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INTRODUCTION

1 PURPOSE

The purpose of this Recommended Standard is to define the various logical components, also
known within this Recommended Standard as procedures that are required for specifying
Cross Support Transfer Services (CSTSes).

1

1

2 SCOPE

2.1 This Recommended Standard defines, in an abstract manner, a CSTS in-terms of:
a) the procedures necessary to provide the service;
b) the states of the service;
c¢) the behavior of each procedure;
d) the states of the procedures;
e) the operations necessary to constitute the procedures; and

f) the parameters associated with each operation:

2.2 Tt does not specify:
a) individual application services, implementations, or products;
b) the implementation of entities.ot interfaces within real systems;
c¢) the methods or technologies required to acquire data;

d) the methods or technologies required to provide a suitable environmen
communications; Of

e) the management activities required to schedule and configure services.

3 APPLICABILITY

3.k VAPPLICABILITY OF THIS RECOMMENDED STANDARD

t for

I

his Recommended Standard provides a basis for the specification and development of

“TOSS

Support Services that are intended to be used for developing real systems that implement
such services.

Implementation of a service based on the CSTS procedures defined in this Recommended
Standard in a real system additionally requires the availability of a communications service
to convey invocations and responses of the CSTS operations between the service user and the
service provider.
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This Recommended Standard requires that such a communications service provides a reliable
protocol, i.e., that it ensures that invocations and responses of operations are transferred:

a) 1n sequence;
b) completely and with integrity;

¢) without duplication;

d\ wuth flour contraol that natifiac tha anmlicatinn laovor 19 tha avyont Af A~ gactiay Qr
Wt IO W SOt Ottt Ot T SOt oo P P Cortr Oty Ot o O v Ot O COn g SO tIoTT

backpressure; and

e) with notification to the application layer in the event that communications between the
service user and the service provider are disrupted, possibly resulting in a loss-of data.

It is the specific intent of this Recommended Standard to define the CSTS independently of any
parti¢ular communications services, protocols, technologies, or formatting-of-the data content.
1.3.2| LIMITS OF APPLICABILITY

This [Recommended Standard specifies the CSTS procedures that may be used for the
definfition of Cross Support Transfer Services. It does not.intend to specify a Cross Support
Trangfer Service.

1.4 [RATIONALE

The goal of this Recommended Standard is to create a standard for interoperability betwedn
various Agencies’ tracking stations @r,ground data handling systems and the consumers ¢r
produyicers of spacecraft data and related monitor and/or control information.

1.5 [DOCUMENT STRUCTURE

1.5.11 ORGANIZATION OF THIS DOCUMENT

This document is-organized as follows:

a) sectiont 1 presents the purpose, scope, applicability, and rationale of thjs
Recommended Standard and lists the definitions, conventions, and references;

b) section 2 provides an overview of the CSTS Specification Framework;

c) section 3 specifies the common operations to be used by Cross Support Transfer
Services;

d) section 4 specifies the procedures to be used by the Cross Support Transfer Services;

e) annex A contains the proforma of the Protocol Implementation Conformance
Statement;
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g)
h)

annex B provides a formal specification of the production status;

annex C provides a formal specification of what a qualified parameter is;

annex D provides a formal specification of the Object Identifiers and the management

of their allocation;

annex E defines the composition of Functional Resource Names, Parameter Names,
Event Names, Parameter Lists, and Event Lists using Published Identifiers of the

i

)]

5.2

he basic organization of the Cross Support Services documentation and the relationsk
STS documentation is.shown in figure 1-1.

appropriate types;

annex F provides a formal specification of data types for Protocol Data Usrits"(P
for common operations using Abstract Syntax Notation One (ASN.1);

annex G provides a description of the service provider states;
annex H contains considerations related to security, SANA, and patents;
annex | provides a list of informative references;

annex J lists selected terms used in this Recommended Standard and identifies
they are defined;

annex K lists acronyms used in this document;

annex L provides an informative list of Qbject Identifiers used by this Recommg
Standard;

annex M illustrates by means of examples the concept of Published Identifiers.

