

The Recommended Practice Space Link Extension—Application Program Interface for
Transfer Services—Core Specification (reference [5]) specifies a C++ API for CCSDS Space

Link Extension Transfer Services.

implementing SLE transfer services.

R4
Sp

TH

Forward Space Packet Service defined in reference [3].

1.

Th

It

Th

m

implementationSsupporting the Forward Space Packet service in addition to the specif

pcific SLE service types.

e purpose of this document is to specify extensions to the API needed for Support

SCOPE

is specification defines extensions to the SLE API in terms)of:
a) the FSP-specific functionality provided by AP] components;
b) the FSP-specific interfaces provided by ARF¢Omponents; and

c) the externally visible behavior associated with the FSP interfaces exported
components.

loes not specify:
a) individual implementations or products;
b) the internal design of the components; and

c¢) the technology used for communications.

is Recommended Practice defines only interfaces and behavior that must be provig

reference€ [3].

The API is intended for use by application programs

ference [5] defines the architecture of the API and the functionality that is indepéndent of

of the

by the

led by
cation
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1.3 APPLICABILITY

The Application Program Interface specified in this document supports two generations of
Forward Space Packet service, namely:

a) Generation 2 identified by the version number 1 in the BIND operation, as specified

by reference [CS8];

b)

NOTE

Suppo
limite

Provis
marke

Provigions that apply to all generations are not marked.

1.4

d as:

Generation 3 identified by the version number 4 in the BIND operation, as spe¢ifi
in reference [3].

S

The use of the term ‘Generation’ follows the definition in the APFCore Specificati
(reference [4]), where it is used to classify all SLE Transfer Seryices.

ed

on

Support for Generation 1 is not valid in this book because the FSP initial issue was

written as part of Generation 2 of the RAF, RCF _and CLTU specific version
recommendations.

ions within this Recommended Practice that are specific for a specific generation

[G2:] for provisions specific tg"Generation 2;

[G3:] for provisions specific:to Generation 3.

RATIONALE

This

specificationto specific functions and parameters of the SLE APIL. It also specifies {

distri

ecommended Practice specifies the mapping of the Forward Space Packet serv

rt for Generation 2 of the service is included for-backward compatibility purposes for a
| time and may not be continued in future versions of this specification.

e

ce
he

tion of responsibility for specific functions between SLE API software alnd

appliCatiUﬁ software:

The goal of this Recommended Practice is to create a standard for interoperability between:

a) application software using the SLE API and SLE API software implementing the SLE

API; and
b) SLE user and SLE provider applications communicating with each other using the
SLE API on both.
CCSDS 916.3-M-2 Page 1-2 September 2015
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This interoperability standard also allows exchangeability of different products implementing
the SLE API, as long as they adhere to the interface specification of this Recommended
Practice.

1.5 DOCUMENT STRUCTURE

1.5.1 ORGANIZATION

TH

TH
SL
on|

TH

3.2

SC

is document is organized as follows:

section 1 provides purpose and scope of this Recommended Practice;” idg
conventions, and lists definitions and references used throughout the document;

section 2 describes the extension of the API model defined in referénce [5] to i
support for the FSP service;

section 3 contains detailed specifications for the API components and for applig
using the API;

annex A provides a formal specification of the API interfaces and data types s]
to the FSP service;

annex B lists all acronyms used within thisdocument;

annex C lists informative references.

SLE SERVICE DOCUMENTATION TREE

e SLE suite of Recommended Standards is based on the cross support model defined
E Reference Model (reference [2]). The services defined by the reference model con
e of the three types of Cross Support Services:

a) Part 1: SLE Sepvices;
b) Part 2: Ground Domain Services; and

c) Part3: Ground Communications Services.

e SLE services are further divided into SLE service management and SLE transfer

ntifies

hclude

ations

pecific

in the
stitute

['viees

The basic organization of the SLE services and SLE documentation is shown in figure 1-1.
The various documents are described in the following paragraphs.
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Space Link Extension

Cross Support
Reference Model

Cross Support Concept SLE Executive

Part 1: SLE Services Part 1: SLE Services Summary
SLE Transfer Services
Forward SLE Service Return SLE Service Internet Protocol for SLE Service
Specifications Specifications Transfer Services Management Suite
SLE API for Transfer Services
—————————— -
I Core Specification | Summary of
: | Concept and
| : Rationale
' I
' I
e 4
e SR e ™
Forward | m Return (s L
I SLE service I : P! SLE Service | : I phpplications
I Specifications | /! I Specifications | 1! rogéar_nmer )
[ [H uide
' ! 1
! . Hh
_________ 4 —_—_—— . — 4
TT____________ plopleplepin JI TT______________ plaplepiey JI
. Recommended 77T | 'Recommended !
Legehd; Standard (Blue) Report(Green) E Report (Yellow) ! !_ Practice (Magenta) :
Figure 1-1: SEE Services and SLE API Documentation
a)| Cross Support ‘Reference Model—Part 1: Space Link Extension Services,

Recommended “Standard that defines the framework and terminology for f{
specificatien-0f SLE services.

the concepts of cross support and the SLE services.

SHhaca [ 1 Lvtoncion Somiicoc Lypogitivg Siippmagges o A dpatnictrntiva P o
OPGCC— AT e TON o eIV ICES — LXCCUTIVC DU GT a2 XGHHotratr v O 15O

providing an overview of Space Link Extension (SLE) Services. It is designed
assist readers with their review of existing and future SLE documentation.

he

Cross Support Concept—~Part 1: Space Link Extension Services, a Report introducing

rt
to

Forward SLE Service Specifications, a set of Recommended Standards that provide

specifications of all forward link SLE services.

Return SLE Service Specifications, a set of Recommended Standards that provide

specifications of all return link SLE services.
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f) Internet Protocol for Transfer Services, a Recommended Standard providing the
specification of the wire protocol used for SLE transfer services.

g) SLE Service Management Specifications, a set of Recommended Standards that
establish the basis of SLE service management.

h) Application Program Interface for Transfer Services—Core Specification, a
Recommended Practice document specifying the generic part of the API for SLE
transfer services.

1) Application Program Interface for Transfer Services—Summary of Concept and
Rationale, a Report describing the concept and rationale for specification and
implementation of a Application Program Interface for SLE Transfer Services.

1) Application Program Interface for Return Services, a set of Recemmended Practice
documents specifying the service type-specific extensions of/the API for retufn link
SLE services.

k) Application Program Interface for Forward Services,za set of Recommended Practice
documents specifying the service type-specific extefisions of the API for forward link
SLE services.

1) Application Program Interface for Transfer Services—Application Prograq;mer s
Guide, a Report containing guidance material and software source code examples for
software developers using the APL

1.6 DEFINITIONS, NOMENCLATURE, AND CONVENTIONS

1.6.1 DEFINITIONS

1.¢.1.1 Definitions from ‘TC Space Data Link Protocol

ThHis Recommended Praetice makes use of the following terms defined in reference [1]:
a) AD, BD,/BC;
b) Command Link Control Word (CLCW);

c¢), Erame Operation Procedure (FOP);

=
(]

xer-Access Point (MAP);

T Yoo

e) Virtual Channel (VC).

1.6.1.2 Definitions from SLE Reference Model

This Recommended Practice makes use of the following terms defined in reference [2]:

a) Forward Space Packet service;

CCSDS 916.3-M-2 Page 1-5 September 2015
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b) operation;

c¢) service provider (provider);
d) service user (user);

e) SLE transfer service instance;

f) SLE transfer service production;

g)[SLE Transier service provision,

h)| space link data unit (SL-DU).

1.6.1.3 Definitions from FSP Service

This Recommended Practice makes use of the following terms defined imreference [3]:
a)| association;
b)|[ communications service;
¢)| confirmed operation;
d)| invocation;
e)| parameter;
f) | performance;
g)| port identifier;
h)| return;
1) | service instance provision period;

1) | unconfirmed opération.

1.6.1.4 Definitions from ASN.1 Specification

This Recemmended Practice makes use of the following terms defined in reference [6]:

a) “Object Identifier;

b) Octet String.

1.6.1.5 Definitions from UML Specification

This Recommended Practice makes use of the following terms defined in reference [C7]:

a) Attribute;

CCSDS 916.3-M-2 Page 1-6 September 2015
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b) Base Class;
c) Class;

d) Data Type;
e) Interface;

f) Method.

1.41.1.6 Definitions from API Core Specification

This Recommended Practice makes use of the following terms defined in referénce [4]:
a) Application Program Interface;

b) Component.

1.6.2 NOMENCLATURE
1.6.2.1 Normative Text

THe following conventions apply for the normative specifications in this Recommended
Standard:

a) the words ‘shall’ and ‘must’ imply-a binding and verifiable specification;
b) the word ‘should’ implies an@ptional, but desirable, specification;
c) the word ‘may’ implies,ah.optional specification;

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

NOQTE — These cohventions do not imply constraints on diction in text that is ¢learly
informative in nature.

1.6.2.2 Informative Text

In|thé 'normative sections of this document, informative text is set off from the normative

speetfteattons-eitherinnotes-orunder-one-of the followingsubseetion-headings:
—  Overview;
— Background;
— Rationale;
— Discussion.
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1.6.3 CONVENTIONS
This document applies the conventions defined in reference [4].

The model extensions in section 2 are presented using the Unified Modeling Language
(UML) and applying the conventions defined in reference [4].

The FSP-specific specifications for API components in section 3 are presented using the
conventions specified in reference [4].

The HSP-specific interfaces in annex A are specified using the conventions defined |in
reference [4].

1.7 REFERENCES

The following publications contain provisions which, through reference in this text,
constifute provisions of this document. At the time of publication, the editions indicated
were [valid. All publications are subject to revision, and<users of this document are
encoufaged to investigate the possibility of applying thé{most recent editions of the
publicptions indicated below. The CCSDS Secretariat maintains a register of currently vallid
CCSDS publications.

— A list of informative references is provided in annex C.

C Space Data Link Protocol. Issug2. Recommendation for Space Data Syst¢gm
tandards (Blue Book), CCSDS 232.0-B-2. Washington, D.C.: CCSDS, September
010.
[2] ross Support Reference Model—Part 1: Space Link Extension Services. Issue|?2.
ecommendation for Spae¢ Data System Standards (Blue Book), CCSDS 910.4-B}2.
ashington, D.C.: CCSDS, October 2005.

[3] S$pace Link Extension—Forward Space Packet Service Specification. lIssue |2.
ecommendation for Space Data System Standards (Blue Book), CCSDS 912.3-B}2.
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2 OVERVIEW
2.1 INTRODUCTION

This section describes the extension of the SLE API model in reference [5] for support of the
FSP service. Extensions are needed for the API components API Service Element and SLE
Operations.

In addition to the extensions defined in this section, the component APT Proxy must support
enfoding and decoding of FSP-specific protocol data units.

2.2 PACKAGE FSP SERVICE INSTANCES
2.2.1 OVERVIEW

The FSP extensions to the component API Service Element are defined by the package FSP
Service Instances. Figure 2-1 provides an overview of this package. The diagram includes
clgsses from the package API Service Element specified{in" reference [5], which provide
applicable specifications for the FSP service.

The package adds two service instance classes:
a) FSP SI User, supporting the service userttole; and

b) FSP SI Provider, supporting service provider role.

These classes correspond to the .placeholder classes I<SRV> SI User and I<SRV> SI
Prpvider defined in reference [5].

Bath classes are able to handle the specific FSP operations.
Far the class FSP SI Uset, this is the only extension of the base class SI User.

The class FSP SI'Provider adds three new interfaces:

a) IFSP{SIAdmin by which the application can set FSP-specific configyration
parameters;

b), IFSP_FOPMonitor by which the application can initialize and update parameters
related to the FOP machine; and

c) IFSP SIUpdate by which the application must update dynamic status information,
required for generation of status reports.

These interfaces correspond to the placeholder interfaces I<SRV> SIAdmin and
I<SRV> SIUpdate defined in reference [5]. For the FSP service, the conceptual interface
I<SRV> SIAdmin is split into the two interfaces IFSP SIAdmin and
IFSP_FOPMonitor because of the large number of parameters that must be handled.
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Figure 2-1: FSP Service Instances

FSP-specific service parameters are defined by the internal classes FSP Configuration and
FOP Monitor. The class FSP Status Information defines dynamic status parameters
maintained by the service instance. In addition, the service instance maintains a set of
parameters for the last packet for which processing started and for the last packet for which
processing was successfully completed. These parameters are defined by the classes Packet
Last Processed and Packet Last OK.
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All specifications provided in this section refer to a single service instance. If more than one
service instance is used, each service instance must be configured and updated independently.

2.2.2 COMPONENT CLASS FSP SI USER

The class defines a FSP service instance supporting the service user role. It ensures that SLE
PDUs passed by the application and by the association are supported by the FSP service and
handles the FSP operation objects defined in 2.3. It does not add further features to those
provided by the base class SI1 User.

=

2.2.3 COMPONENT CLASS FSP SI PROVIDER

The class defines a FSP service instance supporting the service provider‘tole. It exports the
inferfaces IFSP SIAdmin for configuration of the service instance after creation,
I§SP FOPMonitor for update of FOP parameters, and IFSP .8TUpdate for update of
dypamic status parameters during operation.

2.2.3.1 Responsibilities
2.2.3.1.1 Service Specific Configuration

THe service instance implements the interface® IFSP SIAdmin to set the FSP-specific
copfiguration parameters defined by the class\FSP Configuration. The methods of this interface
muyst be called after creation of the service:instance. When all configuration parameters (ing¢luding
thgse set via the interface ISLE SIAdmin and the interface IFSP_FOPMonitor) have been
sef, the method ISLE SIAdmin: ;ConfigCompleted () must be called. This ethod
vetifies that all configuration parameter values are defined and are in the range defihed in
reference [3].

In| addition, the inteffice IFSP SIAdmin provides read access to the configyration
parameters.

2.2.3.1.2 Initialization and Update of FOP Parameters

The sefyice instance implements the interface IFSP_FOPMonitor for initializatign and
upidate ‘of the parameters defined by the class FOP Monitor. The API service instande uses
these parameters only to respond to GET-PARAMETER invocations. 1he application must
initialize these parameters when configuring the service instance and update them whenever
they change during the lifetime of the service instance.

Changes of the parameter values might occur because of directives invoked by a service user
on the same or on a different service instance, because of events detected by the FOP
machine, or because of management action. In order to ensure that the service instance
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always reports the correct parameter value, updates must be forwarded independent of the
service instance state.

2.2.3.1.3 Update of Dynamic Status Parameters

The class implements the interface IFSP_SIUpdate to inform the service instance of
specific events in the FSP production process. The methods of this interface update status
parameters defined by the classes FSP Status Information, Packet Last Processed, and Packet
Last QK__The events reported via TFSP STUpdate and the parameters updated via this

interfdce are listed in table 2-1.

In ordgr to ensure that the status information is always up to date the events listed in table -1
must be reported to the service instance during its complete lifetime, independent-of the state
of theservice instance.

In addition, the class derives some of the parameters in FSP Status Jntormation from FSP
PDUs|exchanged between the service user and the service provideti. The methods used|to
updatg each of the parameters are defined in 3.1.4.13.

The interface IFSP_SIUpdate provides read access to allistatus parameters.

2.2.3.1.4 Generation of Notifications

T

If events reported via the interface IFSP SIUpdate require that a FSP-ASYNC-NOTIFY
invocgtion be sent to the service user, the class generates and transmits the invocation if that
is requiested by the application and if the state of the service instance is ‘active’ or ‘readly’.
The netifications that are generated and transmitted by the class are listed in table 2-1. The
applichtion can opt not to use this feature, but to generate the notification itself and transmit it

using the interface ISLE SeryiceInitiate.

2.2.3.1.5 Handling of \the FSP-GET-PARAMETER Operation

The class respondscatitonomously to FSP-GET-PARAMETER invocations. It generates the
appropriate FSPSGET-PARAMETER return using the parameters maintained by the clasges
FSP (onfiguration, FOP Monitor, and FSP Status Information.

2.2.3.1.6 Status Reporting

The class generates FSP-STATUS-REPORT invocations when required using the
parameters maintained by the classes FSP Status Information, Packet Last Processed, and
Packet Last OK.
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2.2.3.1.7 Processing of FSP Protocol Data Units

The class ensures that SLE PDUs passed by the application and by the association are
supported by the FSP service and handles the FSP operation objects defined in 2.3.
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Table 2-1: Production Events Reported via the Interface IFSP_SIUpdate

NOTE - The notificat|

jon type actually transmitted depends on the method arguments and partially or thg

value of the production

status.
Event Method Arguments Status parameters Uipdated Notification sent
Processing of a packet PacketStarted packet id packet id last processed packet processing
started. transmission mode production start time started
start time packet status
available buffer size number of AD packets
processed (See Note 1)
number of BD packets
processed (See Note 2)
packet buffer available
Radiation of a packet PacketRadiated packet id packet id last OK (See Note || packet radiated
completed transmissionmode 2)
radiation-end time packet status
(See Note 2) production stop time(See
Note 2)
number of AD packets
radiated(See Note 1)
number of BD packets
radiated(See Note 2)
All segments of an AD PacketAcknowledged packet id packet id last OK packet acknowledged
packet acknowledged via acknowledge time packet status
the CLCW production stop time
number of packets
acknowledged
The packet buffer is empty BufferEmpty packet buffer available buffer empty
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Event Method Arguments Status parameters updated Notification sent
Processing of a packet PacketNotStarted packetid packetidtastprocessed sldu expired

could not be started transmission mode packet status production interrupted
because start time production start time transmission mode

the latest production time
expired;

the production status was
interrupted;

The required transmission
mode capability was not
available

failure reason
affected packets list
available buffer size

packet buffer available

mismatch

The production status
changed

ProductionStatusChange

production status
affected packets list
(See Note 4)

fop alert (See Note )
available buffer sjze

production status
packet status (See Note 3)
packet buffer available

production operational
production interrupted
production halted
transmission mode
capability change
transmission mode
mismatch

The VC was aborted by a
directive

VCAborted

affected packets list
(SeeNote 4)
available buffer size

packet status (See Note 3)
production status
packet buffer available

VC aborted

The service instance with
directive invocation
capability is no longer boun

[®N

NoDirectiveCapability

directive invocation online

no invoke directive
capability on this VC

A service instance with
directive invocation
capability has bound

DirectiveCapabdilityOnl
ine

directive invocation online

invoke directive
capability established
on this VC

Processing of a directive
completed

DirectiveCompleted

directive id
result
fop alert (See Note 6)

positive confirm
response to directive
negative confirm
response to directive
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8 Event Method Arguments Status parameters updated Notification sent
% Processing of a thrown EventfrocCompteted eventinvocation id action list completed
% event completed event proc result action list not
_ completed
(@) .,
W event condition
z evaluated to false
o
NOTES
1 If the transmissioh mode is sequence controlled.
2 If the transmissioh mode is expedited.
3 If the packet id last processed is contained in the affected packets list argument.
- 4 If no packets werg affected, the list is empty.
oo
[0)e]
Ei» 5 Only needed in cgse of a transmission mode capability change.
(o)
6 Only needed in cgse of a negative result.
n
(¢}
o
g
3
(¢}
-
[\
(e}
>
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2.2.3.1.8 Processing of FSP-TRANSFER-DATA Invocations

For incoming FSP-TRANSFER-DATA invocations the class performs the checks defined in
3.1.5.1 in addition to those defined in reference [4].

In contrast to standard handling of confirmed operations, the service instance is allowed to pass
the operation object to the application after setting the correct diagnostic if these checks fail.
The application is expected to insert the next expected packet identification and the available
buffer size into the operation object and pass it back to service instance via the inferface
I4LE ServiceInitiate. The reasons for this specification are explained in 2.2.93

2.2.3.1.9 Processing of FSP-THROW-EVENT invocations

In|contrast to standard handling of confirmed operations, the service-instance is alloywed to
paps the operation object to the application after setting the correct diagnostic if ¢hecks
performed by the service element fail. The application is expected to insert the next expected
event invocation identifier into the operation object and pass it back to service instarlce via
th¢ interface ISLE ServicelInitiate. The reasons forithis specification are explained
in2.2.9.3.

2.2.3.1.10 Processing of FSP-INVOKE-DIRECTIVE invocations

For incoming FSP-INVOKE-DIRECTIVE invocations the class verifies that the service ijstance
hap the capability to invoke directives in addition to the checks defined in reference [5].

In[contrast to standard handling of confirmed operations, the service instance is alloyed to
paps the operation object to the. application after setting the correct diagnostic if ¢hecks
performed by the service element fail. The application is expected to insert the next expected
digective invocation identifier into the operation object and pass it back to service instance
vig the interface ISLE ‘ServicelInitiate. The reasons for this specificatign are
explained in 2.2.9 3.

2.2.4 INTERNAL CLASS FSP CONFIGURATION

THe «lass defines the configuration parameters that can be set via the inferface
ISP SIAdmin. These parameters are defined by reference [3]. Table 2-2 describgs how
the service instance uses these parameters. The column labeled ‘Upd’ indicates whether an
update of these parameters is allowed after the initial configuration has been completed.
Table 2-2 only indicates which parameters must not be modified in order to ensure proper
operation of the API. Updates allowed by the table might be inhibited because of other
constraints.
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Table 2-2: FSP Configuration Parameters Handled by the Service Element

Parameter Used for Upd
apid-list FSP-GET-PARAMETER Y

I [G3:] bit-lock-required FSP-GET-PARAMETER Y
blocking-timeout-period FSP—GET-PARAMETER Y
blockling-usage FSP-GET-PARAMETER Y|
direcftive-invocation- FSP-GET-PARAMETER Y|
enabled Checking of FSP-INVOKE-DIRECTIVE
map-1fi st FSP-GET-PARAMETER Y

Checking of FSP-TRANSFER-DATA

maximum-frame-length FSP-GET-PARAMETER Y
maximum-packet-length FSP-GET-PARAMETER Y|
Checking of FSP-TRANSFER<DATA
I [G3:] ff-available-required | FSP-GET-PARAMETER Y
segmepnt-header FSP-GET-PARAMETER Y
ve-mulltiplexing-control FSP-GET-PARAMETER Y|
ve-mufltiplexing-scheme FSP-GET-PARAMETER Y|
virtupl-channel FSP—-GET-PARAMETER Y|
maximum-packet-buffer-size | Value of the status parameter packet buffer available N

after configuration, FSP-STOP, FSP-PEER-ABORT, and
protocol abort
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2.2.5 INTERNAL CLASS FOP MONITOR

The class defines the FOP parameters that can be initialized and updated via the interface
IFSP FOPMonitor. These parameters are defined by reference [3]. Table 2-3 describes
how the service element uses these parameters. The parameters ‘map multiplexing scheme’
and ‘map multiplexing control’ are assigned to this class because ‘map multiplexing control’
can be modified by a service user via a directive in the same way as FOP control parameters.

Table 2-3: FSP FOP Parameters Handled by the Service Element

Parameter Used for G;(]/V
fop-sliding-window FSP-GET-PARAMETER
timeout-type FSP-GET-PARAMETER
tiper-initial FSP-GET-PARAMETER
trhnsmission-limit FSP-GET-PARAMETER

trpnsmitter-frame-sequence-number FSP-GET~PARAMETER

fop-state FSRXGET-PARAMETER
map-multiplexing-control ESP-GET-PARAMETER
map-multiplexing-scheme FSP—-GET-PARAMETER

2.2.6 INTERNAL CLASS ESP STATUS INFORMATION

THe class defines status ‘parameters handled by the service instance. The parametgrs are
defined by reference {3]! Table 2-4 describes how the service element updates each |of the
pafameters and how ituses the parameters.
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Table 2-4: FSP Status Parameters Handled by the Service Element

return with transmission mode ‘sequence controlled’
and a positive result

Parameter Update Used for
prOduCtion_StatuS - set by methOdS Of IFSP_SIUpdate status reports
notifications
packet-buffer- - set to maximum at configuration time status reports
available — set by methods of IFSP SIUpdate notifications
- extracted from FSP-TRANSFER-DATA returns
- reset to maximum following a notification ‘buffer
empty’
- reset to maximum following FSP-STOP,
FSP-PEER-ABORT and protocol abort
numbefr-of-AD- - set to zero at configuration time status reportp
packefts-received - incremented for every FSP-TRANSFER-DATA

numbe

packe

r-of-BD-

ts-received

- set to zero at configuration time

- incremented for every FSP-TRANSFER-DATA
return with transmission mode ‘expedited’ and a
positive result

status report

172}

numbe

packe

r—-of-AD-

ts-processed

- set to zero at configuration time

- incremented with every call to PacketStarted ()
and PacketNotStarted () with the argument
transmissionmode set to ‘sequence controlled’

status report

172}

numbe

packe

r-of-BD-
ts-processed

- set to zero-at configuration time

— incremented with every call to PacketStarted ()
and PacketNotStarted () with the argument
transmission mode set to ‘expedited’

status report

U7

numbe

packe

r—-of-AD-
ts-radiated

- set to zero at configuration time

- incremented with every call to
PacketRadiated () with the argument
transmission mode set to ‘sequence controlled’

status report

172}

numbe

packe

r—of=BD=-
ts~xadiated

- set to zero at configuration time
- incremented with every call to

status report

U7

PacketRadiated () with the argument
transmission mode set to ‘expedited’

numbe

r-of-packets-

- set to zero at configuration time

status reports

acknowledged - incremented with every call to
PacketAcknowledged ()
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Parameter Update Used for
expected-sldu- - set to zero at configuration time FSP-GET-
identification - copied from the first packet identification parameter | PARAMETER

of FSP-START invocations if the application
transmits a return with a positive result.

— copied from packet identification of FSP-
TRANSFER-DATA returns

expected-directive-

— sef fo zero at configuration time

ESD CET.
=g = | |

T T

identification - extracted from FSP-INVOKE-DIRECTIVE returns PARANMETER
expected-event- - set to zero at configuration time ESP-GET-
infvocation- - extracted from FSP-THROW-EVENT returns PARAMETER
identification

dijrective- See Note FSP-GET-
injvocation-online PARAMETER
NOQTE — The value of the parameter directive-inyocation-online at thg time

the parameter when the methods

the service instance is configured must be specified by the application if difective
invocation is not enabled for the service instance. Subsequently, the API updates
NoDirectiveCapability () and

2.

TH
wh

Alll parameters dte)set via methods in the interface IFSP SIUpdate (see table 2-1) g
pd in status;geports and notifications.

us

2.

.7 INTERNAL CLASS.PACKET LAST PROCESSED

e class defines the parameters maintained by the service instance for the last pacl
jich processing started’or was attempted. These parameters are defined in reference [

S\ INTERNAL CLASS PACKET LAST OK

DirectiveCapabilityOnliné () are invoked on the inf
IFSP SIUpdate. For serviceinstances with invocation capability enabl
parameter is initialized to ‘ng’yand subsequently set to ‘yes’ when the usef
and to ‘no’ when the user uhbinds or the association is aborted.

erface
ed, the
binds

xet for
B].

nd are

The class defines the parameters maintained by the service instance for the last packet for
which processing was completed. For BD packets completion implies that the packet was
radiated. AD packets are considered complete when all segments of the packet have been
acknowledged by a CLCW.

These parameters are defined in reference [3]. All parameters are set via methods in the
interface IFSP_SIUpdate (see table 2-1) and are used in status reports and notifications.
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2.29 FEATURES NOT HANDLED BY THE PROVIDER SIDE SERVICE INSTANCE
2.2.9.1 Introduction

As a general approach, this specification only states what the API is required to do. Features
not identified in this specification cannot be expected from a conforming implementation.
This subsection deviates from this approach by discussing features not provided by the API, with
the intention to clarify the borderline between the application and the API Service Element.

In addition, this subsection outlines the rationale for the distribution of responsibilitjes
betwegen the application and the API Service Element in this specification.

2.2.9.2 Production Status

Refergnce [3] defines the parameter production status, which reflects the state of the FSP
produgtion engine. The value of the production status is not only included in status reports
and n¢tifications, but also determines whether invocations of the opérations FSP-BIND and
FSP—YTART can be accepted or not. The production status alsofas an impact on processjng
of FSR—TRANSFER-DATA operations, which is discussed in,2:2.9.4.

Table|2-5 lists the possible values of the production status and the required processing|of
BINDJ|and START invocations.

Table 2-5: FSP Production Status

Prodiction Status BIND inyczh‘ﬁlx\i(:)'n START invocation
halted reject (out of service) reject (out of service)
confidured accept accept

operafional accept accept

internllpted accept reject (unable to comply)

In a multi-threaded environment, the value of the production status can change concurrently
with grocessing within the service element. That implies that the value can change after a
PDU has been processed by the service element but before the same PDU is handled by the
applicption: Because the service element cannot guarantee that the result of a test is still va
when thep . R . ,
element check the production status.

Nc app dl10 D alion docsS not require tna NC SCT

This specification does not exclude that implementations of the service element check the
production status and reject BIND or START invocations if required. If both the API and the
application are single-threaded, the application could rely on such checks. However,
applications cannot expect that other implementations provide the same service. Therefore,
applications wishing to maintain substitutability of API components should not rely on such
behavior.
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2.2.9.3 TRANSFER-DATA, INVOKE DIRECTIVE, and THROW-EVENT

For FSP-TRANSFER-DATA returns, reference [3] requires that the provider inserts the next
expected packet identification and the available packet buffer size. For FSP-INVOKE-
DIRECTIVE and FSP-THROW-EVENT returns, reference [3] requires that the provider
inserts the next expected directive identification or event invocation identification,
respectively. These parameters are available to the service element via the procedures
described in 2.2.6. However, the following must be considered.

A pervice user is not required to wait for a FSP-TRANSFER-DATA return before tranSI}nitting
th¢ next FSP-TRANSFER-DATA invocation. Therefore, several FSP-TRANSEER-DATA
inyocations can be in transit. Depending on the implementation of the servicecelement jand of
th¢ provider application, FSP-TRANSFER-DATA invocations might be queved betwden the
sefvice element and the application. In such a case, the service elementt¢annot know what
values to insert for the next packet identification and the available buffer size when it n¢eds to
geperate a FSP-TRANSFER-DATA return with a negative results “The same considetations
apply to the FSP-INVOKE-DIRECTIVE and FSP-THROW-EVENT operations.

Therefore, this Recommended Practice defines a precedure for the operations | FSP—
TRANSFER-DATA, FSP-INVOKE-DIRECTIVE, and FSP-THROW-EVENT, |which
depiates from the standard approach described in refereénce [5]. When a check performed by
th¢ service element fails, the service element .may set the appropriate diagnostic (in the
opgration object and pass the operation object toithe application. The application is expected
to |check the result of an invocation. If the r€sult is negative, the application shall insprt the
nekt expected packet identification and the available buffer size, the next expected difective
id¢ntification, or the next expected event invocation identification into the operation [object
anfd then pass it back to the servige element using the method TnitiateOpReturn () in
th¢ interface ISLE_ServicelInitiate.

THis specification does nmot“exclude that implementations generate a FSP-TRANSFER—
DATA return, a FSP-INVOKE-DIRECTIVE return, or a FSP-THROW-EVENT return if it
is [possible to insert'the correct values for the return parameters. An implementatign can
apply any of the fellowing approaches:

a) an imiplementation can always pass invocations for which a check has failed|to the
application;

b) “an implementation can prevent queuing of invocations by withholding an invdcation

atl . > 115 1o boo 1 1 afieasnd 1 41 1l $1 00 T tlhat t
it e PrevidotsmvocattofasoeC—Cotirmca oy mcapprcatrot—ttiat—<ase, 1

can always generate the appropriate return when needed; or

c) an implementation can decide to pass invocations to the application on a case-by-case
basis.

Applications wishing to maintain substitutability of API components should always expect to
receive FSP-TRANSFER-DATA invocations, FSP-INVOKE-DIRECTIVE invocations, and
FSP-THROW-EVENT invocations with a negative result from the service element.

CCSDS 916.3-M-2 Page 2-15 September 2015
© 1SO 2016 — All rights reserved


https://standardsiso.com/api/?name=33fede4fe7e82a0d8d0dd9254c4e621b

ISO 18446:2016(E)

CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FSP SERVICE

2.2.9.4 Processing of TRANSFER-DATA Invocations

2.2.9.4.1 Blocked State of the Service Instance

When a packet cannot be processed because the production status becomes non-operational or
because the latest production start time expired the service instance becomes blocked and
further FSP-TRANSFER-DATA invocations must be rejected. In order to clear the situation,
the service user must invoke a FSP-STOP operation followed by a FSP-START operation.

The ey
which
enviro
that pg
this sp|

This s
servic
could
provid
compq

2.2.94

When
1S not
order

the trapsmission mode ‘sequence controlled and unblock AD’.

The ti
concu
servic
test of]
specif]

This §
blockg
such ¢

rent causing the blocked state of the service instance can depend on the production staf
can change concurrently with processing in the service element. In a multi-thread
hment, the service element cannot guarantee that a FSP-TRANSFER-DATA. invocati
ssed the test of the blocked state is still valid when it reaches the application: Therefo
ecification does not require the service element to perform that check.

pecification does not exclude that implementations check theChlocked state of {

rely on such checks. However, applications cannot expect_that other implementatid
e the same service. Applications wishing to maintain substitutability of A
nents must not rely on such behavior.

}.2  Transmission Mode Capability

available the AD mode becomes blocked and further AD packets must be rejected.
o clear the situation, the user must.invoke an FSP-TRANSFER-DATA operation W

rrently with processing.-in_the service element. In a multi-threaded environment, 1
e element cannot guarantee that a FSP-TRANSFER-DATA invocation that passed {
the AD blocked stateis still acceptable when it reaches the application. Therefore, t
cation does notrequire the service element to perform that check.

pecification~does not exclude that implementations check whether the AD service]
d. If both'the API and the application are single-threaded, the application could rely

he

e instance. If both the API and the application are single-threaded, the applicatjon

ns
(P1

an AD packet cannot be processed becausg’the required transmission mode capability

In
ith

ansmission mode capability~ can change and the AD service can become blocKed

he
he
his

1S
on
he

hecks:~ However, applications cannot expect that other implementations provide 1

Same

ervice. Applications wishing to maintain substitutability of API components must pot

rely on such behavior.

2.2.9.4.3 Checking of Time Parameters

FSP-TRANSFER-DATA invocations carry parameters that specify the earliest and latest
production start times. Reference [3] requires the service provider to check that these times
are not expired at the time the invocation reaches the provider. It cannot be excluded that
such a time expires after the invocation has been processed by the service element, but before
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it reaches the application. Therefore, this specification does not require the service element
to perform these checks. The service element is, however, required to verify that time
periods are defined in a consistent manner.

This Recommended Practice does not exclude that implementations check times against
current time. However, applications wishing to maintain substitutability of API components
must not rely on such behavior.

2.2.9.4.4 APID, Packet Version, and Packet Type

Rdference [3] requires that the FSP service provider verify that:
a) the APID of a packet matches one of the entries in the list of permitted APIDs;
b) the packet version is supported by CCSDS and the service instance; and

c) the packet type specifies telecommand.

For these checks it is necessary to inspect the packet delivered by the parameter ‘data’lin the
TRANSFER-DATA operation. Because the SLE Application Program Interface geperally
hapdles space link data units as opaque data typesi this specification does not require a
sefvice element to perform these checks.

This specification does not exclude that implementations check the APID, packet version,
anfd packet type. However, applications: wishing to maintain substitutability of API
components must not rely on such behavior.

2.2.9.5 Production Time

Rdference [3] defines a production period, i.e., the period in which the FSP production
engine is able to process-packets. This period must overlap with the scheduled prqvision
period of the service instance but need not be the same. Reference [3] requires the dervice
provider to cheek,the validity of FSP-START invocations and FSP-TRANSFER-DATA
inyocations against the production period.

THis speeification does not require a service element to perform these checks, as they are
rellated to service production and not to service provisioning.

2.3 PACKAGE FSP OPERATIONS

Figure 2-2 shows the operation object interfaces required for the FSP service. The package
FSP Operations adds operation objects for the following FSP operations:

a) FSP-START;
b) FSP-TRANSFER-DATA;
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¢) FSP-ASYNC-NOTIFY;

d) FSP-STATUS-REPORT;
¢) FSP-GET-PARAMETER;
f) FSP-THROW-EVENT;

g) FSP-INVOKE-DIRECTIVE.

For other operations the API uses the common operation objects defined in reference [5];

<<Interface>> <<|Inheritance>> | <<Interface>>
ISLE_ConfirmedOperation ————{~>{ ISLE_Operation
(from SLE Operations) (from SLE Operations)

A

<<Inheritance>> <<Inherijtance>>
<<Inheritance>>
<<Interface>> <<interface>>
ISLE_PeerAbort IFSP.‘StatusReport
(from SLE Operations)

<<Interface>>
IFSP_AsyncNotify

<<4|nheritamce>> <<|nheritance>>
<<Inhefitance>>

<<Inhefitance>>

<<Inher|tance>>

<<Interface>> .
ISLE_Bind <<Inheritance>>

<<Interface>>

lom SLE Operations) <<Inheritance>> IFSP_ThrowEvent
<<Inheritance>>

=

<<Interface>>
ISLE_Unbind <<Interface>>
(from SLE_Operations) IFSP_GetParameter
<<Inheritance>>
<<Interface>> <<Interface>>
ISLE_Stop IFSP_InvokeDirective
(from SLE Operations)
<<Interface>> <<Interface>>
IFSP_Start IFSP_TransferData

<<Interface>>
ISLE_ScheduleStatusReport
(from SLE Operations)

Figure 2-2: FSP Operation Objects
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Table 2-6 maps FSP operations to operation object interfaces.

Table 2-6: Mapping of FSP Operations to Operation Object Interfaces

FSP Operation

Operation Object Interface

Defined in Package

FSP-BIND ISLE Bind SLE Operations
FSP_UNBIND ISTE Inhind SLE Qperations
FSP-START IFSP_Start FSP Operations
FSP-STOP ISLE Stop SLE Operations
FSP-TRANSFER-DATA IFSP TransferData ESP Operations

FS

P—ASYNC-NOTIFY

IFSP_AsyncNotify

Uy

FSP Operation

FS

P-SCHEDULE-STATUS-REPORT

ISLE ScheduleStatusRegport

SLE Operation$

FS

P-STATUS-REPORT

IFSP_StatusReport

FSP Operation

Uy

FS

P-GET-PARAMETER

IFSP_GetParamekter

FSP Operation

U7

FS

P-THROW-EVENT

IFSP ThrowBvent

FSP Operation

Uy

FS

P-INVOKE-DIRECTIVE

IFSP_ InvokeDirective

U7

FSP Operation

FS

P-PEER-ABORT

ISLE® PeerAbort

SLE Operationg

2.4 SECURITY ASPECTS OE.THE SLE FORWARD SPACE PACKET (FSP)

TRANSFER SERVICE
2.4.1 SECURITY BACKGROUND/INTRODUCTION

THe SLE transfer services explicitly provide authentication and access control. Addjtional
se¢urity capabilifies, if required, are levied on the underlying communication servicgs that
support the «SLE transfer services. The SLE transfer services are defined as lpyered
applicatiortservices operating over underlying communication services that must meet ¢ertain
requirements but which are otherwise unspecified. Selection of the undgrlying
communication services over which real SLE implementations connect is based ¢n the
requilclucutb of—the buuuuuuiuaﬁug paﬁica atdror—the avaﬂa‘uﬂit_y of —€E€SPS=standard
communication technology profiles and proxy specifications. Different underlying
communication technology profiles are intended to address not only different performance
requirements but also different security requirements. Missions and service providers are
expected to select from these technology profiles to acquire the performance and security
capabilities appropriate to the mission. Specification of the various underlying
communication technologies, and in particular their associated security provisions, are
outside the scope of this Recommendation.
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The SLE FSP transfer service transfers data that is destined for a mission spacecraft. As such,
the SLE FSP transfer service has custody of the data for only a portion of the end-to-end data
path between MDOS and mission spacecraft. Consequently the ability of an SLE transfer
service to secure the transfer of mission spacecraft data is limited to that portion of the end-
to-end path that is provided by the SLE transfer service (i.e., the terrestrial link between the
MDOS and the ground termination of the ground-space link to the mission spacecraft). End-
to-end security must also involve securing the data as it crosses the ground-space link, which
can be provided by some combination of securing the mission data itself (e.g., encryption of

the m.bbiull data Witllill CCSDS DdeC de‘l\ctb) aud DCUUlills tllC 51Uu11d'bl)abc lilll\ (C g.,
encryption of the physical ground-space link). Thus while the SLE FSP transfer service.pldys
a role|in the end-to-end security of the data path, it does not control and cannot ensute that
end-tg-end security. This component perspective is reflected in the security provisions of the
SLE tfansfer services.

2.4.2 | STATEMENTS OF SECURITY CONCERNS
2.4.2.1 Overview

This spubsection identifies SLE FSP transfer service support.for capabilities that responds|to
these pecurity concerns in the areas of data privacy, data integrity, authentication, acce¢ss
contrdl, availability of resources, and auditing.

2.4.2.2 Data Privacy (Also Known As Confidentiality)

This SLE FSP transfer service specification does not define explicit data privgcy
requirgments or capabilities to ensuré_data privacy. Data privacy is expected to be ensuted
outside of the SLE transfer service layer, by the mission application processes that
commjunicate over the SLE transfer service, in the underlying communication service that ljes
under|the SLE transfer service, or some combination of both. For example, mission
applichtion processes might-apply end-to-end encryption to the contents of the CCSDS spdce
link data units carriedzas data by the SLE transfer service. Alternatively or in addition, the
netwotk connection‘between the SLE entities might be encrypted to provide data privacy|in
the underlying communication network.

2.4.2.3 ~Data Integrity

The SLE FSP service requires that each transferred space packet be accompanied by a
sequence number, which must increase monotonically. Failure of a space packet to be
accompanied by the expected sequence number causes the space packet to be rejected (see
3.6.2.18.1 d) in reference [3]). This constrains the ability of a third party to inject additional
command data into an active FSP transfer service instance.

The SLE FSP transfer service defines and enforces a strict sequence of operations that
constrain the ability of a third party to inject operation invocations or returns into the transfer
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service association between a service user and provider (see 4.2.2 in reference [3]). This
constrains the ability of a third party to seize control of an active FSP transfer service
instance without detection.

The SLE FSP transfer service requires that the underlying communication service transfer
data in sequence, completely and with integrity, without duplication, with flow control that
notifies the application layer in the event of congestion, and with notification to the

application layer in the event that communication between the service user and the service
pr ‘71{"91‘ IC AICY‘I]Y\"QA {CPD 1 Q 1 11’\ VD'FQT‘DY\{"Q r21\ NTI'\ Cppf‘1'ﬁf‘ me‘]"IQY\1C1’Y\C QY‘Q 1Annf1red as

th¢y will be an 1ntegra1 part of the underlying communlcatlon service.

2.4.2.4 Authentication

This SLE FSP transfer service specification defines authentication reguiréments (see 3|1.5 in
reference [3]), and defines initiator-identifier, respender-identiffier,
irfvoker-credentials, and performer-credentials. parameters of the dervice
operation invocations and returns that are used to perform SLE transfer dervice
authentication. The procedure by which SLE transfer service operation invocations and
refurns are authenticated is described in annex F of the:Cross Support Service Green Book
(rgference [C2]). The SLE transfer service authentication capability can be selectively] set to
authenticate at one of three levels: authenticate every invocation and return, authenticafe only
th¢ BIND operation invocation and return, or petform no authentication. Depending upon the
inlherent authentication available from the utiderlying communication network, the s¢curity
enyironment in which the SLE service auser and provider are operating, and the s¢curity
requirements of the spaceflight mission, the SLE transfer service authentication level fan be
adppted by choosing the SLE operation invocations and returns that shall be authentjcated.
Furthermore, the mechanism used for generating and checking the credentials and thus the
leyel of protection against masquerading (simple or strong authentication) can be sele¢ted in
acgordance with the results of a threat analysis.

2.4.2.5 Access Control

This SLE FSP-transfer service specification defines access control requirements (see 3}1.4 in
reference {3)), and defines initiator-identifier and responder-identifier
pafameters of the service operation invocations and returns that are used to perforth SLE
trainsfer service access control. The procedure by which access to SLE transfer servjces is
controlled 1s described in annex F of the Cross Support Service Green Book (reference [C2]).

2.4.2.6 Availability of Resources

The SLE transfer services are provided via communication networks that have some limit to
the resources available to support those SLE transfer services. If these resources can be
diverted from their support of the SLE transfer services (in what is commonly known as
“denial of service”) then the performance of the SLE transfer services may be curtailed or
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inhibited. This SLE FSP transfer service specification does not define explicit capabilities to
prevent denial of service. Resource availability is expected to be ensured by appropriate
capabilities in the underlying communication service. The specific capabilities will be
dependent upon the technologies used in the underlying communication service and the
security environment in which the transfer service user and provider operate.