CROSS SUPPORT TRANSFER SERVICES DOCUMENTATION

DUs)

Vhere

nded

1ip to
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Cross Support Services

Cross Support Space
Cross Support Concept Reference Model Communication Cross

Part 1: SLE Services Part 1: SLE Services Support Service
Management

Cross Support Transfer Services

Cross Support Transfer

Service Specification Cross Support Transfer
Framework Concept Service Specification Suite

Cross Support Transfer

Service Specification SLE Transfer Serviqgs.)
Framework
[T T ,
I Guidelines for Specification I SLE Transfer Service
I of Cross Support Transfer I Specification Suite
| Services
e e o o o 1
SLE Internet Protgcol for
Transfer Services
Key: Recommended Standard (Blue) : Recommended Practice (Magenta)‘I

Informatiopral Report (Green)

Figure.1-1: Cross Support Service Documentation

The Cross Support Services documents that are related to Cross Support Transfer Services are

a) Cross Support Concept—Part 1: Space Link Extension Services (reference [I12]): A
reportuintroducing the concepts of cross support and the SLE services. Many of the
concepts for the SLE transfer services have been adopted for the CSTSes (see I)
below).

b) Cross Support Reference Model—Part 1: Space Link Extension Services
(reference [1]): A Recommended Standard that defines the framework and
terminology for the specification of SLE services. Much of the framework and
terminology of this reference model has been adopted or adapted for CSTSes (see
1.6.1.3 and 2.2).
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¢)

d)

Space Communication Cross Support Service Management suite (references [14], [16]
and [I7]. Future data format Recommended Standards will specify the Service
Management Information Entities that are used to configure and schedule CSTSes.

The SLE Transfer Services suite: The SLE Transfer Services are a suite of Cross
Support Services that are used to transfer specific telecommand and telemetry
protocol data units. The SLE Transfer Services are closely related to the CSTS suite
in that they collectively define the set of operations that are the basis for the CSTS

he documents specific to Cross Support Transfer Services are:

f)

g)

h)

6 DEFRINITIONS, NOMENCLATURE AND CONVENTIONS

6.1

S P faoan Do oo 1] 11 PR N o £ lhct Ll QT D Teganafa,. O 1

uyu\dll\,uuuu LI TAllIVVWUINLN. TIUVWUVULL, ULLdlUov Ul IIIDLUIJ \Lll\a DL/ TTAIISIVI OVl ches
were already specified and implemented prior to development of the CSTS
Specification Framework) the SLE Transfer Services are separated from CSTSes|

Space Link Extension—Internet Protocol for Transfer Services (reference [2]): A
Recommended Standard that defines a protocol for transfer of PDUs defined in the
Cross Support Transfer Services. This Recommended Standatd was originally
developed to support SLE transfer services (hence the title);“but it is also applicable
to use by Cross Support Transfer Services.

Cross Support Transfer Services Specification Framework (this Recommgénded
Standard): A Recommended Standard that defines the specification of the Cross
Support Transfer Service procedures;

Guideline for Specification of CrosscSupport Transfer Services (reference [I3]]): A
Recommended Practice that defines the guidelines for construction of a (Cross
Support Transfer Service based onthe CSTS Specification Framework;

Cross Support Transfer Seryices Specification Framework Concept (reference [15]):
A Report that provides tutorial material on the objectives and concepts of the ¢STS
Specification Framework;

Cross Support Transfer Services Suite: The set of specifications for actual CSTSes
built from the-pfocedures in the CSTS Specification Framework and in accordlance
with the GSTS Guidelines.

DEFINITIONS

1.6.1.1 Definitions from Open Systems Interconnection (OSI) Basic Reference Model

This Recommended Standard makes use of a number of terms defined in reference [3]. The
use of those terms in this Recommended Standard shall be understood in a generic sense, i.¢.,
in the sense that those terms are generally applicable to technologies that provide for the
exchange of information between real systems. Those terms are:

a)

abstract syntax;
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b) application entity;
¢) application layer;
d) flow control;

e) real system.

1.6.1.2 Definitions from Abstract Syntax Notation One

This Recommended Standard makes use of the following terms defined in reference [4}:

a) Abstract Syntax Notation One (ASN.1);
b) Object Identifier;

(@)

(data) type;

o

(data) value.

NOTE - In annex F of this Recommended Standard, ASN(1yis used for specifying th
abstract syntax of service operation invocations and responses.

[¢]

1.6.143 Definitions from Cross Support ReferenceModel

This Recommended Standard makes use of the fellowing terms defined in reference [1]:

oo

binding;

o

initiator;

invoker;

o

operation;
e) performer;
physical channel;

responders

=t 1> BN )

service.dgreement;

—

sérvice provider;

J SCI'VICC USCT,

k) space link.
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.6.1.4 Definitions from CCSDS SANA Registry Management Policy

This Recommended Standard makes use of the following terms defined in reference [6]:

a) OID Registry;
b) owned by Agencies;

c) owned by xxx Area;

=

—

o

=

p

d)_ Review Authority;
e) Service Site and Aperture Registry;
f) Spacecraft Registry.

6.1.5 Definitions from SANA Role, Responsibilities, Policies, and Pfocedures

his Recommended Standard makes use of the following terms defined in reference [7]:
a) delegation;
b) registration rules;
c) registry;
d) SANA Steering Group.