2.4.2.7 Auditing

This PLE FSP transfer service specification does not define explicit security auditing
requirgments or capabilities. Security auditing is expected to be negotiated and implemented
bilateqally between the spaceflight mission and the service provider.

2.4.3 | POTENTIAL THREATS AND ATTACK SCENARIOS

The SLE FSP transfer service depends on unspecified mechanisms epetating above the SLE
transfgr service (between a mission spacecraft application process-and its peer application
proceds on the ground), underneath the SLE transfer service in the underlying communicatzlon
servicg, or some combination of both, to ensure data privady (confidentiality). If no sych
mechdgnisms are actually implemented, or the mechanisms selected are inadequate |or
inappropriate to the network environment in which the fiission is operating, an attacker coyld
read the command data contained in the FSP protocol data units as they traverse the WAN

betwegn service user and service provider.

The S|LE FSP transfer service constrains the ability of a third party to seize control of jan
active|SLE transfer service instance, or-t0;inject extra command data into a service instange,
but it{does not specify mechanisms(that would prevent an attacker from intercepting the
protodol data units and replacing the contents of the data parameter. The prevention of sych
a replagcement attack depends ¢n)unspecified mechanisms operating above the SLE transfer
servicg (between a mission spacecraft application process and its peer application process jon
the ground), underneath the-SLE transfer service in the underlying communication service, in
bilaterally-agreed extracapabilities applied to the SLE transfer service (e.g., encryption of the
data|parameter) or some combination of the three. If no such mechanisms are actually
impleented, orithe mechanisms selected are inadequate or inappropriate to the netwgrk
envirgnment_imwhich the mission is operating, an attacker could “hijack™ an established SLE
FSP transfer-service instance and overwrite the commands in the protocol data units|to
subvert©s destroy the operation of the spacecratft.

If the SLE transfer service authentication capability is not used and if authentication is not
ensured by the underlying communication service, attackers may somehow obtain valid
initiator-identifier values and use them to initiate SLE transfer service instances
by which they could subvert or destroy the mission.

The SLE FSP transfer service depends on unspecified mechanisms operating in the
underlying communication service to ensure that the supporting network has sufficient
resources to provide sufficient support to legitimate users. If no such mechanisms are actually
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implemented, or the mechanisms selected are inadequate or inappropriate to the network
environment in which the mission is operating, an attacker could prevent legitimate users
from communicating with their spacecraft, causing degradation or even loss of the mission.

If the provider of SLE FSP transfers service provides no security auditing capabilities, or if a
user chooses not to employ auditing capabilities that do exist, then attackers may delay or
escape detection long enough to do serious (or increasingly serious) harm to the mission.

2.44 CONSEQUENCES OF NOT APPLYING SECURITY

The consequences of not applying security to the SLE FSP transfer service are pgssible
depradation and loss of ability to command the spacecraft, and even loss 0fthe spagecraft
itsplf.
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3 FSP SPECIFIC SPECIFICATIONS FOR API COMPONENTS

3.1 APISERVICE ELEMENT

3.1.1 SERVICE INSTANCE CREATION

3.1.1.1 The service element shall allow creation of service instances supporting the
Forward Space Packet (FSP) service.

3.1
sel

N(

3.1

3.1
of]

3.1
co
ny

'vice user role.

roles.

.2 SERVICE INSTANCE CONFIGURATION

a provider-side service instance after creation.

yocations received from the service user:

a) apid-list;

b) [G3:] bit-lock-required;

¢) blocking-timegut-period;

d) blocking-uéage;

e) directi¥e-invocation-enabled;
f) map-<iist;

g) maximum-frame-length;

h) maximum-packet-length;

.1.2  FSP service instances shall be provided to support the service provider rol¢ and the

DTE — As specified a by reference [5], a given implementation of the|eomponent API
Service Element might support only the user role, only the pfoyider role, qr both

.2.1 The service element shall provide the interface TFSP SIAdmin for configyration

2.2 The interface IFSP SIAdmin shall’provide methods to set the following
hfiguration parameters, which the service element uses to respond to GET-PARAMETER

1) [G3:] rf-available-required;
j) segment-header;

k) vc-multiplexing-control;

1) vc-multiplexing-scheme;and

m) virtual-channel.
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NOTE - These parameters are defined in reference [3] for the operation FSP-GET-
PARAMETER.

3.1.2.3 The interface IFSP_SIAdmin shall provide a method to set the initial value of the
parameter directive-invocation-online if the configuration parameter
directive-invocation-enabled issetto ‘no’.

NOTE - The parameter directive-invocation-online is defined in reference [3]
forthe nnprahnn ESP-GET-PARAMETER. _Further prnnpcmnﬂ ofthis paramphﬁ‘ is

descrlbed in 3.1.4.13.

3.1.2.4 The interface IFSP SIAdmin shall provide methods to set the; following
paramgters, which the service instance uses to initialize parameters of the status.report:

a)| the maximum size of the packet buffer shall be used to initializ¢ the parameter
packet-buffer-available;

b)| the value of the production status at the time the service instance is configured.

NOQTE — Further configuration parameters must_ ‘e~ set using the interfgce
ISLE SIAdmin specified in reference [3] and the interfjce
IFSP _FOPMonitor defined in 3.1.4.

3.1.2.% All configuration parameters must be set before the method
ConfligCompleted() of the interface ISLE SIAdmin is called. If one of the
paramgters is omitted or the value of a parameter is not within the range specified |by
referefce [3], the method ConfigCompdeted () shall return an error.

NOTHS

1 As defined in reference”[5], the service element starts processing of the service
instance only after successful configuration.

2 The range of.Specific parameter values might be further constrained by service
management-” The service element shall only check on the limits specified [by
referenee, [3].

3.1.2.¢ .Configuration parameters listed in 3.1.2.2 can be modified at any time during
operatiomof the service instance. The service element shall always use the most recent valyie

NOTE - Modification of these parameters during the scheduled provision period of the
service instance might be inhibited by service management. Such constraints
must be handled by the application.

3.1.2.7 Configuration parameters defined in 3.1.2.3 and 3.1.2.4 must not be modified after
successful return of the method ConfigCompleted() defined in the interface
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ISLE SIAdmin. The effect of an attempt to set these parameters after completion of the
configuration is undefined.

3.1.2.8 The values of the configuration parameters identified in 3.1.2.2 shall remain
unmodified following an FSP-UNBIND or FSP-PEER-ABORT operation and following a
protocol-abort.

3.1.2.9 The interface IFSP SIAdmin shall provide methods to retrieve the values of the

co ﬁgnrnﬁnn parameters. The values returned hy these methods before r‘nnﬁgnrnﬁ n has

bepn completed are undefined.

3.1.3 INITIALIZATION AND UPDATE OF FOP PARAMETERS

3.1.3.1 The service element shall provide the interface IFSP FOPMonitofr for
initialization and update of parameters related to the FOP machinedna provider side dervice
ingtance.

3.1.3.2 The interface IFSP_FOPMonitor shall proyide methods to set the following
parameters, which the service element uses to respond\to GET-PARAMETER invogations
re¢eived from the service user:

a) fop-sliding-window;

b) timeout-type;

c) timer-initial;

d) transmission-1limift

€) transmitter-frdme-sequence-number;
f) fop-state;

g) map-multiplexing-control;and

h) map-myttiplexing-scheme.

NOTES

1 These parameters are defined in reference [3] for the operation FSPrGET-
PARAMETER.

2 The parameters map-multiplexing-scheme and map-multiplexing-

control are included in this interface because map-multiplexing-control
can be modified by the service user via a directive in the same way as FOP control
parameters.
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Initial values for the parameters listed in 3.1.3.2 must be set before the method
If one of the

parameters is omitted, or the value of a parameter is not within the range specified by
reference [3], the method ConfigCompleted () shall return an error.

3.1.3.4 During the complete lifetime of the service instance the parameters listed in 3.1.3.2
must be updated via the interface IFSP_FOPMonitor, whenever their value changes.

NOTES
1 Changes might occur because of directives invoked by a service user on the Same|or
on a different service instance, because of events detected by the FOP machine, |or
because of management action.
2 In order to ensure that the service instance always reports the correet parameter valpe,
updates must be reported independent of the service instance state
3.1.3.% The interface IFSP_FOPMonitor shall provide methodsto retrieve the values|of
the parameters. The values returned by these methods before configuration has bden
completed are undefined.
3.1.4 | STATUS INFORMATION
3.1.4.1 Status Parameters
3.1.4.1.1 The service element shall maintain status parameters for every service instarce
and yse them for generation of( status reports, notifications, and for FSP-GE[I-
PARAMETER returns.
NOTHS
1 The parameters are’defined in reference [3] for the operations FSP-ASYNC-NOTIHY,
FSP-STATUS-REPORT, and FSP-GET-PARAMETER.
2 Handling ¥ of the parameter reporting-cycle defined for the FSP-GHT-
PARAMETER operation shall be specified in reference [5].
3.1.4.1.20 The service element shall update the following status parameters in the methqds
of the interface IFSP_SIUpdate described in 3.1.4.2:
a) packet-identification-last-processed;
b) packet-status;
¢) production-start-time;
d) packet-identification-last-0K;
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e) production-stop-time;

f) production-status;

g) number-of-AD-packets-processed;
h) number-of-BD-packets-processed;

1) number-of-AD-packets-radiated;

J) number-of-BD-packets-radiated;and

k) number-of-AD-packets-acknowledged.

NQTE - The initial values of these parameters following configuration of the dervice
instance are defined in A4.3.

3.1.4.1.3 The service element shall handle the parameter directive-invocatlion-
orfline as defined by the following specifications:

NOQOTE — The parameter directive-invocation&online can be requested|by an
FSP-GET-PARAMETER invocation.

a) when the parameter directive-invocation-enabled is ‘no’, the initia] value
shall be set by configuration of the service instance. Subsequently the value shall be
set to ‘yes’ when the method Direc#iveCapabilityOnline () is invoked and
it shall be set to ‘no” when the method NoDirectiveCapability () is called on
the interface ISLE SIUpdate;

b) when the parameter directiive-invocation-enabled is ‘yes’, the initia] value
shall be set to ‘no’. Subsequently the value shall be set to ‘yes’ when the user binds and
it shall be reset to ‘n6”when the user unbinds or when the association is aborted.

3.1.4.1.4 The service’ element shall handle the parameter expected-dldu-
identificatiegn-as defined by the following specifications:

NOTE — Thé parameter expected-sldu-identification can be requested| by an
PSP-GET-PARAMETER invocation.

a)y\.the parameter shall be set to zero when the service instance is configured;

b) when the application transmits an FSP-START return with a positive result, the value
shall be set to the value of the parameter first-packet-identification in
the FSP-START invocation,;

c) the value shall be copied from the parameter packet-identification in every
FSP-TRANSFER-DATA return issued by the application.

3.1.4.1.5 The service element shall handle the parameter expected-directive-
identification as defined by the following specifications:
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NOTE - The parameter expected-directive-invocation-identifier can

a)

be requested by an FSP-GET-PARAMETER invocation.

the parameter shall be set to zero when the service instance is configured;

b) the value shall be copied from every FSP-INVOKE-DIRECTIVE return issued by the

application.

3.14.1.6 The service element shall handle the parameter expected-event-

invo

NOTH

a)
b)

3.1.4.1
as def

a)

b)

©)

d)

N(

Catlon—-l1dentilrier as detmed by the 1ollowing specirications:

— The parameter expected-event-invocation-identifierc)ean
requested by an FSP-GET-PARAMETER invocation.

the parameter shall be set to zero when the service instance is configured;

the value shall be copied from every FSP-THROW-EVENTCreturn issued by {
application.

/7 The service element shall handle the parameter packet-buffer-availab
ned by the following specifications:

at configuration time, the value shall be copied from the configuration parame
maximum-packet-buffer, defined in 3.1.2.4;

when the application transmits an FSP-TRANSFER-DATA return the value shall
copied from the parameter set by the.application;

the value shall be updated wheneveér passed as argument by one of the methods in {
interface IFSP_SIUpdate;

when the application transmits an FSP-STOP return with a positive result, the va
shall be copied from the configuration parameter maximum-packet-buffer;

when the application or the service element transmits an FSP-ASYNC-NOTI]
invocation with-the parameter notification-type set to ‘buffer empty’, the va
shall be copied from the configuration parameter maximum-packet-buffer;

DTE _=—~The service element shall transmit the notification when requested by f{
application via the interface IFSP_SIUpdate specified in 3.1.4.2.

be

he

RS

ter

be

he

uc

T

Y
ue

he

f)

following an FSP-PEER-ABORT operation and following protocol-abort, the va
shall be copied from the configuration parameter maximum-packet-buffer.

uc

3.1.4.1.8 The service element shall handle the parameter number-of-AD-packets-
received as defined by the following specifications:

a)

the parameter shall be set to zero when the service instance is configured;
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b) the parameter shall be incremented whenever the application transmits an FSP-
TRANSFER-DATA return with a positive result and the parameter
transmission-mode was set to ‘sequence controlled’ in the invocation.

3.1.4.1.9 The service element shall handle the parameter number-of-BD-packets-
received as follows:

a) the parameter shall be set to zero when the service instance is configured,

b) the parameier shall be incremented whenever the application transmits an] FSP-
TRANSFER-DATA return with a positive result and the  'parameter
transmission-mode was set to ‘expedited’ in the invocation.

3.1.4.1.10 Except for the parameters packet-buffer-availableand directlive-
irfvocation-online, status parameters defined in this Recommended Practice shpll not
be[modified as result of FSP-UNBIND, FSP-PEER-ABORT, or protoeel abort.

3

NOQTE — The parameter directive-invocation-online shall be set to ‘ho’ as
result of an UNBIND operation or of an abort efily when the directive invdcation
i1s enabled for the service instance. If directive invocation is not enabled, the
parameter shall not be modified. It canghiowever, change in periods when the
service instance is not bound.

3.1.4.1.11 The interface IFSP_SIUpdate shall provide methods to retrieve the values of
alll status parameters. The values returned” by these methods shall be undefined before
copfiguration has been completed.

o =

3.1.4.2 Update of Status Information by the Application

3.1.4.2.1 The service element shall provide the interface IFSP SIUpdate for a prqvider-
side service instance. (This interface shall be used by the application to inform the dervice
elgment of specific events in the production process.

iy

3.1.4.2.2 When'methods of this interface are called, the service element shall:

a) update the status parameters according to the arguments passed with the method
invocations;

WY gonorato and tranciit thao follagnag natificatiane £ raiactad s tho annlicatian and if
O s tHtatC ot aot T T TOmO w5 ot Catr oo T ouCstCa0 y T p prrtatron

the state of the service instance is ‘ready’ or ‘active’:
1) ‘packet processing started’;

2) ‘packet radiated’;

3) ‘packet acknowledged’;

4) ‘sldu expired’;
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5) ‘packet transmission mode mismatch’;

6) ‘transmission mode capability change’;

7) ‘buffer empty’;

8) ‘no invoke directive capability on this VC’;

9) ‘invoke directive capability established on this VC’;

NOTH

3.1.4.]
to 3.1
instan

NOTH

3.1.4.]
when
notifid

10)‘positive confirm response to directive’;
11) ‘negative confirm response to directive’;
12)‘VC aborted’;

13) ‘production interrupted’;

14) ‘production halted’;

15) ‘production operational’;

16)‘action list completed’;

17)‘action list not completed’;and

18) ‘event condition evaluated .to false’.

— The application may opt to generate and transmit the notifications itself using {
interface ISLE_ServiceIndtiate as for other PDUs.

4.12.1 via the interface IRSP SIUpdate during the complete lifetime of the serv
be, independent of the state’of the service instance.

transmit _thenotifications itself using the interface ISLE ServiceInitia
as for gther PDUs.

.4 Theapplication should invoke the methods of the interface IFSP SIUpda
bneof the events defined in 3.1.4.13.1 and 3.1.4.14.1 occurs to generate the appropri
atron and send it to the service user.

.3 The application must infornt the service element of the events defined in 3.1.4.2.

he

ce

— This applies fegardless of whether the application opts or not opts to generate and

Le

hte

NOTES

1

The methods described in 3.1.4.2.1 to 3.1.4.12.1 update status parameters maintained
by the service instance. Status information must be updated in periods in which the
service user is not connected such that it is up to date following a successful BIND
operation. Failure to report one of the events defined in 3.1.4.2.1 to 3.1.4.12.1 can

result in inconsistent status information.
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2 Generation and transmission of notifications can be disabled by a method argument if
this feature is not wanted.

3 The methods described in 3.1.4.13.1 and 3.1.4.14.1 do not affect status information
maintained by the service instance. Therefore, an application generating and
transmitting notifications itself does not need to call these methods.

3.1.4.3 Packet Processing Started

3.1.43.1 The application calls the method PacketStarted() of the “inferface
ISP SIUpdate whenever processing of a packet started.

3.1.4.3.2 When calling the method PacketStarted () the application’shall provide the
following information using the method arguments:

a) the identification and transmission mode of the packet forqwhich processing started;
b) the time at which processing started; and

c) the available buffer size.

3.1.4.3.3 The method PacketStarted () shallf

a) increment the parameter number-of<AD-packets-processed or nunber-
of-BD-packets-processed dépending on the transmission mode of the packet;

b) update the parameters packet-identification-last-processed and
production-start-time according to the arguments passed to the methogl;

c) set the value of the parameter packet-status to ‘production started’;

d) update the parameter packet-buffer-available according to the argument
passed to the method;

e) if requested-by the application, send the notification ‘packet processing started| if the
state of.the€ service instance is ‘ready’ or ‘active’.

NOTES

1 Transmission of the notification must not be requested unless a packet progessing
started report has been requested for the packet by the service user. This cannot
be checked by the service element.

2 Because of performance considerations, the method does not perform any checks.
The application must ensure that the preconditions specified in A4.3 are fulfilled.
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3.1.4.4 Packet Radiated

3.1.4.4.1 The application shall call the method PacketRadiated () of the interface
IFSP_ SIUpdate whenever a packet completed radiation.

3.1.4.4.2 When calling the method PacketRadiated () the application shall provide the
following information using the method arguments:

a) the identification and transmission mode of the packet for which radiation completed;

b)| the time at which radiation completed.

3.1.4.4.3 The method PacketRadiated () shall:

a)| increment the parameter number-of-AD-packets-radiateddor numbel-
of-BD-packets-radiated depending on the transmission mode of the packet;

b)[ if the transmission mode of the packet is ‘expedited’ set the parameters packef -
identification-last-OK and production-stOp=time according to the
arguments passed to the method,

c)| if the identification of the radiated packet cequals the parameter packef-
identification-last-processed, setthe parameter packet-status|to
‘radiated’;

d)| if requested by the application, send the notification ‘packet radiated’ if the state|of
the service instance is ‘ready’ or ‘active’.

NOQTES

1 Transmission of the notification must not be requested unless a packet radiated
report has been requested for the packet by the service user. This cannot [be
checked by the service element.

2 Because of‘performance considerations, the method shall not perform any checks.
The application must ensure that the preconditions specified in A4.3 are fulfilled.

3.1.4.5 Packet Acknowledged

3.1.4.5.1% The application shall call the method PacketAcknowledged () whenever [all

components of a packet have been acknowledged by the space element via the associated
stream of CLCW.

3.1.4.5.2 When calling the method PacketAcknowledged () the application shall
provide the following information using the method arguments:

a) the identification of the packet that was acknowledged;

b) the time at which the packet was acknowledged.
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3.1.4.5.3 The method PacketAcknowledged () shall:
a) increment the parameter number-of-packets-acknowledged;

b) set the parameters packet-identification-last-OK and production-
stop-time according to the arguments passed to the method;

c) if the identification of the acknowledged packet equals the parameter packet-—
identification-last-processed, set the parameter packet-status to
“ackmowtedged™;

d) if requested by the application, send the notification ‘packet acknowledged’|if the
state of the service instance is ‘ready’ or ‘active’.

NOTES

1 Transmission of the notification must not be requested unless a packet
acknowledged report has been requested for the packet by the service user| This
cannot be checked by the service element.

2 Because of performance considerations, the method shall not perform any dhecks.
The application must ensure that the preconditions specified in A4.3 are fulfiilled.

3.1.4.6 Packet Buffer Empty

3.1.4.6.1 The application shall call the~method BufferEmpty () whenever the packet
bufffer becomes empty because all packets were processed.

3.1.4.6.2 The method BufferEmpty () shall:

a) set the parameter gacket-buffer-available to the value of the pargmeter
maximum-packet-buffer, defined in 3.1.2.4;

b) if requested.-by-the application, send the notification ‘buffer empty’ if the state|of the
service inStance is ‘ready’ or ‘active’.

NOTE - <The method must not be called when the packet buffer is cleared because pf one
of the events for which reference [3] requires discarding of buffered packets.

. 4L T .
3.] .4-; I 8‘1‘][118 tO Stalt l 8Ckct T TUCTSSITG

3.1.4.7.1 The application shall call the method PacketNotStarted () whenever
processing of a packet could not be started, because:

a) the latest production start time was expired;
b) the production status was ‘interrupted’; or

c) the required transition mode capability was not available.
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3.1.4.7.2 When calling the method PacketNotStarted () the application shall provide
the following information using the method arguments:

a)
b)
©)
d)

the identification and transmission mode of the packet which could not be started;
the time at which processing was attempted;

the reason why processing could not be started;

a list of identifiers of all packets that were or will be discarded because of the problem

N(

d)

identified, excluding the packet for which the failure is reported;

DTE — The service element shall always insert the packet that could not ‘be- start
into the FSP-ASYNC-NOTIFY parameter packet-identifiacatio
list. Therefore, this packet must not be included into the dist provided
the caller. If the packet for which failure is reported is the-only packet that
discarded the list shall not be supplied.

the available buffer size.

1.3 The method PacketNotStarted () shall:

increment the parameter number-of-AD-packets-processed or numbe
of-BD-packets-processed depending:On the transmission mode of the pack

production-start-time according to the arguments passed to the method;
set the parameter packet-statfus according to reason supplied by the applicatio

1) if the packet could notbe.started because the latest production start time expir
the packet-statuasishall be set to ‘expired’;

2) if the packet could not be started because the production status was ‘interrupte
the packettgtatus shall be set to ‘production not started’;

3) if the packet could not be started because the required transmission ma
capability was not available, the packet-status shall be set to “unsupport
transmission mode’;

ppdate the parameter packet-buffer-available according to the argum

ed
L
by

i

I —

et;

set the parameters packet-identification-last-processed and

=]

ed,

ent

nnnnn

if requested by the application, and if the state of the service instance is ‘ready’ or ‘active’:

1) if the packet could not be started because the latest production start time expired,

the notification ‘sldu expired’ shall be sent;

2) 1if the packet could not be started because the production status was ‘interrupted’,

the notification ‘production interrupted’ shall be sent;
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3) if the packet could not be started because the required transmission mode capability
was not available, the notification ‘transmission mode mismatch’ shall be sent.
3.1.4.8 Production Status Change

3.1.4.8.1 The application shall call the method ProductionStatusChange ()
whenever the production status changes, including changes of the operational sub-states.