6.1.6 Additional Definitions

6.1.6.1 acknowledgement: A confirmation that the invocation sent by the invoker
ccepted by the performer and wilLhow be acted upon.

a) An acknowledgement with a negative result is also called a neg
acknowledgement.

b) An acknowledgement with a positive result is also called a po
acknowledgement.

6.1.6.2 association: A cooperative relationship between a service-providing applic
htity and a/service-using application entity. An association is formed by exchanging sg
rotocol-data units using an underlying communications service.

was

ative

bitive

ation
rvice

1

6163 communicatinne carvica: A canahilits that onahloc o0 CSTS o ding annlid
uuuuuuu CoHHHGaHBRSSeRH e —capabiity-that-enapiesa-o1>-proviaiREappHe

entity and a CSTS-using application entity to exchange information.

ation

1.6.1.6.4 confirmed operation: An operation that requires the performer to return a report
of the operation outcome to the invoker. Confirmed operations are further classified as two-
phase operations and three-phase operations.

1.6.1.6.5 Cross Support Complex: A set of resources that are operated by a single
management authority to provide Cross Support Services to a space flight mission.
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1.6.1.6.6 Cross Support Complex Management: The authority that negotiates the
provision of service packages with Cross Support Utilization Management and controls and
monitors the production and provision of the Cross Support Transfer Service instances by the
Functional Resources belonging to the Cross Support Complex.

1.6.1.6.7 Cross Support Service: A set of capabilities that an object that belongs to one
Space Agency provides to objects that belong to other Space Agencies by means of one or
more ports, in support of spacecraft operations. A Cross Support Service can also be used
withifia given Space Agency.

1.6.1{6.8 Cross Support Transfer Service (CSTS): A subclass of Cross Support-Servige
that provides reliable, access-controlled transfer of spaceflight mission-related data,betwedn
ground element entities, realized through the invocation and performance.of defindd
opergtions in accordance with defined procedures. A CSTS is qualified by the kind of data it
transfers (e.g., telemetry frames, tracking data). A CSTS may optionally have capabilities {o
coordinate and observe the behavior of the production with which this se€rvice is associated.

1.6.1)6.9 Cross Support Transfer Service instance: An instance/of a specific Cross Support
Trangfer Service type by means of which a Cross Support Complex provides the capability {o
the s¢rvice user to transfer the service-type specific spaceflightumission-related data.

1.6.1{6.10 Cross Support Service production: Perferming of the data acquisition proces
and/gr the data transformation as necessary for the given type of Cross Support Transf¢
Service.

= »n

1.6.1{6.11 Cross Support Utilization Management: The abstraction of the entities within|a
real ground system that on behalf of the cross supported mission interacts with the Crog
Support Complex Management to arrange for the required Cross Support Services.

7]

1.6.1{6.12 Cross Support Service provision: Exposing the operations necessary so that th
servige user can obtain the s€ryice. Provision involves the interface between the service us¢r
and the service provider.

(¢]

1.6.1{6.13 data acquisSition process: The means by which a Cross Support Complex providgs
the capability to aservice provider to access data required for service provisioning or to access
information coming from service production (e.g., physical channel of the space link).

1.6.1{6.14 \derivation: A mechanism that allows extending (see 1.6.1.6.20) or refining (s¢
1.6.116:44) an operation or the behavior of a procedure.

(¢]

NOTE - Derivation can also be applied to a Cross Support Transfer Service.

1.6.1.6.15 Directive Identifier: In the context of a CSTS, the unique identifier of a directive
defined for service provision or service production. A Directive Identifier is defined as a

Published Identifier (see D6).
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1.6.1.6.16 Directive Name: A data structure consisting of a Directive Identifier that
represents an individual directive type, and a Functional Resource Name that represents the
Functional Resource with which the specific instance of that directive type is associated.

1.6.1.6.17 Event Identifier: In the context of a CSTS, the unique identifier of an event
defined for service provision or service production. An Event Identifier is defined as a
Published Identifier (see D6).

16-+6-18FEventtabet«(Scc ES for thedetatteddefimition)
1{6.1.6.19 Event Name: (See ES5 for the detailed definition.)

116.1.6.20 extension: The act of extending operations or procedures, ‘Operations are
ktended by a) adding new parameters to the invocation or response message or b) extending
t:[e range of values for already existing parameters or ¢) changing an/qmconfirmed opetration

to a confirmed operation. Procedures are extended by a) adding) new operations pr b)
xtending the used operations.

[¢]

[Cl=—4

[y

6.1.6.21 Framework: A set of generic behaviors (called) common procedures) and the
bnstituent common operations used to simplify the specification of systems providipg or
sing CSTSes.