3.1.4.8.2 If the change of the production status was caused by execution of the ditective
‘abort VC’, the method VCAborted () shall be called instead of the™ method
PoductionStatusChange ().

3.1.4.8.3 When calling the method ProductionStatusChange@) the application
shall provide the following information using the method arguments:

a) the new value of the production status;
b) the FOP alert if the sequence-controlled service is terminated,

c) a list of identifiers of all packets that were or will be discarded because pf the
production status change;

NOTE - If no packets need to be discarded because of production status change, the
list shall not be supplied.

d) the available buffer size.

3.1.4.8.4 The method ProductrionStatusChange () shall:
a) set the parameter production-status to the value supplied by the argument;

b) if the value of the\parameter packet-identification-last-procesged is
contained in the-list of discarded packets supplied by the application:

1) if the new production status is ‘interrupted’ or ‘halted’, set the pargmeter
packet-status to ‘interrupted’;

2)—1f the new production status is ‘operational BD’ or ‘operational AD suspended’,
set the parameter packet-status to ‘unsupported transmission mode’;

NOTE - In all other cases, no packets shall be affected and the list of discarded packets
shall not be present.

c) update the parameter packet-buffer-available according to the argument passed to the
method;

d) if requested by the application, and if the state of the service instance is ‘ready’ or
‘active’:
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1) if the production status changed to ‘halted’, send the notification ‘production
halted’;

2) if the production status changed from ‘configured’ or ‘operational’ to ‘interrupted’
and the list of discarded packets is present and not empty, send the notification
‘production interrupted’;

3) if the production status changed from ‘operational AD and BD’ to ‘interrupted’
and the list of discarded packets is not present or empty, send the notification
“transmission mode capability change”’;

4) if the production status changed from ‘configured’ or ‘interrupted’ |[to
‘operational’, and the production status last reported to the user is mot
‘operational’, send the notification ‘production operational’;

5) if the production status changed from ‘operational AD and BD’ to ‘operatiohal
BD’ or ‘operational AD suspended’ or if the production“status changed fr¢m
‘operational BD’ or ‘operational AD suspended’ to ‘operational AD and BD’,
send the notification ‘transmission mode capability change’;

6) if the production status changed from ‘operational AD and BD’ to ‘operational
BD’ or ‘operational AD suspended’ and the‘list of discarded packets is pres¢nt
and not empty, send the notification ‘packet.tfansmission mode mismatch’.

NOTE - If this condition is true, the, notification ‘packet transmission mqde
mismatch’ shall be sent “in addition to and after the notification
‘transmission mode capability change’.

3.1.4.8.5 The method ProductibomStatusChange () shall perform the following
consistency checks. If any of the checks fail, the method shall return an error code and
perform no actions:

a)| when the production status changes from ‘configured’ or ‘interrupted’ |to
‘operational’, the Sub-state must be ‘BD’;

b)| when the production status changes from operational to ‘interrupted’ or ‘halted’ and
the status/of the packet last processed is ‘processing started’, the list of affected
packets.must be supplied and the packet last processed must be a member of this list;

c)| when the list of affected packets is supplied and is not empty, the following
corditions st otd:

1) the production status must have changed;
2) the new production status must not be ‘operational AD and BD’ or ‘configured’;
3) the old production status must have been ‘operational’;

4) the production status must not have changed from ‘operational AD suspended’ to
‘operational BD’.
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3.1.4.8.6 If the checks identified in 3.1.4.8.5 succeed but the production status has not
changed, the method shall perform no actions and shall inform the caller accordingly.
3.1.4.9 Reported Production Status

Whenever the service element sends one of the notifications ‘production operational’,
‘production interrupted’, or ‘production halted’, it shall memorize the reported status.

NQTE - This ‘reported production status’ shall be used to prevent that the notification
‘production operational’ is sent to a user that was not informed of a change tq a non
operational status either because the service instance was not bound when the ¢hange
occurred or because no packets were affected by the production status.‘interrupted’.

3.1.4.10 Execution of the Directive ‘Abort VC’

3.1.4.10.1 The application shall call the method VCAborted() whenever the difective
‘abort VC’ was executed on the virtual channel passing a listyof identifiers of all packdts that
wgre discarded.

3.1.4.10.2 When calling the method VCAborted () the application shall provige the
following information using the method arguments:

a) a list of identifiers of all packets thatwere or will be discarded because of prodessing
of the directive;

NOTE - If no packets need-to-be discarded because of production status change, the
list shall not be supplied.

b) the available buffer §ize.

3.1.4.10.3 The methodVCAborted () shall:
a) set the parameter production-status to ‘operational BD’;

b) if the value of the parameter packet-identification-last-procesged is
contained in the list of discarded packets supplied by the application and the
transmission mode of that packet is ‘sequence controlled’, set the parameter packet
status to ‘interrupted’;

c) update the parameter packet-buffer-available according to the argument
passed to the method;

d) if requested by the application, send the notification ‘VC aborted’ if the state of the
service instance is ‘ready’ or ‘active’.

NOTE - If no packets were buffered or were being processed when the directive was
executed, the list of discarded packets shall not be supplied.
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3.1.4.11 No Invoke Directive Capability

3.1.4.11.1 The application shall call the method NoDirectiveCapability () when the
service instance for which directive invocation is enabled is no longer bound because of an
UNBIND operation, a PEER-ABORT operation or a protocol abort event.

3.1.4.11.2 If directive invocation is not enabled for the service instance the method
NoDirectiveCapability () shall:

a)
b)

3.1.4.]
perfor]

3.14.]

3.1.4.]
when

3.1.4.1
Dire

a)
b)

3.14.1
perfor]
3.14.1

3.1.4.]
execuf

set the parameter directive-invocation-online to ‘no’;

if requested by the application and if the state of the service instance is ‘feady’
‘active’ transmit the notification ‘no invoke directive capability on this VCZ

1.3 If directive invocation is enabled for the service instance, the” method sh
m no actions and shall inform the caller accordingly.
2 Invoke Directive Capability Established

2.1 The application shall call the method DiregtiveCapabilityOnline

2.2 If directive invocation is not enabled\ for the service instance, the meth
ctiveCapabilityOnline () shall:

set the parameter directive-invecation-online to ‘yes’;

if requested by the application and if the state of the service instance is ‘ready’

2.3 If directive invocation is enabled for the service instance, the method sh
M no actions and shall)inform the caller accordingly.
3 Directive Execution Completed

3.1 Thevapplication should call the method DirectiveCompleted () wh
ioncof a directive invoked by the operation FSP-INVOKE-DIRECTIVE completes.

h service instance for which directive invocation is énabled has bound to the provider.

‘active’ transmit the notification ‘invoke directive capability established on this VCJ.

or

all

—
~

od

3.1.4.

provide the following information using the method arguments:

a)

the directive identification copied from the FSP-INVOKE-DIRECTIVE invocation;

3.2 When calling the method DirectiveCompleted() the application shall

b) the result of execution, indicating whether execution succeeded (‘positive result’) or

failed (‘negative result’);

c) in case of a negative result, the FOP alert providing the reason for the failure.
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3.1.4.13.3 If requested by the caller, the method DirectiveCompleted () shall:
a) send the notification ‘positive confirm result to directive’ if the result is positive;

b) send the notification ‘negative confirm result to directive’ if the result is negative.

3.1.4.14 Event Processing Completed

3 4141 The annlication chaonld call thoe shmaothad T o+ Do O nn ] +aod ) When
T H—pPPT SHOtTra—Cch 11 p= et o=

TOTTtTroTT TITCTITOoCr ™ | A o

processing of an event requested by an accepted FSP-THROW-EVENT operation comjpletes.

3.1.4.14.2 When calling the method EventProcCompleted () the appliCation shall
provide the following information using the method arguments:

=

a) the event invocation identification as copied from the [ESP-THROW-ENVENT
invocation;

b) the result of execution, indicating whether:
1) the action list associated with the event was cofiipletely executed,
2) at least one of the actions in the associated*aetion list failed; or

3) the condition associated with the eventevaluated to false.

3.1.4.14.3 If requested by the caller, the method EventProcCompleted () shall:

a) send the notification ‘action list-completed’ if the action list associated with thg event
was completely executed;

b) send the notification aetion list not completed’ if at least one of the actions|in the
associated action list failed;

c) send the notification ‘event action evaluated to false’ if the condition associated with
the event eyaluated to false.

3.1.4.15 Consistency Checks

THe sérvice element shall apply the following rules for checking of consistency:

a) Ihe methods PacketStarted(), PacketRadiated(),
PacketAcknowledged (), and BufferEmpty () shall perform no checks.

NOTE - These methods must be called frequently during nominal operation. Because
of performance considerations, the service element shall fully rely on the
application to ensure that the methods are used correctly. Detailed
preconditions are defined in A4.3.
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b) The methods DirectiveCompleted () and EventProcCompleted () shall
perform no checks.

NOTE - Checking of correctness of these method invocations requires information not
available to the service element. Therefore, the service element must fully
rely on the application to ensure that the methods are used correctly.

c) For other methods, the service element shall verify that the arguments are consistent
and that the method call is consistent with the values of the status parameters before
the method was invoked. If the check fails, the service element shall proceed |as
follows:

1) if applying the update results in a consistent set of status parameters, the service
element shall perform the update and shall send the notification (if requested) Hut
shall return an error code to the application as a warning;

2) if an update would result in inconsistent status parameters;-the service elem¢nt
shall not perform the update, shall not send any notifications, but shall return [an
appropriate error code.

NQTE - Further details concerning the checks performed and return codes passed|to
the caller are defined in A4.3.

3.1.5 | PROCESSING OF FSP PROTOCOL DATA UNITS
NOTHS

1 The service element processes FSP PDUs according to the general specifications|in
reference [5]. This subsection only addresses additional checks and processing stgps
defined for the FSP service. FSP-specific checks defined in reference [3] but not
listed in this subsection must be performed by the application. Subsection 2.2.9
provides a discusston of the borderline between the application and the service
element.

2 Subsection-3.1.4 defines processing requirements for update of status information and
generation of notifications. Annex subsection A3 defines the checks that operation
objécts perform when the methods VerifyInvocationArguments () 4dnd
VerifyReturnArguments () are called. Reference [5] contains specificatigns
defining how the service element handlies error codes returned by these methods.

3.1.5.1 FSP TRANSFER DATA

3.1.5.1.1 When receiving an FSP-TRANSFER-DATA invocation, the service element
shall perform the following checks in addition to the checks defined in reference [5] for all
PDUs. These checks shall be performed in the specified sequence:
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a) If the ‘earliest production time’ and the ‘latest production time’ are both specified, the
‘earliest production time’ must not be later than the ‘latest production time’.

b) The time window defined by the ‘earliest production time’ and the ‘latest production
time” must overlap with the provision period of the service instance.

c) If the configuration parameter segment-header defines that segment headers are
used, the value of the parameter ‘MAP identifier’ must be contained in the configured
‘map list’. If segment headers are not used, the value of the ‘M AP identifier’ must be
‘none’.

d) The value of the parameter transmission-mode must match the‘configured
permitted transmission mode.

e) If the transmission-mode is ‘expedited’, the ‘acknowledged notification] must
not be requested.

f) The size of the packet contained in the PDU must not beklarger than the value|of the
configuration parameter maximum-packet-length allows.

3.1.5.1.2 If any of the checks defined in 3.1.5.1.1 fail,%or a return PDU with a nggative
reqult must be generated because a check defined in teference [5] failed, the service element
shall proceed as follows:

a) if the service element can guarantee;that all preceding FSP-TRANSFER-DATA
invocations have already been processed by the application, or that the| PDU
processed by the service element’is the first FSP-TRANSFER-DATA invqcation
following START, the servieeelement may generate a FSP-TRANSFER-DATA
return with a negative result and transmit that to the service user;

NOTE - In that cases~the service element shall use the status parameters ‘expected
packet identification’ and packet-buffer-available to set the
parameters of the FSP-TRANSFER-DATA return.

b) if the conditions defined in 3.1.5.1.2 item a) are not met or cannot be verifi¢d, the
service elément shall set the result parameter to ‘negative’, set the appr¢priate
diagnostic in the operation object, and pass the operation object to the applicatign;

c), in-order to ensure that the result parameter of the operation object always has ¢ valid
reading, the service element shall set the result parameter to ‘positive’ if all ¢hecks
performed by the service element succeeded.

NOTES

1 It is noted that this processing deviates from the standard way in which confirmed
PDUs are handled by the service element. The reasons for this specification are
explained in 2.2.9.3.
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An implementation is not required to generate and transmit a FSP-TRANSFER—
DATA return also when it could verify that the conditions defined in 3.1.5.1.2

item a) are met. A service element can use one of the following approaches:

— ensure that no FSP-TRANSFER-DATA invocations are queued between the
service element and the application, and never pass an invocation for which a

check has failed to the application;
— always pass FSP-TRANSFER-DATA invocations to the application; or

3.1.5.7

3.1.5.2
becau
by the

3.1.5.]
INVOCE
servic
eleme
that to

NOTH

3.1.5.7
eleme
operat]

— decide on a case-by-case basis.

always expect the service element to pass FSP-TRANSFER-DATA”invocatic
with a negative result if substitutability of SLE API components shall
maintained.

Processing expected from the application is defined in 3.3:

. FSP THROW EVENT

.1 If an FSP-THROW-EVENT return PDU with a negative result must be generaf
e a check defined in reference [5] failed, the\service element shall proceed as defin
following specifications.

.2 If the service element can guarantee that all preceding FSP-THROW-EVE]
tions have already been processed by the application or that the PDU processed by 1
e element is the first FSP-THROW-EVENT invocation following BIND, the serv
t may generate a FSP-THROW-EVENT return with a negative result and trans
the service user.

identifier’ to set the parameter of the FSP-THROW-EVENT return.
.3 If theconditions defined in 3.1.5.2.2 are not met or cannot be verified the serv

nt shall.set' the result parameter to ‘negative’, set the appropriate diagnostic in {
jon object, and pass the operation object to the application.

Implementations should document the approach used. Applications” should

ns
be

he
ce
nit

— In that case, the’service element shall use the status ‘expected event invocation

ce
he

3.1.5.2,

4 In—order to_ensure that the recult narameter of the oneration-obiect alwavs ha
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5 a

valid reading, the service element shall set the result parameter to ‘positive’ if all checks
performed by the service element succeeded.

NOTES
1 It is noted that this processing deviates from the standard way in which confirmed
PDUs are handled by the service element. The reasons for this specification are
explained in 2.2.9.3.
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2 A service element shall not be required to generate and transmit a FSP-THROW-
EVENT return also when it could verify that the conditions defined in 3.1.5.2.2 are
met. A service element can use one of the following approaches:

— ensure that no FSP-THROW-EVENT invocations are queued between the
service element and the application, and never pass an invocation for which a
check has failed to the application;

— always pass FSP-THROW-EVENT invocations to the application; or

— decide on a case-by-case basis.

3 Implementations should document the approach used. Applications;should always
expect that the service element pass FSP-THROW-EVENT invecations yith a
negative result if substitutability of SLE API components shall be.maintained.

4 Processing expected from the application is defined in 3.3.

3.1.5.3 FSP INVOKE DIRECTIVE

3.1.5.3.1 When receiving an FSP-INVOKE-DIRECTIVE invocation, the service element
shall verify that invocation of directives is enabled fer the service instance.

3.1.5.3.2 If invocation of directives is notrenabled for the service instance, the dervice
elgment shall not pass the invocation to the-application but shall send a return with a ndgative
reqult and the appropriate diagnostic.

[ty

3.1.5.3.3 If the invocation of directives is enabled for the service instance, but 4 FSP-
INIVOKE-DIRECTIVE return PDU with a negative result must be generated because a|check
defined in reference [5] failed, the service element shall proceed as follows:

a) If the service elément can guarantee that all preceding FSP-INVOKE-DIRECTIVE
invocations ‘have already been processed by the application, or that the| PDU
processed-by the service element is the first FSP-INVOKE-DIRECTIVE invqcation
following BIND, the service element may generate a FSP-INVOKE-DIRECTIVE
retufn ‘'with a negative result and transmit that to the service user.

b)< In~ that case, the service element uses the status parameter expected difective
invocation identifier to set the parameter of the FSP-INVOKE-DIRECTIVE retprn.

c) If the conditions defined in 3.1.5.3.3 a) are not met or cannot be verified, the service
element shall set the result parameter to ‘negative’, set the appropriate diagnostic in
the operation object, and pass the operation object to the application.

d) In order to ensure that the result parameter of the operation object always has a valid
reading, the service element shall set the result parameter to ‘positive’ if all checks
performed by the service element succeeded.
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NOTES

1 It is noted that this processing deviates from the standard way in which confirmed
PDUs are handled by the service element. The reasons for this specification are
explained in 2.2.9.3.

2 An implementation is not required to generate and transmit a FSP-INVOKE-
DIRECTIVE return also when it could verify that the conditions defined in
3.1.533 item a) are met. A service element can use one of the following
approaches:

— ensure that no FSP-INVOKE-DIRECTIVE invocations are queued betwden
the service element and the application, and never pass an invocation for
which a check has failed to the application;

— always pass FSP-INVOKE-DIRECTIVE invocations to the application; or

— decide on a case-by-case basis.

3 Implementations should document the approachy*used. Applications should
always expect the service element to pass’ FSP-INVOKE-DIRECTIVE
invocations with a negative result if substitutability of SLE API components shall
be maintained.

4 Processing expected from the application is defined in 3.3.

3.1.6 | SERVICE INSTANCE SPECIEIC OPERATION FACTORY

For F§P service instances, the interface ISLE SIOpFactory specified in reference [5] shall
support creation and configuration of operation objects for all operations specified in 3.2 with
exception of the object for the'operation IFSP-STATUS-REPORT.

NOTH - The initial-'values of parameters that shall be set for FSP-specific operation
objects ar¢ defined in annex A. The operation IFSP-STATUS-REPORT shall|be
handled autonomously by the provider-side service element. There is no need for
the.application to create this object.

3.2 BLE OPERATIONS

3.2.1 The component ‘SLE Operations’ shall provide operation objects for the following
FSP operations in addition to those specified in reference [5]:

a) FSP-START;
b) FSP-TRANSFER-DATA;
c) FSP-ASYNC-NOTIFY;
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d) FSP-STATUS-REPORT;
e) FSP-GET-PARAMETER;
f) FSP-THROW-EVENT;
g) FSP-INVOKE-DIRECTIVE.

3.2.2 The operation factory shall create the operation objects specified in 3.2.1 wh

renlnpq‘rpd service type is ESP

en the

3.
Sp

3.3

N(

3.3

3.]
de
3.

3.3

pa
the

.3 The operation factory shall additionally create the following operation (
peified in reference [5] when the requested service type is FSP:

a) SLE-BIND;

b) SLE-UNBIND;

¢) SLE-PEER-ABORT;

d) SLE-STOP;

e) SLE-SCHEDULE-STATUS-REPORT.

b SLE APPLICATION

DTE — This subsection summarizes specific obligations of a FSP provider appli
using the SLE APL

.1 CONFIGURATION AND-UPDATE OF STATUS INFORMATION

.1.1  Following creation of a service instance, and setting of the configuration para
fined in reference [5],“the application shall set the configuration parameters defi
.2 via the interfaceI¥SP_SIAdmin.

.1.2  Following creation of a service instance, the application shall initialize th
Fameters defined in 3.1.3 via the interface IFSP_FOPMonitor and subsequently
pse parameters whenever a change occurs.

bjects

cation

meters

hed in

e FOP
ipdate

3.3

$.1.3* The application shall inform the service element of all events defined in 3.1.

4.2 by

m

ocatiorr of the appropriate methods of the interface TFSP_STUpdate.

CCSDS 916.3-M-2 Page 3-23 September 2015

©1S0 2016 -

All rights reserved


https://standardsiso.com/api/?name=33fede4fe7e82a0d8d0dd9254c4e621b

ISO 18446:2016(E)

3.3.2

When

CCSDS RECOMMENDED PRACTICE: API FOR THE SLE FSP SERVICE

PROCESSING OF FSP TRANSFER DATA

receiving a  FSP-TRANSFER-DATA invocation via the interface

ISLE ServiceInform, the application shall check the result parameter of the operation

object
a)

b)

3.3.3

When
ISLE
object

b)

and shall perform the following steps:

if the result is negative, the application shall set the expected packet identification and
the available buffer size and then passes the operation back to the service element
using the method InitiateOpReturn () of the interface

ISLE Servicelnitiate;

if the result is positive, the application shall perform the checks not specified in 3.1.5
and reference [5].

1) If any of these checks fail, the application shall set the appropriate-diagnostic, the
expected packet identification, and the available buffer siz€ and then pass the
operation  object to the service element ,using the method
InitiateOpReturn () inthe interface ISLE ServdiceInitiate.

2) If all checks succeed, the application stores the packet to the packet buffer, the
application shall set a positive result, the expected packet identification, and the
available buffer size and then pass the opcration object back to the service
element using the method Initiate€OpReturn() in the interfgce
ISLE Servicelnitiate.

PROCESSING OF FSP THROW _EVENT

receiving a  FSP-THROW-EVENT invocation via the interfgce
| ServiceInform, the application shall check the result parameter of the operation
and perform the following steps:

if the result is negative, the application shall set the expected event invocation and
pass the operation back to the service element wusing the method
Initiate@pReturn () inthe interface ISLE ServicelInitiate;

if the result is positive, the application performs the checks not specified in 3.1.5 gnd
referenee [5]:

1)) if any of these checks fail, the application shall set the appropriate diagnostic and

the expected event invocation identifier and then pass the operation object to the
service element using the method InitiateOpReturn () in the interface
ISLE Servicelnitiate,

2) if all checks succeed, the application shall perform the required operation, set a
positive result, and the expected event invocation identifier and then pass the
operation object back to the service element wusing the method
InitiateOpReturn () inthe interface ISLE ServiceInitiate.
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3.3.4 PROCESSING OF FSP INVOKE DIRECTIVE

When receiving a FSP-INVOKE-DIRECTIVE invocation via the interface
ISLE ServiceInform, the application shall check the result parameter of the operation
object and perform the following steps:

a) if the result is negative, the application shall set the expected directive invocation
identifier and pass the operation back to the service element using the method
InitiateOpReturn () inthe interface ISLE ServicelInitiate;

b) if the result is positive, the application shall perform the checks required:

1) if any of these checks fail, the application shall set the appropriate;didgnostic and
the expected directive invocation identifier and then pass the operation object to
the service element using the method InitiateOpReturn) in the inferface
ISLE Servicelnitiate;

2) if all checks succeed, the application shall perform the required operation), set a
positive result, and the expected directive invocation identifier, and then pass the
operation object back to the service)“element using the method
InitiateOpReturn () inthe interface ISLE ServiceInitiate.

3.4 SEQUENCE OF DIAGNOSTIC CODES
3.4.1 GENERAL

3.4.1.1 Reference [3] requires provider applications that do not perform checks [in the
sequence of the diagnostic codes-defined in the specification to document the sequence in
which checks are actually performed.

3.4.1.2 The specification in 3.1.5 does not preserve the sequence of the diagnostic|codes
defined in reference [3] ot the operation FSP-TRANSFER-DATA. This subsection defines
th¢ actual sequence.of) checks performed by the API Service Element. For the checks that
refnain to be performed by the provider application, the sequence defined in referencq [3] is
mgaintained. <Applications applying a different sequence must provide a mqdified
documentation.

3.4.2"“SEQUENCE OF FSP-TRANSFER-DATA DIAGNOSTIC CODES

3.4.2.1 Codes Set by the API Service Element
a) ‘duplicate invoke id’;
b) ‘inconsistent time range’;
¢) ‘invalid time’;

d) ‘invalid MAP’;
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e) ‘invalid notification request’; and

f) ‘packet too long’.

3.4.2.2 Codes Set by the Application
a) ‘unable to process’;

b) ‘unable to store’;

c)| ‘out of sequence’;

d)| ‘duplicate packet identification’;

e)| ‘invalid time’;

f) | ‘conflicting production time intervals’;
g)| ‘late sldu’;

h)| ‘invalid delay time’;

1) | ‘invalid transmission mode’;

1) | ‘unsupported packet version’;

k)| ‘incorrect packet type’;

1) | ‘invalid packet apid’; and

m) ‘other reason’.
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FSP SPECIFIC INTERFACES

(NORMATIVE)

INTRODUCTION

ANNEX A

THis annex specifies FSP specific

a) data types;

b) interfaces for operation objects;

c) interfaces for service instances.

and

The specification of the interfaces follows the design patterns, conventions and the additional

copventions described in reference [4].

THe presentation uses the notation and syntax of the C++ programming language as spgcified
in reference [5].
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A2 FSP TYPE DEFINITIONS
File FSP Types.h

The following types have been derived from the ASN.1 module CCSDS-SLE-TRANSFER-
FSP-STRUCTURES in reference [3]. The source ASN.1 type is indicated in brackets. For
all enumeration types a special value ‘invalid’ is defined, which is returned if the associated
value in the operation object has not yet been set, or is not applicable in case of a choice.

Absolute Priority [AbsolutePriority]

typedef struct FSP AbsolutePriority
{
unsfigned int mapOrVc; /* 0 to 63 */
unsfigned int priority; /* 1 (highest) to 64 (lowest) *¥
} FSP| AbsolutePriority;

An enfry in the priority list used for multiplexing of MAPs and VCs.

Blockjng Usage [BlockingUsage]

typedef enum FSP BlockingUsage
{

fspAU permitted = 0,
fspAU notPermitted = 1,
fspAU invalid = -1
} FSP| BlockingUsage;
Applitation Identifier (APID)
typedef unsigned long FSP_ApIdyf /* 0 to 2047 */

Packet Buffer Size [BufferSize]
typedef unsigned long  ESP’ BufferSize;

Size of the packet buffer ot the remaining free space in the buffer measured in octets.

Packet Identification [Packetldentification]
typedef unsigned long FSP_PacketId;

Directiveldentification

typedef unsigned long FSP Directiveld;

Identifier of a Thrown Event [EventInvocationld]
typedef unsigned long FSP_EventInvocationId;
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Directive [FspInvokeDirectiveInvocation]

typedef enum FSP Directive

{

fspDV_initiateADwithoutCLCW = 0,
fspDV_initiateADwithCLCW = 1,
fspDV_initiateADwithUnlock = 2,
fspDV_initiateADwithSetVR = 3,
fspDV_terminateAD = 4,
fspDV_resumeAD = 5,
fspDV_setVs = 6,
Fepbv—setFopStidingindow -
fspDV_setTlInitial = 8,
fspDV_setTransmissionLimit = 9,
fspDV_setTimeoutType = 10,
fspDV_abortVC = 11,
fspDV_modifyMapMuxControl =12,
fspDV_invalid = -1

} [FSP_Directive;

MAP or VC Identification [MapOrVecld]

typedef unsigned int FSP MapOrVcId; /* 0 to 638&/

MAP Identification [Mapld]

typedef FSP MapOrVcId FSP MapId;

VC Identification

typedef FSP MapOrVcId FSP_VcId;

Mpltiplexing Scheme [MuxScheme]

typedef enum FSP MuxScheme

{
fspMS fifo = 0,
fspMS absolutePrierity = 1,
fspMS pollingVeetor = 2,
fspMS invalid = -1

} [FSP_MuxSchemes

Timeout Fype [FspGetParameter]|

typedefienum FSP TimeoutType

{
fSpPTT generateAlert 0,
fspTT suspendAD = 1,
fspTT invalid = -1

} FSP_TimeoutType;
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Timeout Type [FspInvokeDirectiveParameter]

typedef enum FSP DirectiveTimeoutType

{

The Timeout Type used in the Invoke Directive invocation.

fspDTT terminateAD = 0,
fspDTT suspendAD = 1,
fspDTT invalid = -1

FSP DirectiveTimeoutType;

TranJmission Mode [TransmissionMode]

typedef enum FSP TransmissionMode

{

Trangmission Mode [Permitted TransmissionMode]

fspffM sequenceControlled = 0
fspIM expedited = 1
fspM sequenceControlledUnblock = 2
fspIM invalid = -1
FSP| TransmissionMode;

typedef enum FSP PermittedTransmissionMode

{

fsplPTM_sequenceControlled
fspPTM expedited

fsplPTM _any

fspPTM invalid = -
FSP| PermittedTransmissionMode;

Il
~ o~ S

Il
— N R o

FSP Start Diagnostic [DiagnosticFspStart]

typedef enum FSP StartDiagnostic

{

FSP Transfer Data Diagnostic [DiagnosticFspTransferData]

fsplSTD outOfService =
fsplSTD _unableToComply
fsplSTD _productionTimeExpired =
fsplSTD _invalid = -
FSP| StartDiagnosticy

Il
~ 0~ S

PN O

typedef enum\FSP TransferDataDiagnostic

{

fspKED\unableToProcess
fspKFD unableToStore

, /* AD mode

, /* BD mode
/*

14

*/
*/

unblock AD */

fspXFD packetIdOutOfSequence

fspXFD duplicatePacketIdentification
fspXFD inconsistentTimeRange

fspXFD invalidTime

fspXFD conflictingProductionTimelIntervals
fspXFD lateSldu

fspXFD invalidDelayTime

fspXFD invalidTransmissionMode
fspXFD invalidMap

fspXFD invalidNotificationRequest
fspXFD packetTooLong
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fspXFD_ unsupportedPacketVersion = 13,
fspXFD_incorrectPacketType = 14,
fspXFD _invalidPacketApid = 15,
fspXFD invalid = -1

} FSP _TransferDataDiagnostic;

FSP Get Parameter Diagnostic [DiagnosticFspGetParameter]

typedef enum FSP GetParameterDiagnostic

{

SpGP _unknownParameter = 0,
fspGP_invalid = -1
} FSP_GetParameterDiagnostic;

FSP Invoke Directive Diagnostic [DiagnosticFspInvokeDirective]

typedef enum FSP InvokeDirectiveDiagnostic

fspID directiveInvocationNotAllowed

fspID directivelIdentificationOutOfSequence
fspID directiveError =
fspID invalid = -
} FSP_InvokeDirectiveDiagnostic;

Il
~ 0~ S

RN - O

FSP Throw Event Diagnostic [DiagnosticFspThrowEvent]
typedef enum FSP ThrowEventDiagnostic

fspTED operationNotSupported =
fspTED outOfSequence =
fspTED noSuchEvent =
fspTED invalid = -
} FSP_ThrowEventDiagnostic;

~ N~ 0~

NP O

FYP Service Parameters [FspParameterName]

typedef enum FSP ParameterName

fspPN blockingTimeoutPeriod =
fspPN blockingUsage
fspPN apidList
fspPN bitLOckRequired =
fspPN deliveryMode

fspPN directivelInvocationEnabled
fspPNSexpectedDirectiveld =
fspPN expectedEventInvocationId
fSPPN expectedSlduldentification =
I - BEEETSINE RSO
fspPN_ fopState =
fspPN mapList
fspPN mapMuxControl =
fspPN_mapMuxScheme

fspPN maximumFrameLength
fspPN maximumPacketLength =
fspPN reportingCycle
fspPN returnTimeoutPeriod
fspPN rfAvailableRequired =
fspPN_segmentHeader =

Il
—
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fspPN_timeoutType = 35,
fspPN _timerInitial = 36,
fspPN_transmissionLimit = 37,
fspPN_transmitterFrameSequenceNumber = 38,
fspPN_vcMuxControl = 39,
fspPN_vcMuxScheme = 40,
fspPN _virtualChannel = 41,
fspPN permittedTransmissionMode = 107,
fspPN _directivelInvocationOnline = 108,
fspPN_invalid = -1

} FSP_ParameterName;

The pprameter name values are taken from the type ParameterName in CCSDS-SI{E-
TRANSFER-SERVICE-COMMON-TYPES.

FOP Alert [FopAlert]

typedef enum FSP FopAlert

{
fspFA noAlert =
fspFA:limit
fspfFA lockOutDetected =
fspF'A synch
fspFA:invalidNR
fspfFA Clcw =
fsplFA lowerLayerOutOfSync
fspFA terminateAD
fspFA:invalid =

} FSP| FopAlert;

Il
R N0 WN O
S S S S S~~~

Packet Status [PacketStatus]

typedef enum FSP PacketStatus
{
fsplST acknowledged = sleFDS_acknowledged,
fspST radiated sleFDS radiated,
fspST productionStarted = sleFDS productionStarted,
fspST productionNotStarted sleFDS productionNotStarted,
fsplST expired sleFDS expired,
fsplST unsupportedlransmissionMode = sleFDS unsupportedTransmissionModsq,
fsplST interrupted sleFDS interrupted,
fsplST invalid = -1
} FSP| PacketStatus;

Describes the“state of the last processed packet. It is defined as a subset of the type
SLE FotwardDuStatus specified in reference [3].

Production Status [ProductionStatus]

typedef enum FSP ProductionStatus
{
fspPS configured =
fspPS operationalBd
fspPS operationalAdAndBd =
fspPS operationalAdSuspended
fspPS interrupted
fspPS halted =

Il
g Wk o
S~ S S S~~~
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fspPS_invalid = -1
FSP ProductionStatus;

The status of the FSP production engine

FOP State [FspGetParameter]

ty
{

Th

pedef enum FSP FopState
fspFS_active = 0,
SPIr D_IetldIlbIIllthtIlOuthlt = L,
fspFS retransmitWithWait = 2,
fspFS initialisingWithoutBCFrame = 3,
fspFS initialisingWithBCFrame = 4,
fspFS _initial = 5,
fspFS invalid = -1
'SP _FopState;
P Event Processing Result
pedef enum FSP EventResult
fspER_completed = 0, /* action list gompleted */
fspER notCompleted = 1, /* action listsnet completed */

fspER conditionFalse
'SP EventResult;

e result of processing a thrown event.

Ngtification Type [FspNotification]

ty
{

2 /* event condition evaluated to false */

}

pedef enum FSP NotificationType

fspNT packetProcessingStarted = 0,
fspNT packetRadiated = 1,
fspNT packetAcknowledged = 2,
fspNT slduExpired = 3,
fspNT packetTrangmissionModeMismatch = 4,
fspNT transmisgighModeCapabilityChange = 5,
fspNT bufferHmpty = 6,
fspNT noInvQReDirectiveCapabilityOnThisve = 7,
fspNT positiveConfirmResponseToDirective = 8,
fspNT negativeConfirmResponseToDirective = 9,
fspNT_weAborted = 10,
fspNE, productionInterrupted =11,
fsPNT productionHalted =12,
fSPNT productionOperational = 13,
fspNT actionlListCompleted = 14,
fspNT actionListNotCompleted = 15,
fspNT eventConditionEvFalse = 1leo,
fspNT invokeDirectiveCapabilityOnThisVC =17,
fspNT invalid = -1

FSP NotificationType;

FSP Failure
typedef enum FSP Failure
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fspF expired = 0,
fspF_interrupted = 1, /* production interrupted */
fspF_modeMismatch = 2 /* transmission mode mismatch */

} FSP_Failure;
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A3 FSP OPERATION OBJECTS

A3.1 FSP START OPERATION

Name IFSP Start

GUID {1DOCBEEO-E896-11d4-9F17-00104B4F22CO0}

Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation
File IFSP_Start.H

The interface provides access to the parameters of the confirmed operation FSP START.

Synopsis

include <FSP_Types.h>
#ijpclude <ISLE ConfirmedOperation.H>
interface ISLE Time;

#define IID IFSP_Start DEF { 0x1ldOcbeeO, 0xe896, 0Ox1kd4, \
{ 0x9f, 0x17, 0x0, 0x10, Ox4b, 0x4f, 0x22,00xcO0 } }

interface IFSP_Start : ISLE ConfirmedOperation
virtual FSP_ PacketId

Get FirstPacketId() const = 0;
virtual const ISLE Time*

Get StartProductionTime () const = 0y
virtual const ISLE Time*
Get StopProductionTime () const =N0;
virtual FSP StartDiagnostic
Get StartDiagnostic() const =v0;
virtual void
Set FirstPacketId( FSP_ PagketId id ) = 0;
virtual void
Set StartProductionTime( const ISLE Time& startTime ) = 0;
virtual void
Put StartProductionTime ( ISLE Time* pstartTime ) = 0;
virtual void
Set StopProduttionTime ( const ISLE Time& stopTime ) = 0;
virtual void
Put StopProdtctionTime( ISLE Time* pstopTime ) = 0;
virtual vaid
Set StartDiagnostic( FSP_StartDiagnostic diag ) = 0;
}i
Megthods

FSP_PacketId Get FirstPacketId() const;

Returns the first packet identification that the provider shall expect.

const ISLE Time* Get StartProductionTime() const;

Returns a pointer to the production start time if that parameter has been set. If the parameter
has not been specified returns a NULL pointer.
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const ISLE Time* Get StopProductionTime () const;

Returns a pointer to the production stop time if that parameter has been set. If the parameter
has not been specified returns a NULL pointer.

FSP_StartDiagnostic Get_StartDiagnostic() const;

Returns the diagnostic code.

Precondition: the result is negative, and the diagnostic type is set to ‘specific’.

void|Set FirstPacketId( FSP_PacketId id );

Sets the first packet identification the provider shall accept.

void|Set StartProductionTime( const ISLE Time& startTime );

Sets the production start time to a copy of the input argument.

void |Put_StartProductionTime( ISLE Time* pstartTime );

Stores|the input argument to the parameter production‘start time.

void|Set StopProductionTime( const-ISLE Time& stopTime );

Sets the production stop time to a copy of‘the input argument.
void |Put_StopProductionTime( ISLE Time* pstopTime );
Stores|the input argument to the parameter production stop time.

void|Set StartDiagnostic( FSP_StartDiagnostic diag )

Sets the result to <negative’, the diagnostic type to ‘specific’, and stores the value of the
diagngstic cod€ passed by the argument.

Initial Values of Operation Parameters after Creation

Parameter Created directly Created by Service Instance

first packet Identification 0 0

start production time NULL (not used) NULL (not used)

stop production time NULL (not used) NULL (not used)

START diagnostic ‘invalid’ ‘invalid’
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Checking of Invocation Parameters

No checks beyond those defined by inherited interfaces are performed.

Checking of Return Parameters

Parameter Required condition
start production time must not be NULL;
if the start and the stop time are used, must be earlier than step time
stgp production time if the start and the stop time are used, must be later than'stop time
STIART diagnostic must not be ‘invalid’ if the result is ‘negative’ and the diagnostic|type is
‘specific’
Additional Return Codes for VerifyReturnArguments
SIE E MISSINGARG specification that the start production time is missing.
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A3.2 FSP TRANSFER DATA OPERATION

Name

IFSP TransferData

GUID {91DCEBAO-E896-11d4-9F17-00104B4F22C0}
Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation

File

The i

IFSP TransferData.H

terface provides access to the parameters of the confirmed operation

FSP-T|

Synop

#incl
#incl
inter

#defi

inter
{

vir]
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G
vir
G

RANSFER-DATA.

sis
ude <FSP Types.h>

ude <ISLE ConfirmedOperation.H>
face ISLE Time;

ne IID IFSP TransferData DEF { 0x9ldcebal, 0xe896,%«0x11d4,
{ 0x9f, 0x17, 0x0, 0x10, Ox4b, 0x4f, 0x22, ,0%xc0 } }

face IFSP TransferData : ISLE ConfirmedOperafien

tual FSP_ PacketId

et PacketId() const = 0;
tual FSP_ PacketId

et ExpectedPacketId() const
tual const ISLE Time*

et EarliestProdTime () const = 0;

tual const ISLE Time*

et LatestProdTime () const = Q;

tual SLE Duration

et DelayTime () const = 0;

tual FSP TransmissionMode

et TransmisionMode () const = 0;

tual bool

et MapIdUsed() consty= 0;

tual FSP MapId

et MapId() consty= 0;

tual SLE YesNo

et Blocking()y<Const = 0;

tual SLE SlduStatusNotification

et ProcesgingStartedNotification() const = 0;
tual SLE)SlduStatusNotification

et RadiatedNotification() const = 0;

tual (SLE_SlduStatusNotification

Il
o
~

etHAcknowledgedNotification () const = 0;

\

vi
G
vir
R
vir
G
vir
G
vir
S
vir

Tl CONSC SLE _OUCCEeC
et Data( size t& length ) const = 0;
tual SLE Octet*

emove Data( size t& length ) = 0;

tual FSP BufferSize

et PacketBufferAvailable() const = 0;
tual FSP TransferDataDiagnostic

et TransferDataDiagnostic () const = 0;
tual void

et PacketId( FSP_PacketId id ) = 0;
tual void
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Set ExpectedPacketId( FSP_PacketId id ) = 0;
virtual void
Set FarliestProdTime( const ISLE Time& earliestTime ) = 0;
virtual void
Put FarliestProdTime( ISLE Time* pearliestTime ) = 0;
virtual void
Set LatestProdTime( const ISLE Time& latestTime ) = 0;
virtual void
Put LatestprodTime( ISLE Time* platestTime ) = 0;
virtual void
Set DelayTime( SLE Duration delay ) = 0;
JI_J_ Il_l_‘l.C,l.l UJI_k:l
Set TransmisionMode ( FSP TransmissionMode mode ) = 0;
virtual void
Set MapId( FSP_MapId id ) = 0;

virtual void
Set Blocking( SLE YesNo )
virtual void

0;

Set ProcessingStartedNotification( SLE SlduStatusNotifiecation ntf)= 0;
virtual void
Set RadiatedNotification( SLE SlduStatusNotificatiom ntf )= 0;
virtual void
Set AcknowledgedNotification( SLE SlduStatusNgtification ntf ) = (;
virtual void
Set Data( size t length, const SLE Octet* gdata ) = 0;
virtual void
Put Data( size_ t length, SLE Octet* pda%a)r) = 0;
virtual void
Set PacketBufferAvailable( FSP BuffehrSize bufAvail ) = 0;
virtual void
Set TransferDataDiagnostic( FSP-ThansferDataDiagnostic diagnostic)= 0;
MgEthods
F9P_PacketId Get_ Packetld() const;
Raturns the packet identification.
FgP PacketlId Get ExpectedPacketId() const;
Rdturns the nekxt expected packet identification. If the parameter has not been set feturns
0.

z€

cgnst' ISLE Time* Get_EarliestProdTime () const;

Returns a pointer to the earliest production time, if the parameter has been specified. If the
parameter is not set, returns a NULL pointer.

const ISLE Time* Get LatestProdTime() const;

Returns a pointer to the latest production time, if the parameter has been specified. If the
parameter is not set, returns a NULL pointer.
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SLE Duration Get DelayTime() const;

Returns the parameter delay time.

FSP_TransmissionMode Get TransmisionMode () const;

Returns the transmission mode parameter.

ms

FSP MapId Get MapId() const;

Returrs the MAP identifier if set in the object.

Precondition: Get MapIdUsed () returns TRUE.

SLE YesNo Get Blocking() const;

Returns the specification whether packet blocking shetild be applied.

SLE $lduStatusNotification
Get_ ProcessingStartedNotification!() const;

Returns the specification whether a notification shall be sent when processing of the packet
was started.

SLE_$lduStatusNotification Get_ RadiatedNotification() const;

Returgys the specification Whether a notification shall be sent when the packet was radiated.

SLE $lduStatusNotification Get AcknowledgedNotification() const;

Returrs the specification whether a notification shall be sent when the packet was received
on bogrd:

const SLE Octet* Get Data( size_té& length ) const;

Returns a pointer to the packet data in the object. The data must neither be modified nor
deleted by the caller.

Arguments

length the number of bytes in the packet
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SLE Octet* Remove Data( size t& length );

Returns a pointer to the packet data and removes the data from the object. The client is
expected to delete the data when they are no longer needed.

Arguments

length the number of bytes in the packet

FSP BufferSize Get PacketBufferAvailable() const;

Rdturns the available packet buffer size in bytes if the argument has been iset. |If the
parameter has not been set returns zero.

FgP TransferDataDiagnostic Get TransferDataDiagnostic() const;
Rdturns the diagnostic code.