= O

116.1.6.22 Functional Resource Instance: An instance of a Functional Resource Type.

116.1.6.23 Functional Resource InstanceNumber: An integer index used to identify an
ipstance of a Functional Resource Type:

116.1.6.24 Functional Resource Name: The unique identifier of an instance of a Functional
Resource. A Functional Resource Name is made of a Functional Resource Type 4nd a
unctional Resource Instancg:Number.

oy

=

6.1.6.25 Functional-Resource Type: A logical function or related set of functiong that
haracterizes a unique instance of service provider or production capability. A Funcfional
esource Type is‘defined as a Published Identifier (see D6).

o o

116.1.6.26 invocation: The making of a request by an entity (the invoker) to another ¢ntity
(the performier) to carry out the invoked operation.

116:1.6.27 Label List: A data structure that specifies the name of a list of Parameter Liabels

e N | 1 1ot 1ad fostna H Dgoe t
tRe—actaurtistana—contams—ar—r-arameter

E gt hal PR M £ AR N 1 o loct oo
of—rovetit TZAOCTS,— AT ates—IT U g v eI IIST IS

Labels or Event Labels represented by that Label List name.

1.6.1.6.28 Label List Set: The set of Label Lists accessible by the user of the given service
instance.

1.6.1.6.29 object: A functional entity that interacts with other objects. Objects are of
different types, which determine their function and behavior. Objects are characterized by
their interfaces, which are called ports. One object may provide multiple ports.
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1.6.1.6.30 operation: A task that the invoker requests the performer to execute. Depending on
the type of operation, the performer may or may not report the result of the operation to the
invoker. Service user and service provider interact by invoking and performing operations.

1.6.1.6.31 parameter: In the context of an operation, data that may accompany the
operation’s invocation, acknowledgement, or return.

NOTE - The term parameter is also used to refer to mission-dependent configuration

- C — 1 1 1 — L £41 .
HITOHdUOITUSCU I UIC PTOAUCUIONT O PTOVISIOH O1 UIT SCIVICC.

1.6.1{6.32 Parameter Identifier: In the context of a CSTS, the unique identifier) of |a
paratpeter type defined for service provision or service production. A Parameter Identifier
definied as a Published Identifier (see D6).

7]

1.6.1{6.33 Parameter Label: (See E7 for the detailed definition.)
1.6.1{6.34 Parameter Name: (See E4 for the detailed definition.)

1.6.1{6.35 performance: In the context of an operation, the catrying out of the operation Hy
an object (the performer).

1.6.1{6.36 port identifier: Identifier of a source or a destination in a communications system.,

NOTE - For purposes of the communications* mapping, the endpoints of a CST|S
association are identified by port identifiers, namely, an ‘initiator port identifie
and a ‘responder port identifier’. The port identifiers represent all the technology
specific addressing informatiéon needed to establish communications betwedn
service user and service proyvider and to route CSTS PDUs between them.

=
-

1.6.1{6.37 procedure: A specifiedseries of actions performed using operations which haye
to be|executed in order to implement a specified behavior.

1.6.1{6.38 procedure configuration parameter: A configuration parameter for a procedute
type.| If a service pérmits multiple instances of a procedure type, each such procedufe
instance will have\its own instances of (and values for) the procedure configuratign
paratpeters for that procedure type. Unless explicitly specified otherwise in the Framewotk
e
a
e
e

ition ofa procedure type, the method(s) by which the values of the procedus

man 616 3
dynamically modifiable (see 1.6.3.2.6). Dynamic modification of procedure configuration
parameter values is performed by the user of the service that uses that procedure. Unless
explicitly specified otherwise in the Framework definition of a procedure type, the method(s)
by which the values of dynamically modifiable procedure configuration parameters are
modified is (are) delegated to the service using the procedure or to a derived procedure.
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NOTE — The method a service may use to set the value of dynamically modifiable

procedure configuration parameters is the THROW-EVENT procedure

(see

4.12). A derived procedure may comprise the EXECUTE-DIRECTIVE operation
(see 3.13) as the method to set dynamically modifiable procedure configuration

parameter values.

1.6.1.6.39 production status: The aggregate status of the production processes that generate
or process the data that is transferred by the transfer service instance.

1

N

1

]
p

721

i

o

= =

o

1

=

6.1.6.40 protocol abort: A communications failure event.

OTE — In case of communications disruption, the underlying communications sg
will report a communications failure event to the application. @¢eurrence ¢
communications failure event is referred to as a ‘protocol abort™.

6.1.6.41 Published Identifier: A unique identifier that alléws identification
pacecraft, a facility where a CSTS provider is located, a Functional Resource
rocedure type, a parameter, a directive, or an event. Published Identifiers are allocatg

the Space Assigned Numbers Authority (SANA) and registered in standard SANA regi

r use in CCSDS services and protocols, including but not limited to CSTSes.

6.1.6.42 real-time data: Data that can be accessed by the service user as soon as
bllected or generated by the service provider.