Precondition: the result is negative, and the diagnostic type-is set to ‘specific’.

vgid Set PacketId( FSP_PacketId id );

Sets the packet identification for the packet transfetred.

vdid Set ExpectedPacketId( FSP(PacketId id );

Sets the next expected packet identification.

vgid Set EarliestProdTime( const ISLE Timeé& earliestTime );

Sets the earliest productton time to a copy of the input argument.

vdid Put EarliestProdTime( ISLE Time* pearliestTime );

Stpres the input argument to the parameter earliest production time.

vgid“Set LatestProdTime( const ISLE Time& latestTime );

Sets the latest production time to a copy of the input argument.

void Put LatestProdTime( ISLE Time* platestTime );

Stores the input argument to the parameter latest production time.
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void Set DelayTime( SLE Duration delay )

Sets the parameter delay time.

void Set TransmisionMode( FSP_TransmissionMode mode ) ;

Sets the parameter transmission mode to the value of the argument.

void SetMapId{ FSP Mapid—id )7

Sets tﬁe parameter ‘MAP identifier’ to the value of the argument. The argument must be]1

the rafgge 0 to 63. The method must not be invoked when segment headers are notaised.

void|Set Blocking( SLE_YesNo ) ;

Sets the parameter ‘blocking’ to the value of the argument.

void
Set PKrocessingStartedNotification( SLE_SlduStatusNotification ntf

Sets thhe parameter ‘processing started notification’ to the value of the argument.
void|Set_RadiatedNotification( SLE_SlduStatusNotification ntf );
Sets the parameter ‘radiated notification’ to the value of the argument.

void |Set AcknowledgedNotification( SLE SlduStatusNotification ntf
Sets the parameter ‘acknowledged notification’ to the value of the argument.

void|Set Data( size 't/ length, const SLE Octet* pdata );

Copiep length bytes {fom the address pdata to the internal packet data parameter.

Arguments

pdatp pointer to the packet data

) ;

) ;

length the number of bytes in the packet

void Put Data( size_t length, SLE Octet* data );

Stores the packet data to the object. The operation object will eventually delete the data

buffer.
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Arguments
pdata pointer to the packet data
length the number of bytes in the packet

void Set PacketBufferAvailable( FSP_BufferSize bufAvail );

Sets the available pm‘ke‘r buffer size in bvte

‘S’:thransferDataDiagnostic( FSP_TransferDataDiagnostic diagnostic );
Sets the result to ‘negative’, the diagnostic type to ‘specific’, and stores the value |of the
diagnostic code passed by the argument.

Injtial Values of Operation Parameters after Creation

Parameter Created directly Created by Service Instance
pagket identification 0 0

expected packet identification | O 0

eafliest production time NULL NULL

latgst production time NULL NULL

delay time 0 0

trapsmission mode ‘invalid’ ‘invalid’

MAP identifier (not used) (not used)

bldcking ‘invalid’ ‘invalid’

prgcessing started ‘invalid’ ‘invalid’

notification

radiatedspotification ‘invalid’ ‘invalid’

acknowledged notification ‘invalid’ ‘invalid’

packet buffer available 0 0

transfer buffer diagnostic ‘invalid’ ‘invalid’
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Checking of Invocation Parameters

Param

eter

Required condition

earliest production time

if earliest and latest production times are set, must be earlier than
latest radiation time

latest production time

if earliest and latest production times are set, must be later than
earliest radiation time

data must not be NULL

transmfission mode must not be ‘invalid’

MAP identifier if used must be a number between 0 and 63 (inclusive)
blocking must not be ‘invalid’

procesking started must not be ‘invalid’

notificgtion

radiated notification must not be ‘invalid’

acknoV

viedged notification

must not be ‘invalid’; if ‘transmission mode’ is ‘expedited’ must not e

‘produce notification’

Addit

SLE

Checking of Return Parameters

. TIMERANGE

jonal Return Codes for VerifyInvocationArguments

specification; of the earliest and latest production times
inconsistent:

1S

Paramieter Required condition

expected packet identification | If result is ‘positive’, must be packet identification + 1

transfdr buffer diaghoestic must not be ‘invalid’ if the result is ‘negative’ and the diagnostic type is
‘specific’
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A3.3 FSP ASYNC NOTIFY OPERATION

Name IFSP AsyncNotify

GUID {91DCEBA1-E896-11d4-9F17-00104B4F22C0}
Inheritance: IUnknown - ISLE Operation

File IFSP AsyncNotify.H

The interface provides access to the parameters of the unconfirmed operation

FSP-ASYNC-NOTIFY.

Symnopsis

#include <FSP_Types.h>

#include <ISLE Operation.H>

interface ISLE Time;

#define IID IFSP AsyncNotify DEF { 0x9ldcebal, 0xe896,C0x11d4, \
{ 0x9f, 0x17, 0x0, 0x10, Ox4b, Ox4f, 0x22,%0xc0 } }

interface IFSP _AsyncNotify : ISLE Operation

virtual FSP NotificationType

Get NotificationType() const = 0;
virtual FSP Directiveld

Get DirectiveExecutedId() const = 0;
virtual FSP EventInvocationId

Get EventThrownId() const = 0;
virtual const FSP_PacketId*

Get PacketIdentificationList ((inté& size ) const = 0;
virtual FSP FopAlert

Get FopAlert() const = 0;
virtual bool

Get PacketsProcessed().const = 0;
virtual FSP PacketId

Get PacketLastProcgssed() const
virtual const ISLE (Time*

Get ProductiongtartTime () const = 0;
virtual FSP PacgketStatus

Get PacketStatus () const = 0;
virtual bood

Get PacketsCompleted() const = 0;
virtual FSP PacketId

Get PagketLastOk() const = 0;
virtual const ISLE Time*

Il
o
~

Get ProductionStopTime () const = 0;
vintual FSP ProductionStatus

Get_Productionstatus () Const = 07
virtual void

Set NotificationType( FSP NotificationType notifyType ) = 0;
virtual void B

Set DirectiveExecutedId( FSP DirectiveId id ) = 0;

virtual void
Set EventThrownId( FSP EventInvocationId id )
virtual void
Set PacketIdentificationList( const FSP PacketId* list,
int size ) = 0;

0;

virtual void
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Put PacketIdentificationList( FSP_PacketId* list, int size ) = 0;
virtual void

Set FopAlert ( FSP_FopAlert alert) = 0;
virtual void

Set PacketLastProcessed( FSP PacketId id ) = 0;
virtual void

Set ProductionStartTime( const ISLE Timeé& startTime ) = 0;
virtual void

Put ProductionStartTime( ISLE Time* pstartTime ) = 0;
virtual void

Set PacketStatus( FSP_PacketStatus status ) = 0;
virpoat ot

Set PacketLastOk( FSP_PacketId id ) = 0;
virftual void

Set ProductionStopTime( const ISLE Time& stopTime ) = 0;
virftual void

Put ProductionStopTime( ISLE Time* pstopTime ) = 0;

virftual void
Set ProductionStatus( FSP_ProductionStatus status )

Il
o
.

bi
Methgds
FSP_NotificationType Get NotificationType() const;

Returns the notification type.

FSP DirectiveIld Get DirectiveExecutedId() const;
Returps the identification of the executed diréctive to which the notification refers.

Precomndition: notification type is one of\'positive confirm response to directive’, or ‘negat{ve
confirfn response to directive’.

FSP_EventInvocationId(Get EventThrownId() const;
Returns the identification-ef the thrown event to which the notification refers.

Precondition: notifieation type is one of ‘action list completed’, ‘action list not completed’,
‘event|condition@valuate to false’.

const FSP PacketId* Get PacketIdentificationList( inté& size ) const;

Returns the list of identifiers of affected packets. If the parameter is present but the list is
empty, or if the parameter is not present, returns a NULL pointer.

Precondition: notification type is one of ‘packet processing started’, ‘packet radiated’, ‘packet
acknowledged’, ‘sldu expired’, ‘packet transmission mode mismatch’, ‘production
interrupted’, ‘“VC aborted’, or ‘production halted’.
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Arguments

size number of packet identifiers in the list

FSP_FopAlert Get_ FopAlert() const;

Returns the FOP Alert parameter.

Pry
reg

bo

R

F'S

R4

(ele

R
be

FS
R4

Pri

bo

R4
BI

ecandition: notification type is ‘transmission maode mpnhili‘rv (‘hangP’ ar ‘negn‘rive c

nfirm

ponse to directive’.

ol Get PacketsProcessed() const;

turns true if at least one packet has started processing, false otherwise:

P _PacketId Get PacketLastProcessed() const;

turns the identification of the last packet for which processing started.

Prgcondition: Get PacketsProcessed () returns frue.

nst ISLE Time* Get_ ProductionStartTime() const;

turns a pointer to the production start time ot the last packet processed if the parame
en set. Otherwise returns a NULL pointer.

Precondition: Get PacketsProc¢éssed () returns true.

P Status Get PacketStatus() const;
turns the status of th€last packet processed.

pcondition: Get “PacketsProcessed () returns true.

ol Get(PacketsCompleted() const;

turfis ‘true if at least one packet has successfully completed processing (i.e., radiaf

ter has

ed for

D and acknowledged for AD). false otherwise.

FSP_PacketId Get_ PacketLastOk () const;

Returns the identification of the last packet that successfully completed processing.

Precondition: Get PacketsCompleted () returns true.
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const ISLE Time* Get ProductionStopTime () const;

Returns a pointer to the production stop time of the last packet that successfully completed
processing if the parameter has been set. Otherwise returns a NULL pointer.

Precondition: Get PacketsCompleted () returns true.

FSP_ProductionStatus Get ProductionStatus() const;

Retury

void

Sets th

void

Sets th

void

Sets th

void

s the current value of the production status.
Set NotificationType( FSP_NotificationType notifyType )i
e notification type.

Set_DirectiveExecutedId( FSP _Directiveld id );

e identification of the executed directive to which the notification refers.

Set EventThrownId( FSP_EventInvocationld id );

e identification of the thrown event to which thé. notification refers.

Set PRacketIdentificationList( const FSP_PacketId* list, int size )

Copie
list’.
argum

5 the list of packet identifiers passed as argument to the parameter ‘packet identificati
f the list must be supplied for-the notification but does not contain any entries, the s
ent must be set to zero. Inthis special case, a NULL pointer can be supplied.

Arguments

size

number of packet identifiers in the list

on
VA

void |Put_PacketIdentificationList( FSP_PacketId* list, int size );
Stores| the(list of packet identifiers passed as argument to the parameter ‘packet identification
list’. [f'the list must be supplied for the notification but does not contain any entries, the size
argument must be set to zero. In this special case, a NULL pointer can be supplied.
Arguments

size number of packet identifiers in the list
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void Set FopAlert( FSP_FopAlert alert );

Se

ts the parameter FOP alert to the value passed as argument.

void Set_ PacketLastProcessed( FSP_PacketId id ) = 0;

Se

VQ

Se

VQ

St

VQ

Se

VQ

Se
co

VQ

Se
ar

VQ

St

VQ

Se

ts the identification of the last packet processed and sets ‘packets processed’ to true.

. . . . . \ .
&d—Se—t—P%eé&e&enS%a%ne—(—eeas—t—ISLE—T—bme&—s%a%me,,

ts the production start time of the last processed packet to a copy of the input argume

id Put_ProductionStartTime( ISLE Time* pstartTime ) ;

pres the input argument to the parameter production start time of thé packet last proce

id Set_PacketStatus( FSP_Status status );

ts the status of the last processed packet.

id Set_PacketLastOk ( FSP_PacketId idy) ;

3

ts the identification of the last packet that completed processing and sets ‘p
mpleted to true.

id Set_ProductionStopTime(,const ISLE Time& stopTime ) ;

ts the radiation stop time of the-last packet that completed processing to a copy of thg
rument.

id Put_ProductionStopTime( ISLE Time* pstopTime );

pres the input.argument to the parameter radiation stop time of the packet last radiate

id Set ProductionStatus( FSP_ProductionStatus status );

ssed.

ackets

> input

ts-the value of the parameter production status.
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Initial Values of Operation Parameters after Creation

Parameter Created directly Created by Service Instance

notification type ‘invalid’ ‘invalid’

directive executed identification 0 0

event thrown identification 0 0

packetidentification list NIUJLL NULL

FOP alert ‘invalid’ ‘invalid’

packetk processed FALSE TRUE if the number of packets
processed is > 0, FALSE*otherwiss

packet|identification last 0 value stored for status reports

processed

produdtion start time NULL (not used) value stored.for status reports

packet|status ‘invalid’ valu€ stored for status reports

packets completed FALSE TRUE if the number of BD packets
radiated is > 0 or the number of AL
packets acknowledged > 0, FALSH
otherwise

packet|identification last OK 0 value stored for status reports

produgtion stop time NULL (net.used) value stored for status reports

produdtion status ‘invalid’ value stored for status reports
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Checking of Invocation Parameters

Parameter Required condition

notification type Must not be ‘invalid’.

packet identification list Must be present and have a single entry for the notification types
‘packet processing started’, ‘packet radiated’, and ‘packet
acknowledged'.
Mustbepresentwittrone or more entries for the niotification types
‘sldu expired’ and ‘production interrupted’.
Must be present with any number of entries (includingzerq) for the
notification types ‘packet transmission mode mismatch’,
‘production interrupted’, ‘VC aborted’, or ‘production halted|.
Must not be present for all other notifications.

FQP alert Must not be ‘invalid’ for the notifications ‘transmission mode
capability change’ or ‘negative confirm response to directie’.
Must be ‘invalid’ for all other/netifications.

patkets processed Must not be FALSE if thé.notification type is ‘packet processing
started’, ‘packet radiated’, ‘packet acknowledged’, ‘sldu expired’,
and ‘production intefrupted’. Must not be FALSE if ‘packefs
completed’ is TRUE.

pr@duction start time Must not be\NULL if ‘packets processed’ is TRUE

patket status Must not'be ‘invalid’ if ‘packets processed’ is TRUE

patkets completed Must not be FALSE if the notification type is ‘packet
acknowledged'.

radiation stop time Must not be NULL if ‘packets completed’ is TRUE

prgduction status Must not be ‘invalid.
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A3.4 FSP STATUS REPORT OPERATION
Name IFSP_ StatusReport
GUID {91DCEBA3-E896-11d4-9F17-00104B4F22C0}
Inheritance: IUnknown - ISLE Operation
File IFSP StatusReport.H
The interface provides access to the parameters of the unconfirmed operation
FSP-STATUS-REPORT.
Synopsis
#incljude <FSP_Types.h>
#incljude <ISLE Operation.H>
interjfface ISLE Time;
#defipe IID IFSP_StatusReport DEF { 0Ox9ldceba3, 0xe896, «0x11d4, \
{ 0x9f, 0x17, 0x0, 0x10, Ox4b, O0x4f, 0x22, ,0%00 } }
interjfface IFSP_StatusReport : ISLE Operation
{
virftual bool
Get PacketsProcessed() const = 0;
virftual FSP_PacketId
Get PacketLastProcessed() const = 0;
virftual const ISLE Time*
Get ProductionStartTime () const = 07
virftual FSP_PacketStatus
Get PacketStatus () const = 0;
virftual bool
Get PacketsCompleted() congth= 0;
virftual FSP_PacketId
Get PacketLastOk () constin= 0;
virftual const ISLE Timeg
Get ProductionStopTime() const = 0;
virjtual FSP ProductionStatus
Get ProductionSt@tus () const = 0;
virftual unsigned—Idng
Get NumberOf&DPacketsReceived() const = 0;
virftual unsigned long
Get Number@fBDPacketsReceived() const = 0;
virftual unsigned long
Get NumberOfADPacketsProcessed() const = 0;
virftual Yfunsigned long
Gt NumberOfBDPacketsProcessed() const = 0;
virtuatr unsigrned rong
Get NumberOfADPacketsRadiated() const = 0;
virtual unsigned long
Get NumberOfBDPacketsRadiated() const = 0;
virtual unsigned long
Get NumberOfPacketsAcknowledged() const = 0;
virtual FSP BufferSize
Get PacketBufferAvailable() const = 0;
virtual void
Set PacketLastProcessed( FSP PacketId id ) = 0;
virtual void
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Set ProductionStartTime( const ISLE Timeé& startTime ) = 0;
virtual void
Put ProductionStartTime( ISLE Time* pstartTime ) = 0;
virtual void
Set PacketStatus( FSP_PacketStatus status ) = 0;
virtual void
Set PacketLastOk( FSP_PacketId id ) = 0;
virtual void
Set ProductionStopTime( const ISLE Time& stopTime ) = 0;
virtual void
Put ProductionStopTime( ISLE Time* pstopTime ) = 0;
JI_J_ Il_l.;l.(:l.l UJI_k:l

Set ProductionStatus( FSP_ProductionStatus status )
virtual void

Set NumberOfADPacketsReceived( unsigned long numRecv ) = 0;
virtual void

0;

Set NumberOfBDPacketsReceived( unsigned long numRecv ) =nN4
virtual void
Set NumberOfADPacketsProcessed( unsigned long numProc )%= 0;

virtual void
Set NumberOfBDPacketsProcessed( unsigned long numRfoc ) = 0;
virtual void

Set NumberOfADPacketsRadiated( unsigned long pumRad ) = 0;
virtual void
Set NumberOfBDPacketsRadiated( unsigned long ‘humRad ) = 0;
virtual void
Set NumberOfPacketsAcknowledged( unsign€d  long numAck ) = 0;
virtual void
Set PacketBufferAvailable( FSP BuffehrSize size ) = 0;
}i
MgEthods

bgol Get_ PacketsProcessed().const;

Rgturns true if at least one packet started processing. This condition is true if the nunjber of
AIDD and BD packets processed are not both zero.

FgP PacketlId Get HPacketLastProcessed() const;
Rdturns the idefitification of the packet last processed.

Precondition: Get PacketsProcessed () returns true.

cdnst ISLE Time* Get ProductionStartTime () const;

Returns a pointer to the radiation start time of the last packet processed, if the parameter has
been set. Otherwise returns a NULL pointer.
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FSP_Status Get PacketStatus() const;
Returns the status of the last packet for which processing started.

Precondition: Get PacketsProcessed () returns true.

bool Get PacketsCompleted() const;

Returns true if at least one packet successfully completed processing. The condition is true if
the nul;ber of BD packets radiated and the number of AD packets acknowledged are notboth
ZEero.
FSP_PRacketlId Get PacketLastOk() const;

Returns the identification of the last packet which successfully completed processing.

Precondition: Get PacketsCompleted () returns true.

const ISLE Time* Get ProductionStopTime () consty

Returrjs a pointer to the production stop time of the last packet that successfully completed
procegsing, if the parameter has been set. Otherwise returns a NULL pointer.

FSP_ProductionStatus Get ProductionStatus() const;

Returns the current value of the productionstatus.

unsigned long Get NumberOfADPacketsReceived() const;

Returnys the number of AD packets that have been received and accepted by the provider.

unsigned long Get NumberOfBDPacketsReceived() const;

Returns the numbérof BD packets that have been received and accepted by the provider.

unsigned long Get NumberOfBDPacketsProcessed() const;

Returns the number of BD packets for which processing was started.

unsigned long Get NumberOfADPacketsRadiated() const;

Returns the number of AD packets that have been successfully radiated by the provider.
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unsigned long Get NumberOfBDPacketsRadiated() const;

Returns the number of BD packets that have been successfully radiated by the provider.

unsigned long Get NumberOfPacketsAcknowledged() const;

Returns the number of packets that have been acknowledged via the CLCW.

FSPRufferSize—GCet—PacketBufferAvailable{)}—econsts

Rdturns the size of the available packet buffer in octets.

vgid Set ProductionStartTime( const ISLE Timeé& startTime) ;
Sets the production start time of the packet last processed to a copy of the input argumept.

vgid Put_ProductionStartTime( ISLE Time* pstartTime );

Stores the input argument to the parameter production staft/time.

vdid Set PacketStatus( FSP_Status status );

Sets the status of the packet last processed.

vgid Set PacketLastOk( FSP_PacketId id );

Sets the identification of the last packet, which successfully completed production.

vdid Set ProductionStopTime( const ISLE Time& stopTime );

Sets the production stop’time of the packet last that successfully completed productign to a
copy of the input argurent.

Qo

vgid Put_PRroductionStopTime( ISLE Time* pstopTime ) ;

Stores, the input argument to the parameter production stop time.

void Set ProductionStatus( FSP_ProductionStatus status );

Sets the value of the production status.

void Set NumberOfADPacketsReceived( unsigned long numRecv ) ;

Sets the number of AD packets received and accepted by the provider.
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void Set NumberOfBDPacketsReceived( unsigned long numRecv ) ;

Sets the number of BD packets received and accepted by the provider.

void Set NumberOfADPacketsProcessed( unsigned long numProc );

Sets the number of AD packets for which processing was started.

void

Sets the number of BD packets for which processing was started.

void |Set NumberOfADPacketsRadiated( unsigned long numRad );
Sets the number of AD packets successfully radiated by the provider.

void|Set NumberOfBDPacketsRadiated( unsigned long (numRad ) ;

Sets the number of BD packets successfully radiated by the provider.

void|Set NumberOfPacketsAcknowledged( unsigned long numRad ) ;

Sets the number of packets acknowledged via the CECW.

void|Set_PacketBufferAvailable ( FSP_BufferSize size );

Sets the available buffer size.