6.1.6.43 recorded data: Data that has been collected and stored by the service pro
r access by the service user at some later'time.

6.1.6.44 refinement: The act of refining operations or procedures. Operations are re
y constraining the values of parameters or by detailing the parameter semantics. Proce
Fe refined by modifying, e.g:;'narrowing, their semantics or defining their behavior or

i more detail.

6.1.6.45 registergd parameter: A parameter that has been assigned a Published Iden

that is registered-with SANA as specified in more detail in annex E.

6.1.6.46 _response: A report, from the performer to the invoker:

a) +of the acceptance of the invocation sent by the invoker; such response is referred
acknowledgement; or

rvice
f the

of a

Type,

bd by
stries

it is

vider

fined
dures
states

tifier

to as

b) of the outcome of the performance of the invoked operation; such report is referred to

as return.

1.6.1.6.47 return: A report, from the performer to the invoker, of the outcome of the
performance of the operation.

a) A return with a negative result is also called a negative return.

b) A return with a positive result is also called a positive return.

CCSDS 921.1-B-1 Page 1-11 April

© IS0 2020 - All rights reserved

2017


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

1.6.1.6.48 service instance provision period: The time during which a service is scheduled
to be provided by this instance.

1.6.1.6.49 service management parameter: A configuration parameter of a CSTS for
which the initial value is set by Service Management methods, e.g., through a Utilization
Request (see reference [16]). Some CSTS configuration parameters are explicitly defined to
be service management parameters by this Recommended Standard. In addition, a service
using a procedure or a derived procedure may specify some or all of the procedure
configuration parameters (see 1.0.3.2.0) o1 that (derived) procedure to be service management
paratheters. For each procedure configuration parameter that the service using) the
procgdure/derived procedure specifies as being a service management parameter, Servig
Management will set one value for that procedure configuration parameter, which( will apply
to evpry instance of that (derived) procedure.

(¢]

1.6.1{6.50 service package: The set of Cross Support Transfer Service instances, which mgy
be of different service types, together with the specification of the“Characteristics of the
prodyiction of those Cross Support Transfer Service instances that*are provided by ore
Complex to one or more service users as agreed between-Complex Management and
Utilization Management.

1.6.1{6.51 started procedure: A procedure placed in the-active’ substate by a successfiil
START operation.

NOTE - ‘started’ applies to a stateful CSTS)procedure that has START and ST

operations. A started procedure is. placed in the ‘active’ substate by a successfi
START operation and remains ‘active until the procedure is (a) placed in th
‘inactive’ substate by a succéssful STOP operation, (b) terminated in response o
a protocol error, or (c) terminated by the Association Control procedure.

o =

1.6.1{6.52 stateful procedure;A-procedure with two substates: ‘inactive’ and ‘active’.
1.6.1{6.53 stateless procédure: A procedure without substates.

1.6.1{6.54 three-phase’ operation: An operation that requires the performer to return to th
invoker an initial acknowledgement of the acceptance of the invocation in addition to the
repoit of the execution of the operation.

[¢]

1.6.1{6.55 \two-phase operation: An operation that requires the performer to return to the
involrérthe report of the execution of the operation.

1.6.1.6.56 unconfirmed operation: An operation for which the performer does not return a
report of its outcome to the invoker.
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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 optional, but desirable, specification;
c) the word ‘may’ implies an optional specification;

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

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

116.2.2 Informative Text

In the normative sections of this document, informative text is set off from the normative
pecifications either in notes or under one of the following subsection headings:

[72]

—  Overview;
— Background;
— Rationale;

— Discussion.

116.3 CONVENTIONS

=

6.3.1 Specification of Operations

[y

6.3.1.1 General

ection 3 ef\this Recommended Standard specifies the common operations that can be|used
y CSTSes? The specification of each operation is divided into subsections as described in
6.3¢1'2and 1.6.3.1.3.

— O W2

1.6.3.1.2 Behavior Subsection

The Behavior subsection provides a brief description of the operation. Additionally, it
indicates whether the operation may be invoked by the service user, service provider, or
both; and whether there are any constraints on when the operation may be invoked.

NOTE — Whether the operation is confirmed, unconfirmed, or acknowledged is specified
in the title of the section specifying the operation.
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1.6.3.1.3 Invocation, Response, and Parameters Subsection

The Invocation, Response, and Parameters subsection describes the parameters associated
with each operation, including their semantics. A table accompanying the description of
each operation lists all parameters associated with the operation and, for the invocation, the
acknowledgement (if applicable) and the return, whether the parameter is always present,
always absent, or conditionally present.

FOI' aldlllCtClb t‘lldt alrc< bUllditiUlld‘ll)’ pleCllt, t}lC pcucuuct61 dUbbliptiUll prbiﬁCb tl (
condjtions for the presence or absence of the parameter. The condition is generally based-gn
the value of another parameter in the same invocation, acknowledgement, or retyrn; for
exaniple, in the return of an operation, the diagnostic parameter is present if and only if
the vplue of the resull t parameter is ‘negative’. For a conditional parameter in.a’return, the
condjtion may be based on the value of a parameter in the corresponding invOcation.

In the table, the following convention is used to indicate whether a parameter is always
presdnt, always absent, or conditionally present:

a) M Mandatory, i.e., always present;
b) C Conditionally present;
c) Blank Always absent.
NOTE — Even though a parameter is charactetized as always present, its description mdy

specify that its value may be left. unspecified. Given that in ASN.1 a paramet¢r
value not set to a specific valug, is‘mapped to the NULL type (see annex F), this Hy
convention in this document i§_expressed as this parameter having the value ‘null’

1.6.312 Specification of Procedures

1.6.312.1 General

Sectipn 4 of this Récommended Standard specifies the procedures that can be used by
CSTHes. The specification of each procedure is divided into subsections as described in
1.6.3)2.2 through’1.6.3.2.6.

Each|procedure section follows a common template covering a descriptive and a prescriptive
part.

1.6.3.2.2 Version Number Subsection

The version number of the procedure is identified in the Version Number subsection and is
used by the service using that procedure.
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1.6.3.2.3 Discussion Subsection

The descriptive part covers the purpose and the concept of the procedure. This part provides
the reader with an overview of the procedure.

1.6.3.2.4 Behavior Subsection

The prescrinti .y ) etivities the ) £ the
procedure, e.g., starting, running, and ending the activities. The operations required by the
procedure are listed, and for each of them the procedure identifies those operations‘that are
extended and/or refined by the procedure. For those operations that require, extensigpn or
r¢finement, the details are provided. For those operations that do not require extensipn or
r¢finement, the operations are not repeated as they fully conform to the cenimon definition of
the common operations (see section 3) or to the specification of the/procedure from which
he described procedure is derived (e.g., the Cyclic Report procedure is derived fromp the
Unbuffered Data Delivery procedure).

The prescriptive part ends with the service provider state transition table applicable to the
procedure.

116.3.2.5 Required Operations Subsection

—

his Required Operations subsection identifies the operations used by the procedure.

116.3.2.6 Configuration Parameters Subsection

Tlhis Configuration Parameters.subsection lists the parameters that need to be configured in
the context of this procedure:

Tihis subsection also.identifies those parameters that may be accessed (read) by the sqrvice
user of any service-that includes a procedure that contains a GET operation. For|each
pnfiguration parameter, this subsection provides cross references to the use of the paraineter
in the specificdtion of the procedure and also identifies the Parameter Identifier to be uged in
r¢porting the'value of the parameter (see 1.6.1.6.34).

(@)

Furthermore, this subsection specifies which, if any, of the configuration parameter vialues
maybe dynamically modified while the service that is executing the procedure is boupd. If
one or more configuration parameters are dynamically modifiable, the subsection identifies
the event that is used to notify (by means of the NOTIFY operation) when such a
modification has occurred.
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1.6.3.2.7 Procedure State Table Subsection

Each stateful procedure is complemented with a state transition table describing the behavior of
the service provider implementing the procedure. The state tables follow the following rules:

a) The state tables specify operation interactions and state transitions for the procedures
on the service provider side in its role as either invoker or performer.

b) The leftmost column simply numbers the rows of the table.

c) The second column of the state table lists all incoming events. Where these evients
correspond to the arrival of an incoming PDU, the ASN.1 type defined for this’PDU
in annex F is indicated in parentheses (( )).

d) Where an event is internal to the service provider, its description-isoput in single
quotation marks (“ ”).

e) The following columns (one column per state) on the right side of the table specify
the behavior the service provider will exhibit, which depends-on the current state and
the incoming event. In some cases, the behavior addifignally depends on Boolegn
conditions, also referred to as predicates. Such conditions are put in double quotatign
marks (“ ). The predicates are defined in a tablefollowing the procedure state tablg.
Predicates that are simple Boolean variables setoonly by that state machine itself afe
referred to as Boolean flags. The dependency.on a predicate is presented in form ¢f
an IF <condition> THEN <action> [[ELSEIF <condition> THEN <action>] ELSE
<action>] ENDIF clause.

f) If the action given in the table is simply to send a specific PDU, that is indicated Yy
the appearance of the name of ASN.1 type of the PDU to be sent in parentheses (( ).
If that PDU is a return or an“acknowledgement, the name may be preceded by th
plus symbol (‘+’) to indicate that result is ‘positive’ or by the negative symb
(‘=) to indicate that result is ‘negative’. Where several actions are to be take
(referred to as a ‘cempoOund action’), the name of the compound action is put in curl
braces ({ }). The-individual actions making up each compound action are identifig
in a table following the procedure state table. Where a simple action is to be take:
the name of the action is put in single quotes (* ).