Initial Values of Operation Parameters after Creation

The ipterface ISLE STLOpFactory does not support creation of status report operation
objectp, as this operation'is handled by the service instance internally.
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Parameter Created directly

packet identification last processed 0

production start time NULL (not used)

packet status ‘invalid’

packet identification last OK 0

production stop time NULL (not used)

production status ‘invalid’

number of AD packets received 0

number of BD packets received 0

number of AD packets processed 0

number of BD packets processed 0

number of AD packets radiated 0

number of AD packets radiated 0

number of AD packets acknowledged 0

pagtket buffer available 0

Checking of Invocation Parameters

Parameter Requiredteondition

pr@duction start time Must-not be NULL if number of AD packets processefl > 0
ORnumber of BD packets processed > 0

patket status Must not be ‘invalid’ if number of AD packets processed > 0
OR number of BD packets processed > 0

praduction stop time Must not be NULL if number of BD packets radiated 3 0 OR
number of AD packets acknowledged > 0

prgduction status Must not be ‘invalid’

number of packets AD teceived Must be > number of AD packets processed

number of packetsBD received Must be > number of BD packets processed

number of ADspackets processed Must be > number of AD packets radiated and < numper of
packets AD received

number of-BD packets processed Must be > number of BD packets radiated and < numper of
packets BD received

number of AD packets radiated Must be < number of AD packets processed

number of BD packets radiated Must be < number of BD packets processed

number of AD packets acknowledged Must be < number of AD packets radiated
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A3.5 FSP GET PARAMETER OPERATION

Name IFSP GetParameter
GUID {22ECC20A-99A8-4025-8D95-96C82102258E}
Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation
File IFSP GetParameter.H
The interface provides access to the parameters of the confirmed operation
FSP-GET-PARAMETER.
Synopsis
#incljude <FSP_Types.h>
#incljude <ISLE ConfirmedOperation.H>
#defipe IID IFSP_GetParameter DEF { 22ECC20A, O0x99A8, 0x4025, \
{ 0x8d, 0x95, 0x96, 0Oxc8, 0x21, 0x02, 0x25, 0%8e } }
interjfface IFSP GetParameter : ISLE ConfirmedOperatiol
{
virftual FSP_ParameterName
Get RequestedParameter () const = 0;
virftual FSP_ParameterName
Get ReturnedParameter () const = 0;
virftual const FSP ApId*
Get ApIdList( int& size ) const = 0;
virftual unsigned long
Get BlockingTimeout () const = 0;
virftual FSP_BlockingUsage
Get BlockingUsage () const = .0¢
virftual SLE DeliveryMode
Get DeliveryMode () const = 0;
virftual SLE YesNo
Get DirectivelInvocatignEnabled() const = 0;
Virftual SLE YesNo
Get DirectivelInvogationOnline() const = 0;
virftual FSP Directdweld
Get ExpectedDirectiveId() const = 0;
virftual FSP EventinvocationId
Get ExpectedkEVentInvocationId() const = 0;
virftual FSP \PacketId
Get ExpecfedSlduIld() const = 0;
virftualcsunsigned long
GetAFopSlidingWindow () const = 0;
virftbal FSP FopState
Get_Fopstate() const = 07
virtual const FSP MapId*
Get MapList( int& size ) const = 0;
virtual const FSP_AbsolutePriority*
Get MapPriorityList( int& size ) const = 0;
virtual const FSP MapId*
Get MapPollingVector( int& size ) const = 0;
virtual FSP_ MuxScheme
Get MapMuxScheme () const = 0;
virtual unsigned long
Get MaxFrameLength() const = 0;
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virtual unsigned long
Get MaxPacketLength() const = 0;
virtual FSP PermittedTransmissionMode
Get PermittedTransmissionMode () const = 0;
virtual unsigned long
Get ReportingCycle() const = 0;
virtual unsigned long

Get ReturnTimeoutPeriod() const = 0;
virtual SLE YesNo

Get SegmentHeaderPresent () const = 0;
virtual FSP_TimeoutType

GC L_TJ‘_I[[CUU.LTYPC AW CUITS Il_ — Uy
virtual unsigned long

Get TimerInitial() const = 0;
virtual unsigned long

Get TransmissionLimit () const = 0;
virtual unsigned long

Get TransmitterFrameSequenceNumber () const = 0;
virtual const FSP AbsolutePriority*

Get VcPriorityList( inté& size ) const = 0;
virtual const FSP _VcId*

Get VcPollingVector( inté& size ) const = 0;
virtual FSP MuxScheme

Get VcMuxScheme () const = 0;

virtual FSP_VcId
Get VirtualChannel() const = 0;
virtual FSP GetParameterDiagnostic

Get GetParameterDiagnostic() const = Q7
virtual SLE YesNo
Get BitLockRequired () const = 0;
virtual SLE YesNo
Get RfAvailableRequired () cons®'= 0;
virtual void
Set RequestedParameter ( FSR[lParameterName name ) = 0;

virtual void
Set ApIdList( const FSPL(ApPId* plist,
int size') = 0;
virtual void
Put ApIdList( FSP_ApId* plist,
int_size ) = 0;
virtual void
Set BlockingT¥meout ( unsigned long timeout ) = 0;
virtual void

Set BlockingUsage ( FSP BlockingUsage usage ) = 0;
virtual vodid
Set DeldveryMode() = 0;
virtualwoid
SetrDbirectivelnvocationEnabled( SLE YesNo yesNo ) = 0;
virtual void
Set DirectiveInvocationOnline( SLE YesNo yesNo )
virtual void
Set ExpectedDirectiveId( FSP DirectiveId id) = 0;
virtual void B
Set ExpectedEventInvocationId( FSP EventInvocationId id) = 0;
virtual void B
Set ExpectedSlduld( FSP PacketId id ) = 0;
virtual void B
Set FopSlidingWindow( unsigned long window ) = 0;
virtual void
Set FopState( FSP FopState state ) = 0;
virtual void B
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Set MapList( const FSP MapId* plist,
int size ) = 0;
virtual void
Put MapList( FSP_MapId* plist,
int size ) = 0;
virtual void
Set MapPriorityList( const FSP AbsolutePriority* priorities,
int size ) = 0;
virtual void
Put MapPriorityList( FSP AbsolutePriority* priorities,

int size ) = 0;
virpoeat oI
Set MapPollingVector( const FSP MapId* pvec,
int size ) = 0;

virftual void
Put MapPollingVector ( FSP_MapId* pvec,

int size ) = 0;

virftual void

St MapMuxScheme ( FSP_MuxScheme scheme ) = 0;
virftual void

Set MaxFrameLength( unsigned long length ) = 0;
virftual void

Set MaxPacketLength( unsigned long length ) = 0;
virftual void

Set PermittedTransmissionMode ( FSP PermittedT£ansmissionMode mode) = (0;
virftual void

Set ReportingCycle (unsigned long cycle ) =0
virftual void

Set ReturnTimeoutPeriod( unsigned longsperiod) = 0;
virftual void

St SegmentHeaderPresent ( SLE YesNo (yesNo ) = 0;
virftual void

Set _TimeoutType ( FSP_TimeoutTypeltype ) = 0;
virftual void

Set TimerInitial( unsigned leng timeout ) = 0;
virftual void

Set TransmissionLimit ( unsigned long limit ) = 0;
virftual void

Set TransmitterFrameSeguenceNumber ( unsigned long number ) = 0;

virftual void

Set _VcPriorityList () const FSP AbsolutePriority* priorities,
int size ) = 0;

virftual void

Put VcPriorityList( FSP AbsolutePriority* priorities,
int size ) = 0;

virftual void

Set_VckPoMingVector ( const FSP VcId* pvec,

int size ) = 0;

virftual ‘void

Put/VcPollingVector ( FSP VcId* pvec,

int size ) = 0;
virtual void
Set VcMuxScheme ( FSP MuxScheme scheme ) = 0;
virtual void N
Set VirtualChannel ( FSP _VcId id ) = 0;

virtual void
Set GetParameterDiagnostic

( FSP_GetParameterDiagnostic diagnostic ) = 0;
virtual void
Set BitLockRequired (SLE YesNo yesNo) = 0;
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virtual void
Set RfAvailableRequired (SLE YesNo yesNo) = 0;
i

Methods

FSP_ParameterName Get RequestedParameter () const;

Returns the parameter for which the value shall be reported.

FgP ParameterName Get ReturnedParameter () const;

Rdturns the parameter for which the value is reported. Following the returii) this must be
id¢ntical to the result of Get RequestedParameter ().

cgnst FSP_ApId* Get ApIdList( int& size ) const;

Rdgturns an array of Application Process Identifiers to which the-service instance has gccess,
or[NULL if any APID may be accessed.

Precondition: the returned parameter is apid-1ist.

Arguments

size setto the number of identifiers in the\list (zero, if no list is supplied)

unjsigned long Get_BlockingTimeout () const;

Rdturns timeout period in milliseconds for blocking of packets. If blocking is nof used,
refurns zero.

Precondition: the returned parameter is blocking-timeout-period.

FgP_BlockingUsage Get BlockingUsage() const;
Rgturns a gpecification whether blocking of packets is permitted.

Precondition: the returned parameter is blocking-usage.

SLE DeliveryMode Get DeliveryMode() const;
Returns ‘forward online’.

Precondition: the returned parameter is delivery-mode.

SLE YesNo Get DirectivelnvocationEnabled() const;
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Returns whether this service instance is authorized to invoke the FSP-INVOKE-DIRECTIVE
operation.

Precondition: the returned parameter is directive-invocation-enabled.

SLE YesNo Get DirectivelInvocationOnline() const;

Returns ‘yes’ if a service instance with directive invocation capability is currently bound to

the se

nee nroavader and ‘na’ athoranicao

VT POV IO OO 10— OtITT vy 15T

Precondition: the returned parameter is directive-invocation-online.

FSP_I

Returt

irectiveld Get ExpectedDirectiveId() const;

s the next expected directive identification.

Precondition: the returned parameter is expected-directive-identification.

FSP_B

Returt

[ventInvocationId Get ExpectedEventInvocationId() const;

s the next expected event invocation identifier.

Precomdition: the returned parameter isy\ expected-event-invocatio

iden

tification.

FSP_PacketId Get_ ExpectedSlduld() const;

Returry

s the next expected packet identification.

Precondition: the returned patameter is expected-sldu-identification and {

value

unsigd

Retury

has been set via a START invocation or as result of a TRANSFER DATA operation.

jned long Get FopSlidingWindow() const;

s the widthi of the FOP sliding window.

he

Preco;lgdition: the returned parameter is fop-sliding-window.

FSP_FopState Get_FopState() const;

Returns the state of the FOP.

Precondition: the returned parameter is fop-state.

const FSP_MapId* Get_ MapList( inté& size ) const;
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Returns an array of MAP identifiers for the MAPs that can be used by the service instance. If
no MAPs are used returns a NULL pointer.

Precondition: the returned parameter is map-1ist.

Arguments

size set to the number of identifiers in the list

cgnst FSP_AbsolutePriority* Get MapPriorityList(inté& size) const;
Rdturns the priority specification for multiplexing on MAPs if the multiplexing sch¢me is
abpsolute priority’. The priority specification is an array of ‘map id’ - ‘prienity’ pairs.| If the
muyltiplexing scheme is FIFO or ‘polling vector’, or if MAPs are not used, teturns NULL.
Prgcondition: the returned parameter is map-multiplexing-cgntrol.

Arguments

size setto the number of ‘map id’ - “priority’ pairs in.the list

cgnst FSP_MapId* Get MapPollingVectoxr(~“inté& size ) const;

Rgturns the polling vector for multiplexing 0 MAPs if the multiplexing scheme is ‘polling
vegtor’. The polling vector is an array of MAP identifiers. If the multiplexing sch¢me is
FIFO or “absolute priority’, or if MAPs,ate not used, returns NULL.

Prgcondition: the returned parameter is map-multiplexing-control.

Arguments

size setto the numberiof identifiers in the list

FYP_MuxScheme Get_ MapMuxScheme () const;

Rgturns thé.multiplexing scheme in effect for MAPs. If MAPs are not used, the paranjeter is
sef to ‘invalid’.

=
B

H
gl

H-

H

conditton—theretirned-parameter a1 mrii]
A .
Pry VLIV ILIVUILL IV IVIiUIITIva Pululll\zl.\zl g J.I.I.ur/ 1T L
unsigned long Get MaxFrameLength () const;

Returns the maximum length of a TC frame in octets.

Precondition: the returned parameter is maximum-frame-length.

unsigned long Get_ MaxPacketLength() const;
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Returns the maximum length of a packet in octets.

Precondition: the returned parameter is maximum-packet-length.

FSP_PermittedTransmissionMode Get_ PermittedTransmissionMode () const;

Returns the permitted transmission mode.

Precondition: the retuirned parameter iIspermitted-transmission-mode

unsigned long GetReportingCycle() const;

Returnys the reporting cycle requested by the user if periodic reporting is active,1f reporting
1S not pctive, returns zero.

Precondition: the returned parameter is reporting-cycle.

unsigned long Get ReturnTimeoutPeriod() const;
Returns the return timeout period used by the provider.

Precondition: the returned parameter is return—-timeout-period.

SLE YesNo Get_ SegmentHeaderPresent () const;
Returns whether segment headers are used.

Precomndition: the returned parameter iS'segment-header.

FSP_TimeoutType Get TimeoutType() const;

Returnjs the FOP timeeut) type parameter, which specifies how the FOP reacts when the
maxinfum number oft€transmissions has been exceeded.

Precomndition: the'\returned parameter is t imeout-type.

unsigned ‘long Get TimerInitial() const;

Returns the initial value of the countdown timer in microseconds when an AD or BC frame is
transmitted.

Precondition: the returned parameter is timer-initial.

unsigned long Get TransmissionLimit() const;

Returns the maximum number of times the first frame on the Sent-Queue may be transmitted.
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Precondition: the returned parameter is transmission-limit.

unsigned long Get TransmitterFrameSequenceNumber () const;

Returns the Transmitter Frame Sequence Number, V(S), which contains the value of the
Frame Sequence Number, N(S), to be put in the Transfer Frame Header of the next Type-AD
frame to be transmitted.

Precondition: the returned parameteris transmitter—-frame-seguence—-number.

cgnst FSP_AbsolutePriority* Get VcPriorityList( inté& size ) \const;

Rqturns the priority specification for multiplexing on VCs if the multipléxing sch¢me is
abpsolute priority’. The priority specification is an array of ‘VC ID’ - ‘ptiority’ pairs. | If the
muyltiplexing scheme is FIFO or ‘polling vector’, returns NULL.

Precondition: the returned parameter is ve-multiplexing-centrol.

Arguments

size setto the number of “VC ID’ - “priority’ pairs in-the list

cgnst FSP_VcId* Get VcPollingVector (“int& size ) const;

Ragturns the polling vector for multiplexing'on VCs if the multiplexing scheme is ‘polling
vegptor’. The polling vector is an array«6f VC IDs. If the multiplexing scheme is FIFO or
‘abpsolute priority’, returns NULL.

Prgcondition: the returned parametet is ve-multiplexing-control.

Arguments

size setto the number/of identifiers in the list

F§P_ MuxScheme./Get VcMuxScheme () const;
Ragturns thé.multiplexing scheme in effect for VCs.

Precondition: the returned parameter is ve-multiplexing—scheme.

FSP_VcId Get_ VirtualChannel() const;
Returns the VC being used by this service instance.

Precondition: the returned parameter is virtual-channel.
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FSP_GetParameterDiagnostic Get GetParameterDiagnostic() const;

Returns the diagnostic code.

Precondition: the result is negative, and the diagnostic type is set to ‘specific’.

[G3:] SLE YesNo Get BitLockRequired() const;

Returns whether bit-lock is required.

Precozlxdition: the returned parameter is bitlock-required.

[G3:]

Returt

Precondition: the returned parameter is rf-available-requiréed.

void
Sets th
void
Sets t

argum
APID

Argumpents

plis

size

void

BLE_YesNo Get RfAvailableRequired() const;

s whether rf-available is required.

Set RequestedParameter( FSP_ParameterName ‘name ) ;
e parameter for which the provider shall report the value.
Set_ApIdList( const FSP_ApId* plist, int size );

he returned parameter name to apid-list and copies the list supplied by f
ents to that parameter. The parameter. p11 st may be set to NULL to indicate that g
can be accessed.

£ array of application-process identifiers where each APID must be in the range 0
2047, or NULL

number-of identifiers in the array

Put ApIdList( FSP_ApId* plist, int size );

Sets thé-returned parameter name to apid-list and stores the list supplied by {

he
ny

to

he

arguments to that parameter. The parameter p1ist may be set to NULL to indicate that any

APID can be accessed.

Arguments

plist  array of application process identifiers where each APID must be in the range 0 to
2047 or, NULL

size number of identifiers in the array
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void Set BlockingTimeout( unsigned long timeout );

Sets the returned parameter name to blocking-timeout-period and sets its value as
defined by the argument.

void Set BlockingUsage ( FSP_BlockingUsage usage );

Sets the returned parameter name to blocking-usage and sets its value as defined by the
argument.

vdid Set DeliveryMode() ;

Sets the returned parameter name to delivery-mode and sets its value to ffwd onling’.

vdid Set DirectivelnvocationEnabled( SLE YesNo yesNo, ) ;

Specifies whether directive invocation is enabled for the service ifistance.

vdid Set DirectivelnvocationOnline( SLE_ YesNo' yesNo )

Specifies whether a service instance with directive invec¢ation for the VC enabled is cufrently
bound to the service provider.

vdid Set ExpectedDirectiveld( FSRDirectiveld id);

Sets the returned parameter name to expected-directive-id and sets its vqlue as
defined by the argument.

vgid Set ExpectedEventInvocationId( FSP_EventInvocationId id );

Sets the returned parameéter name to expected-event-invocation-id and dets its
vajue as defined by the‘argument.

vdid Set ExpectedSlduld( FSP_PacketId id );

Sets the réturned parameter name to expected-sldu-identification and gets its
value as-defined by the argument.

void Set FopsSlidingWindow( unsigned long window ) ;

Sets the returned parameter name to ‘fop-sliding-window’ and sets its value as defined by the
argument.

void Set FopState( FSP_FopState state );

Sets the returned parameter name to fop-state and sets its value as defined by the
argument.
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void Set MapList( const FSP MapId* plist, int size );

Sets the returned parameter name to map-1list and copies the list supplied by the
arguments to that parameter.

Arguments

plist  array of MAP IDs (each MAP ID must be in the range 0 to 63)

size number of 1dentifiers in the array

void|Put MapList( FSP_MapId* plist, int size );

Sets the returned parameter name to map-11ist and stores the list supplied by,the arguments
to thatf parameter.

Argunpents
plisk  array of MAP IDs (each MAP ID must be in the range)0 to 63)

size number of identifiers in the array

void
Set MapPriorityList( const FSP_AbsolutePriority* priorities,
int size);

Sets the returned parameter name to maprmultiplexing-control and copies the list
supplipd by the arguments to that parameter. Clears the map polling vector if that is set in the
object] This method must be usedwhen the multiplexing scheme is ‘absolute priority’.

Arguments

plisk  array of MAPID / Priority pairs as defined by FSP_AbsolutePriority
(each MAP 1D must be in the range 0 to 63 and each priority in the range 1 to 64)

size numbger of structures in the array

void |Put MapPriorityList( FSP_AbsolutePriority* priorities,
int size )

Sets the returned parameter name to map-multiplexing-control and stores the list
supplied by the arguments to that parameter. Clears the map polling vector if that is set in the
object. This method must be used when the multiplexing scheme is ‘absolute priority’.
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Arguments

plist  array of MAP ID / Priority pairs as defined by FSP AbsolutePriority
(each MAP ID must be in the range 0 to 63 and each priority in the range 1 to 64)

size number of structures in the array

void Set MapPollingVector( const FSP MapId* pvec, int size );

Sets the returned parameter name to map-multiplexing-control and copies tlhe list
supplied by the arguments to that parameter. Clears the map priority list if that 1S set|in the
object. This method must be used when the multiplexing scheme is ‘polling vector’.

Arguments
pyec array of MAP IDs (each MAP ID must be in the range 0.%0)63)

size number of identifiers in the array

vgid Put_MapPollingVector( FSP_MapId* pvec¢, int size );

Sets the returned parameter name to map-multdplexing-control and stores the list
supplied by the arguments to that parameter. Clears the map priority list if that is set|in the
object. This method must be used when the multiplexing scheme is ‘polling vector’.

Arguments

pyYec array of MAP IDs (each-MAP ID must be in the range 0 to 63)

size number of identifiers in the array

vgid Set MapMuxScheme ( FSP_MuxScheme scheme ) ;

Sets the returned\parameter name to map-multiplexing-scheme and sets its v3lue as
defined by therargument.

vgid<{Set MaxFrameLength( unsigned long length );

Sets the returned parameter name to maximum-frame-length and sets its value as
defined by the argument.

void Set MaxPacketLength( unsigned long length );

Sets the returned parameter name to maximum-packet-length and sets its value as
defined by the argument.
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Set PermittedTransmissionMode( FSP_PermittedTransmissionMode mode ) ;

Sets the returned parameter name to permitted-transmission-mode and sets its
value as defined by the argument.

void

Sets t

Set ReportingCycle (unsigned long cycle );

¢ returned parameter name to reporting-cycle and sets its value as defined

the arg

void

Sets t
define

void

Sets the returned parameter name to segment-header and/sets its value as defined by {

argum

void

Sets the returned parameter name to timeouti>~type and sets its value as defined by 1

argum

void

rument.

Set ReturnTimeoutPeriod( unsigned long period) ;

ne returned parameter name to return-timeout-period and;sets its value
d by the argument.

Set SegmentHeaderPresent( SLE YesNo yesNo ) ;

ent.

Set TimeoutType ( FSP_TimeoutType type )

ent.

Set TimerInitial( unsigned long timeout );

Sets t
argu

Argu

e returned parameter name-to timer-initial and sets its value as defined by {
nt.

ents

but theGnitial value of the FOP countdown timer in microseconds

Set TransmissionLimit( unsigned long limit );

Sets t
by the

by

as

he

he

he

argument.

Arguments

limit  the maximum number a frame may be transmitted in the range 1 to 255

void

Set TransmitterFrameSequenceNumber ( unsigned long number ) ;
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Sets the returned parameter name to transmitter-frame-sequence-number and
sets its value as defined by the argument.

Arguments

number the current value of the Transmitter Frame Sequence Number, V(S), which
contains the value of the Frame Sequence Number, N(S), to be put in the Transfer
Frame Header of the next Type-AD frame to be transmitted. The value must be in

the range 0 to 255

VQ

Sgt _VcPriorityList(const FSP_AbsolutePriority* prioritiesj int sj

Se
su

object. This method must be used when the multiplexing scheme is “absolute priority’.

A1l

pl

s

VO
Pu

Se
su

object. This method mustbe used when the multiplexing scheme is ‘absolute priority’.

A1

rl

s]

id

ts the returned parameter name to vc-multiplexing-control @and copies t
bplied by the arguments to that parameter. Clears the VC polling vector if that is sef]

lguments

ist  array of VC ID / Priority pairs as defined by ESP AbsolutePriority

(each VC ID must be in the range 0 to 63 and each priority in the range 1 to
ze number of structures in the array
id
t_VcPriorityList( FSP_AbsolutePriority* priorities,

int size’);

ts the returned parameter danie to vc-multiplexing-control and stores t
bplied by the arguments_to that parameter. Clears the VC polling vector if that is sef]

lguments

ist  array of VC ID / Priority pairs as defined by FSP_AbsolutePriority
(each VC ID must be in the range 0 to 63 and each priority in the range 1 to

7€ number of structures in the array

Lze) ;

he list
in the

64)

he list
in the

H4)

void Set VcPollingVector( const FSP_VcId* pvec, int size );

Sets the returned parameter name to vc-multiplexing-control and copies the list
supplied by the arguments to that parameter. Clears the VC priority list if that is set in the
object. This method must be used when the multiplexing scheme is ‘polling vector’.
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Arguments

pvec

size

void

Sets t

array of VC IDs (each VC ID must be in the range 0 to 63)

number of identifiers in the array

Put VcPollingVector( FSP_VcId* pvec, int size );

he returned parameter name to ve—multiplexing=contral and stores the

ist

suppli
object

This method must be used when the multiplexing scheme is ‘polling vector’,

Arguments

pvec

size

void

Sets tl
define

void

array of VC IDs (each VC ID must be in the range 0 to 63)

number of identifiers in the array

Set_VcMuxScheme ( FSP_MuxScheme scheme ) ;

e returned parameter name to vec-multiplexing—-scheme and sets its value
d by the argument.

Set_VirtualChannel ( FSP_VcId id");

Sets t

e returned parameter name to virtual-channel and sets its value as defined

the argument.

Arguments

id

void
Set

Sets t
diagng

the value if the VC ID'used by the service instance

betParameterDiagnostic( FSP_GetParameterDiagnostic diagnostic

e result'to ‘negative’, the diagnostic type to ‘specific’, and stores the value of {
stig code passed by the argument.

ed by the arguments to that parameter. Clears the VC priority list if that is set,imthe

as

by

) ;

he

[G3:] void Set_ BitLockRequired( SLE_ YesNo yesNo );

Specifies whether bit-1ock is required for the service instance.

[G3:] void Set RfAvailableRequired( SLE YesNo yesNo );

Specifies whether rf-available is required for the service instance.
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Parameter Created directly Created by Service Instance
requested parameter ‘invalid’ ‘invalid’
returned parameter ‘invalid’ ‘invalid’
apid list NULL NULL
blocking timeout period 0 0
blocking usage ‘invalid’ ‘invalid’
directive invocation enabled ‘invalid’ ‘invalid’
directive invocation online ‘invalid’ ‘invalid’
expected sldu identification 0 0
expected event invocation identification 0 0
expected directive identification 0 0
fop-sliding-window 0 0
fop-state ‘invalid’ ‘invalid’
map list NULL NULL
m4gp multiplexing control NULL NULL
(prjority list)

m3ap-multiplexing-control NULL NULL
(polling vector)

map-multiplexing-scheme ‘invalid’ ‘invalid’
maximum frame length 0 0
maximum packet length 0 0
pefmitted transmission mode ‘invalid’ ‘invalid’
reporting cycle Q 0
return timeout period 0 0
segment header ‘invalid’ ‘invalid’
timeout-type ‘invalid’ ‘invalid’
timer-initial 0 0
trapsmission-limit 0 0
trapsmitter-frame-sequence-number 0 0

vc [multiplexing contrel NULL NULL
(prjority list)

vc [multiplexing:s€heme NULL NULL
(pglling vectar)

virfjual channel 0 0
[GB:Ibit'lock required ‘invalid’ ‘invalid’
[G3:] rf available required ‘invalid’ ‘Invalid’
GET PARAMETER diagnostic ‘invalid’ ‘invalid’

Checking of Invocation Parameters

Parameter

Required condition

requested parameter

must not be ‘invalid’
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Checking of Return Parameters

The interface ensures consistency between the returned parameter name and the parameter
value, as the client cannot set the returned parameter name. The consistency checks defined
below only need to be performed when the return is received by the service user. The method
VerifyReturnArguments () might nevertheless be called on the provider side to check
the permissible range of parameter arguments, unless the service element ensures that all
values are within the range specified.

|

Paramleter Required condition

returngd parameter must be the same as the requested parameter

apid list if not NULL; each element in the list must be in the range0'to 2047} if
the returned parameter is ‘apid list’, a NULL value indicates that an
APID may be accessed.

blocking timeout period if the returned parameter is ‘blocking timeout period’ must be either{a
value between 100 and 100,000 or must beizero (blocking off).

blocking usage if the returned parameter is ‘blocking usage’ must not be ‘invalid’

directije invocation enabled if the returned parameter is ‘directive invocation enabled’ must not e
‘invalid’

fop-sliging-window if the returned parameter is ‘fop-=sliding-window’ must be in the rande
1to 255

fop-state if the returned parameter'is ‘fop-state’ must not be ‘invalid’

map ligt if the returned parameter is ‘map list’ must be either NULL or must
contain 1 to 64 MAP identifiers. Each MAP ID must be in the rang¢g
0 to 63.

map-multiplexing-control if the returned parameter is ‘map-multiplexing-control’ must be one |of

(priority list) the following:
NULL\(scheme FIFO or polling vector);
Allist of 1 to 64 pairs of ‘MAP ID’ - ‘Priority’; The value of the MAP ID
must be in the range 0 to 63 and the priority must be in the range 1|to
64;

map-mnultiplexing-control if the returned parameter is ‘map-multiplexing-control’ must be one |of

(polling vector) the following:
NULL (scheme FIFO or absolute priority);
Alist of 1 to 192 MAP IDs. Each MAP ID must be in the range 0 to|63.

map-

ultiplexing-scheme

if the returned parameter is ‘map-multiplexing-scheme’ must not be
‘invalid’

maxim

mirame iengtn

ifthe Teturned parameter 15— maximur frame fengtht mustbe i the
range 12 to 1024.

maxim

um packet length

if the returned parameter is ‘maximum packet length’ must be in the

range 7 to 65542.

permitted transmission mode

if the returned parameter is ‘permitted transmission mode’ must not be

‘invalid’

return timeout period

if the returned parameter is ‘return timeout period ‘must not be 0

segme

nt header

if the returned parameter is ‘segment header’ must not be ‘invalid’
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Parameter Required condition
timeout-type if the returned parameter is ‘timeout-type’ must not be ‘invalid’
timer-initial if the returned parameter is ‘timer-initial’ must not be zero.
transmission-limit if the returned parameter is ‘transmission-limit’ must be in the range
1 to 255.
transmitter-frame-sequence- | if the returned parameter is ‘transmitter-frame-sequence-number’ must
number be in the range 0 to 255
VC |||u:t;p:cA;| IH CUI ItIU: ;f thc |ctun|cd }Jalalllctcl ;D ‘Vb |||u:t;p:CA;||u CUI ItIU:, |||uot bc UT1 Of the
(prjority scheme) following:
NULL (scheme FIFO or polling vector);
A list of 1 to 64 pairs of ‘VC ID’ - ‘Priority’; The value of VG ID must be
in the range 0 to 63 and the priority must be in the range 1 to 64;
vc [multiplexing control if the returned parameter is ‘vc multiplexing control” must be ong of the
(pglling vector) following:
NULL (scheme FIFO or absolute priority);
Alist of 1 to 192 VC IDs. Each VC ID mustbe in the range 0 tq 63.
vc[multiplexing scheme if the returned parameter is ‘vc multiplexing scheme’ must not he
‘invalid’
virfual channel if the returned parameter is ‘virtial channel’ must be in the range
0 to 63.
[GB:] bit lock required if the returned parameterds ‘bit-lock-required’ must not be ‘invalid’
[GB:] rf available required if the returned parameter is ‘rf-available-required’ must not be ‘invalid’
GHT PARAMETER must not be ‘invalid’ if the result is ‘negative’ and the diagnostic|type is
diggnostic ‘specific’
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A3.6 FSP THROW EVENT OPERATION

Name IFSP _ThrowEvent

GUID {91DCEBA5-E896-11d4-9F17-00104B4F22C0}

Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation
File IFSP ThrowEvent.H

The interface provides access to the parameters of the confirmed operation ESP-THROW-

EVENT.

Synop)sis

#incljude <FSP_Types.h>
#incljpde <ISLE ConfirmedOperation.H>

#defipe IID IFSP_ThrowEvent DEF { 0x9ldcebab5, 0xe896, O0x1ld4, \
{ 0x9f, Ox17, 0x0, 0x10, Ox4b, O0x4f, 0x22, 0x&0“} }

interjfface IFSP_ThrowEvent : ISLE ConfirmedOperation

{
virftual unsigned short

Get EventId() const = 0;

virftual const SLE Octet*

Get EventQualifier( size té& size ) const = 0;

virftual FSP_EventInvocationId

Get EventInvocationId() const = 0;

virftual FSP_EventInvocationId

Get ExpectedEventInvocationId() geonst = 0;

virftual FSP_ThrowEventDiagnostic

Get ThrowEventDiagnostic () cofist = 0;

virftual void

Set EventId( unsigned short~id ) = 0;

virftual void

Set _EventQualifier( sdze t size, const SLE Octet* parg) = 0;

virftual void

Set _EventInvocatienId( FSP EventInvocationId id ) = 0;

virftual void

Set_ExpectedEventInvocationId( FSP EventInvocationId id ) = 0;

virftual void

Set ThrowEventDiagnostic (FSP_ThrowEventDiagnostic diagnostic) = 0;

}i

Methods

unsigned short Get EventId() const;

Returns the identification of the event.

const SLE Octet* Get EventQualifier( size té& size ) const;

Returns the event qualifier as an array of octets or NULL if the parameter has not been set in
the object.
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Arguments

size setto the number of octets in the parameter on return

FSP_EventInvocationId Get_ EventInvocationId() const;

Returns the invocation identifier of the event.

FSP—EventInvocationid—GetExpectedEventInvocationId()——const;

Rdturns the next expected invocation identifier of the event in the return.

F§P_ThrowEventDiagnostic Get ThrowEventDiagnostic() const;
Rdturns the diagnostic code.

Precondition: the result is negative, and the diagnostic type is set’to ‘specific’.

vgid Set EventId( unsigned short id );

Sets the identifier of the event.

vdid Set EventQualifier( size t size, const SLE Octet* pargq);
Capies the octet string passed as argument-to the parameter ‘event qualifier’.
Arguments

p4rg pointer to the octet:string

size the number of octets in the parameter

vgid Set EventInvocationId( FSP_EventInvocationId id );

Sets the inyocation identifier for the event in the invocation.

vdid“Set ExpectedEventInvocationlId( FSP_EventInvocationId id );

Sets the next expected invocation identifier for the event in the return.

void Set ThrowEventDiagnostic (FSP_ThrowEventDiagnostic diagnostic);

Sets the result to ‘negative’, the diagnostic type to ‘specific’, and stores the value of the
diagnostic code passed by the argument.
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Initial Values of Operation Parameters after Creation

Parameter Created directly Created by Service Instance
event identifier 0 0

event argument NULL NULL

event invocation identifier 0 0

expected event invacationid | 0 0

THROW EVENT diagnostic ‘invalid’ ‘invalid’

CheclTing of Invocation Parameters

Ieter

Param Required condition
event qualifier must not be NULL
event qualifier length must be within limits (1 ..128)

CheclTing of Return Parameters

Ieter

Param Required condition

THROW EVENT diagnostic must not be ‘invalid’.if@he result is ‘negative’ and the diagnostic type is
‘specific’

expected event invocation id If result is ‘positive’, must be event invocation id + 1
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A3.7 FSPINVOKE DIRECTIVE OPERATION

Name IFSP InvokeDirective
GUID {91DCEBA8-E896-11d4-9F17-00104B4F22C0}
Inheritance: IUnknown — ISLE Operation - ISLE ConfirmedOperation
File IFSP ThrowEvent.H
The interface provides access to the parameters of the confirmed operation
FSP-INVOKE-DIRECTIVE.
Symnopsis
#include <FSP_Types.h>
#ipnclude <ISLE ConfirmedOperation.H>
#define IID IFSP_ InvokeDirective DEF { 0x9ldceba8, 0xe896, O0x11ld4, \
{ 0x9f, 0x17, O0x0, 0x10, Ox4b, Ox4f, 0x22,%0xc0 } }
interface IFSP_InvokeDirective : ISLE ConfirmedOpefation
{
virtual FSP Directiveld
Get DirectiveId() const = 0;
virtual FSP Directiveld
Get ExpectedDirectiveId() const = 0;
virtual FSP Directive
Get Directive() const = 0;
virtual unsigned long
Get VR() const = 0;
virtual unsigned long
Get VS () const = 0;
virtual unsigned long
Get FopSlidingWindowWidth () const = 0;
virtual unsigned long
Get TimerInitial ()(gonst = 0;
virtual unsigned ldng
Get TransmissienlLimit () const = 0;
virtual FSP DinéctiveTimeoutType
Get TimeoutIype () const = 0;
virtual FSP{AbsSolutePriority*
Get Pridrity( int& size ) const = 0;
virtual FSP MapId*
Get ®ollingVector( inté& size ) const = 0;
virtual FSP InvokeDirectiveDiagnostic
Get InvokeDirectiveDiagnostic() const = 0;
vintual void
Ser Directiveld( FSP Directiveld o T = 0,
virtual void B
Set ExpectedDirectiveId( FSP DirectiveId id ) = 0;
virtual void B
Set InitiateADwithoutCLCW() = 0;
virtual void
Set InitiateADwithCLCW() = O0;
virtual void
Set InitiateADwithUnlock() = 0;
virtual void
Set InitiateADwithSetVR( unsigned long vr ) = 0;
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virtual void

Set TerminateAD() = 0;
virtual void

Set ResumeAD() = 0;
virtual void

Set VS( unsigned long vs ) = 0;
virtual void

Set FopSlidingWindow( unsigned long width ) = 0;
virtual void

Set TimerInitial( unsigned long timeout ) = 0;
virtual void
S L_TLQLLDI[[J‘_DDJ‘_ULLLJ‘_HLJ‘_Il_ 1 uuoigucd lUll\j lJ‘_lllJ‘_ll_ ] — Uy
virftual void
Set_TimeoutType ( FSP DirectiveTimeoutType type ) = 0;
virftual void
Set AbortvC() = 0;
virftual void
Set ModifyMapPriorityList ( FSP AbsolutePriority* plist,

int size ) = 0;

virftual void

Set ModifyMapPollingVector ( FSP_MapId* pvec, int size )/ = 0;
virftual void

Set _InvokeDirectiveDiagnostic

( FSP_InvokeDirectiveDiagnostic diag ) = 0;

}i

Methods

FSP_Directiveld Get Directiveld() const;

Returns the directive identification.

FSP DirectiveIld Get ExpectedDirectiveId() const;

Returns the next directive identification expected by the provider.

FSP_Directive Get_ Directive() const;

Returgs the directive:

unsigned long Get VR() const;

Returns the requested value of the receiver frame sequence number V(R).

Precondition: the directive is ‘initiate AD with set V(R)’.

unsigned long Get VS () const;
Returns the requested value of the transmitter frame sequence number V(S).

Precondition: the directive is ‘set V(S)’.
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unsigned long Get FopSlidingWindowWidth() const;
Returns the requested width of the FOP sliding window.

Precondition: the directive is ‘set FOP sliding window width’.

unsigned long GetTimerInitial () const;

Returns the requested timeout value in microseconds.

Precondition: the directive is ‘set T1 initial’.

unsigned long Get TransmissionLimit() const;
Rdturns the requested transmission limit.

Precondition: the directive is ‘set transmission limit’.

F§P DirectiveTimeoutType Get TimeoutType (), const;
Rdturns the requested timeout type.

Precondition: the directive is ‘set timeout type’.

F9P_AbsolutePriority* Get Priority( int& size ) const;

Rgturns an array with the requested-ptiorities for the MAPs if the list was set in the object
(tHe multiplexing scheme is ‘absolute priority’). Otherwise returns a NULL pointer.

Precondition: the directive is Smodify MAP multiplexing control’.

FgP MapId* Get_ PollingVector( int& size ) const;

Rdqturns the requested MAP polling vector if the vector was set in the object (the multiplexing
scheme is ‘poHing vector’). Otherwise returns a NULL pointer.

Prgcondition: the directive is ‘modify MAP multiplexing control’.

FSP_InvokeDirectiveDiagnostic Get_ InvokeDirectiveDiagnostic() const;
Returns the diagnostics code.

Precondition: the result is negative, and the diagnostic type is set to ‘specific’.

void Set DirectivelId( FSP Directiveld id );

Sets the parameter ‘directive identification’ to the value passed as argument.
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Set ExpectedDirectiveld( FSP Directiveld id );

Sets the parameter ‘expected directive identification’ to the value passed as argument.

void

Set InitiateADwithoutCLCW() ;

Sets the parameter ‘directive’ to ‘initiate AD without CLCW’.

void

Sets t}

void

Sets th

void

Sets t
the re(

Set—InaitiateADwithCLCW-O—

e parameter ‘directive’ to ‘initiate AD with CLCW’.
Set InitiateADwithUnlock() ;
e parameter ‘directive’ to ‘initiate AD with Unlock’.

Set_InitiateADwithSetVR( unsigned long vr );

lc parameter ‘directive’ to ‘initiate AD with Set V(R)’ dnd"stores the requested value
eiver frame sequence number V(R).

Argumpents

\2s

void

Sets th

void

Sets tl

void

the requested value of V(R) in the range 0:t0 255

Set_TerminateAD() ;

e parameter ‘directive’ to ‘terminate AD’.

Set ResumeAD () ;

e parameter ‘directive’ to ‘resume AD’.

Set_VS (.unsigned long vs );

of

Sets the parameter ‘directive’ to ‘set V(S)’ and stores the requested value of the transmifter

frame

sequence number V(S).

Arguments

vS

void

the requested value of V(S) in the range 0 to 255

Set_FopSlidingWindow( unsigned long width );

Sets the parameter ‘directive’ to ‘set FOP sliding window width’ and stores the requested
value of the window width.
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Arguments

width the requested window width in the range 1 to 255

void Set TimerInitial( unsigned long timeout );
Sets the parameter ‘directive’ to ‘set T1 initial’ and stores the requested value of the timeout.

Arguments

timeout  the requested timeout value in microseconds

vdid Set TransmissionLimit( unsigned long limit );

Sets the parameter ‘directive’ to ‘set transmission limit’ and stores the requested value|of the
limpit.

Arguments
lidmit the requested transmission limit in the range 1 to 255
vdid Set TimeoutType ( FSP DirectiveTimeoutType type );

Sets the parameter ‘directive’ to ‘set timeout<dype’ and stores the requested value pagsed as
argument.

Arguments

type the requested timeout type

vdid Set AbortVC ().,

Sets the parameterCdirective’ to ‘abort VC’.

vdid
Sgt ModifyMapPriorityList (FSP_AbsolutePriority* plist, int size);

Sets'the parameter ‘directive’ to ‘modify MAP multiplexing control’ and stores the priority
list passed as argument. This method must be used if the multiplexing scheme is -absolute
priority’. Clears the polling vector if it is set.

Arguments

plist  the requested priority list as an array of 1 to 64 MAP ID / Priority pairs

size the number of elements in the array (1 - 64)
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void Set ModifyMapPollingVector( FSP_MapId* pvec, int size );

Sets the parameter ‘directive’ to ‘modify MAP multiplexing control’ and stores the polling
vector passed as argument. This method must be used if the multiplexing scheme is ‘polling
vector’. Clears the priority list if it is set.

Arguments

pvec the requested polling vector as an array of 1 to 192 MAP IDs

size| the number of elements in the array (1 - 192)

void

Set_InvokeDirectiveDiagnostic (FSP_InvokeDirectiveDiagnostic diag);
Sets the result to ‘negative’, the diagnostic type to ‘specific’, and stores the value of the
diagngstic code passed by the argument.

Initial Values of Operation Parameters after Creation

Paramieter Created directly Created by Service Instance
directije identification 0 0

directiye ‘invalid’ ‘invalid’

V(R) 0 0

V(S) 0 0

FOP sliding window width 0 0

T1 initigl 0 0

transmission-limit 0 0

timeout-type ‘invalid’ ‘invalid’

map-multiplexing=control NULL NULL

(priority list)

map-multiplexing-control NULL NULL

(polling vectory

INVOKE DIRECTIVE ‘invalid’ ‘invalid’

diagnostic
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Checking of Invocation Parameters

The interface ensures consistency between the directive and the directive parameters, as the
client cannot set the directive directly. The consistency checks defined below only need to be

performed when the invocation is received by the service provider.

The method

VerifyInvocationArguments () should nevertheless be called on the user side to
check the permissible range of parameter arguments.

Parameter Requiredcomdition

directive Must not be ‘invalid’

V(R) If the directive is ‘initiate AD with set V(R) must be a value in the range
0 to 255.

V(B) If the directive is ‘set V(S) must be a value ifithe range 0 to 25b.

FQP sliding window width If the directive is ‘set FOP sliding window width’ must be a valug in the
range 1 to 255

T1|initial If the directive is ‘set T1 initial’ must not be zero.

trapsmission-limit If the directive is ‘set transmiission limit’ must not be zero

timeout-type If the directive is ‘set timeout type’ must not be ‘invalid’

map-multiplexing-control If the directive is<modify map multiplexing control’ must one of the

(pn

ority list)

following

an array 6f-1 to 64 MAP ID / Priority pairs where each MAP ID must be

in the-range 0 to 63 and each priority in the range 1 to 64;
NULL (multiplexing scheme is ‘FIFO’ or ‘polling vector’)

mgp-multiplexing-control If the directive is ‘modify map multiplexing control’ must be one|of the
(pglling vector) following
an array of 1 to 192 MAP Ids where each MAP ID must be in the range
0 to 63;
NULL (multiplexing scheme is ‘FIFO’ or ‘absolute priority’).
CTecking of Return Parameters
Parameter Required condition
invoke directive diagnostic must not be ‘invalid’ if the result is ‘negative’ and the diagnostic type is
‘specific’
expected directive id If result is ‘positive’, must be directive id + 1
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A4 FSP SERVICE INSTANCE INTERFACES

A4.1 SERVICE INSTANCE CONFIGURATION
Name IFSP _SIAdmin
GUID {53acc27c-03d3-4a43-8d86-24269e££9898}

Inheritance: IUnknown

File

IFSP SIAdmin.H

The fnterface provides write and read access to the FSP-specific service instar

config
instan
interfa
return

FSP-s
only ul

FSP ¢
value
report

As a ¢
param|
called

It is 1
modif]

In addlition texthe FSP configuration parameters accessible via this interface, the F(

uration parameters. All configuration parameters must be set as part ofiserv
ce configuration. When the method ConfigCompleted() is calléd”on f

5 an error when the configuration is not complete.

pecific configuration parameters are not processed or modified\by the API. They
sed for the following purposes:

to inform the service user via the GET-PARAMETER .dpg¢ration;
to initialize parameters of the status report; or

to check operation parameters.

pnfiguration parameters can be modified.at any time. The API always uses the 1
set in GET-PARAMETER returns. _Parameters used for initialization of the sta

onvenience for the application, the interface provides read access to the configurati
eters, except for parameters used to initialize the status report. If retrieval methods
before configuration,-the value returned is undefined.

oted that service;management might constrain the range of parameters that can
ed after configuration. The API does not enforce these constraints.

Ice
ce
he

ce ISLE SIAdmin, the service element checks that all parameters have been set and

re

NSt
us

must not be set after invocation of ConfigCompleted (). The effect of invoking
these methods at a later stage is undefined:

On
e

be

DP

paramgters \eontrolled via the interface IFSP FOPMonitor must be initialized before
calling ConfigCompleted ().
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