=3
-

g) ‘Not.applicable’ is stated where the given event can only occur in the given state
beeause of an implementation error on the service provider side.

h) “Where the consequences of an incoming event are not visible to the service us¢r
because the service provider does not send any PDU in reaction to the given event,
the action is put in square brackets ([ ]).

1) State transitions are indicated by an arrow and the number of the state that will be
entered; for example, ‘> 1’ indicates the transition to state 1.

CCSDS 921.1-B-1 Page 1-16 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

J) The actions to be taken and the state transition are considered to be one atomic action.
The sequence in which the actions shown in the table are executed is irrelevant except

that the sending of PDUs shall be performed in the sequence stated in the table.

k) Whenever the service user invokes a confirmed operation with Invoke-id set to
<n>, it starts an associated return <n> timer. Should this timer expire before the

return <n> is received, the service user invokes PEER-ABORT.

1) Whenever a procedure is derived from another procedure (also called p

=

=

=

1

procedure), the following applies:

1) the derived procedure’s state table contains the same incoming events aj
parent procedure and may have additional ones;

2) whenever the behavior in a given state and for an incoming event is fully ide
to that of the parent procedure, its description is limited to a reference t
parent procedure’s state table;

3) whenever the behavior in a given state and for an incoming event is not
identical to that of the parent procedure,

— the behavior copied from the parent procedure is written in italic typefacg

— the behavior specific to the derived.ptocedure is written in plain text.

6.3.3 Typographic Conventions
6.3.3.1 Operation Names

ames of service operations appear in uppercase.

6.3.3.2 Procedure Names

he names of procedures appear with initial capital letters (e.g., Buffered Data Delivery).

6.3.3.3 ¢Barameter Names

I

apdZare typeset in a fixed-width font (e.g., responder-port-identifier). The

the main text, names of parameters of service operations generally appear in lowg

arent

S the

htical
b the

fully

; and

rcase
Same

convention is applied to parameters that are not service operation parameters, but are
elements of a complex type parameter that is a service operation parameter. In annex F, the
corresponding name is formed by omitting any hyphens contained in the name and using
mixed-case (e.g., responderPortldentifier).
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.3.4 Value Names

The values of many parameters discussed in this Recommended Standard are represented by
names. In the main text, those names are shown in quotation marks (e.g., ‘no such service
instance’). The corresponding name in annex F is formed by omitting any hyphens or white
space contained in the name and using mixed-case (e.g., noSuchServicelnstance).
The actual value associated with the name is constrained by the type of the parameter taking
on that value. Parameter types are specified in annex F of this Recommended Standard.

NOT]

1.6.3
This

to by
mark

1.6.3

The pames of PDUs appear in mixed-case (e.g., BiidInvocation).

1.6.3

Data

Regardless of the conventions used elsewhere in this Recommended Standard, the text of th

ASN

1.6.3

The

(e.g.,
Such|
procy

Recommended Standard specifies the states of service providers:« States may be referrg
number (e.g., state 2) or by name. State names are always ,shown in single quotatig
s (e.g., ‘active’).

3.6 PDU Names

3.7 Data Type Definitions

type definitions are presented ‘in annex F in the form of a set of ASN.I module

1 modules is typeset entirely in a fixed-width font.

3.8 Normative‘Mechanism and Data Structure Names

mechanisms and data structures have defined roles in the functioning of operations an
dures:

hames of nofmative mechanisms and data structures appear with initial capital letter:
Cross Support Transfer Service, Functional Resource Name, Published Identifier)).

E — The name of a value does not imply anything about its type. For example, the
value ‘no such service instance’ has the appearance of a character string buyt
might be assigned to a parameter whose type is ‘integer’.

3.5 State Names

72

72]

d
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2 DESCRIPTION OF CROSS SUPPORT SERVICES
2.1 OVERVIEW

Cross Support Transfer Services (CSTSes) provide for reliable, access-controlled transfer of
spaceflight mission related data between ground element entities. A Cross Support Service is
characterized by the kind of data it transfers (e.g., telemetry data, tracking data, service
production monitoring data), and therefore different CSTSes need to respond to specific
r¢quirements that may demand specilic solutions. On the other hand, all CSTSes defingd by
(CSDS apply the same basic communications patterns in order to simplify specification,
implementation, and operation of these services. The basic approach applied t6)ESTSes is
‘Iat they are realized through invocation and performance of operations in accotdance| with
well-defined procedures.

This Recommended Standard provides a Specification Framework( for CSTSes with the
bjective to:

)

a) maximize the commonality between CCSDS CSTSes;
b) simplify specification of new CCSDS CSTSes; and

c) enable the design and implementation of reusable software components with the
potential of simplifying the implementationfef CSTSes.

NOTE — While this specification strives:for enabling the design and implementatipn of
reusable software components, it does not intend to provide a specification for
such components.

his Recommended Standard défines basic building blocks from which services cdn be
pnstructed. The companion Recommended Practice, Guidelines for Specifications of Cross
Lipport Transfer Services (reference [13]), defines the rules to be used for the specifidation
f CSTSes.

O o —

oo}

uilding blocks defined by the CSTS Specification Framework include:
a) data types’for information exchanged between service user and service provider;

b) cemmon operations that are invoked by one entity and performed by the other ¢ntity
and as such implement the basic elements of interaction between service usef and
service provider; and

¢) common procedures which define the behavior and protocol for the invocation and
performance of a set of operations to achieve a well-defined objective.

A CSTS may be defined by combining a set of procedures specified in the CSTS
Specification Framework in a manner that best suits the objective of the service.

To be generally applicable, parameters, operations, and procedures defined by the CSTS
Specification Framework are sufficiently abstract that they may or may not be directly usable
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for real services. For cases where the building blocks are not directly usable, new operations
or procedures can be derived from those defined in the CSTS Specification Framework.

Taking the concept of generic definitions one step further, this Recommended Standard
supports the concept of abstract services (see reference [I5]) that specify the common
operations and behavior of CSTSes but are not directly implementable because service-
specific specifications are still missing. Real CSTSes can be derived from such abstract

services.

NOTE - An example of an abstract service could be a CSTS Return Link Servicerfrom
which real services such as CSTS RAF, CSTS RCF, and CSTS ROCF ¢ould Qe
derived. These CSTSes would be equivalent to SLE RAF, SLE RCF}-and SLE
ROCF.

The felationships between the elements of the CSTS Specification Frame¢work and example

CST]

bes based on the Framework are illustrated in figure 2-1.
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2.2 CROSS SUPPORT REFERENCE MODEL
2.2.1 INTRODUCTION

CCSDS Cross Support Transfer Services are defined within a framework that is a logical
extension of the Cross Support Reference Model (reference [1]) that was originally defined
for Space Link Extension (SLE) services. The following subsections summarize concepts
from the reference model that are supported by the CSTS Specification Framework and to

. | L R e b h D 1.1 _C. 1 1 £ h ml b I I S Ly a
TITCIT [atCl SCCTUIOITS 1T IS NCCOIIIIICIIAaca Staaara 1eIcr. roriar aeIirtrons ol terms are

rovided in 1.6.

W

p

Before a Cross Support Transfer Service can be used, an association needs torbe. ‘established
between service user and service provider by binding the ports associated iwith the spgcific
dSTS. To that end, the initiator issues the request to bind to the respondersIf'the respondgr can
cpmplete the binding, the required association is established and sefvice user and sgrvice
provider can invoke and perform the operations of the given CSTS type! Depending on thg type
of operation, the performer may or may not report the result of the eperation to the invoker.

N

2.2 SERVICE PRODUCTION AND PROVISION

N

2.2.1 General

—

he Cross Support Reference Model (reference{1]) distinguishes between service prodyction
hd service provision.

o

Qross Support Service production réfers to the common processes performed by a Cross
Sppport Complex associated with theéprovision of one or more Cross Support Services.

A Cross Support Complex isssaid to provide a service when it makes available to the sqrvice
uker the capability to obtain_ the service via one or more of its ports. Provision involvgs the
interface between the-service user and the service provider, and is characterized by the
ype(s) of data transferred and the quality of service with which they are transferred |(e.g.,
bmpletely, reliably, etc.).

o

c =

he CSTS Speeification Framework deals primarily with service provision. Service prodyction
generally very specific for specific services or a class of services, and therefore the CSTS
Specification Framework makes only very general assumptions on service production.

—
7

2.2.2.2 Service Production Status

The status of production resources is reported by means of the resource-status
parameter of each of the associated Functional Resources except those Functional Resources
that represent CSTS instances. The latter each have a production-status parameter.
The CSTS specifies how the production-status value shall be determined based on
the CSTS instance as such and on the resource-status parameters of the Functional
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Resource Instances involved in the service production. This Recommended Standard defines
the permissible values of production-status and the transitions between these values
in abstract terms (see annex B); these values may be refined by service specifications based
on the CSTS Specification Framework. Service specifications may also define substates for
one or more of the production-status values where appropriate.

Production status changes may be notified to the service user via any procedure that includes
the NOTIFY operation (3.11), e.g., the Notification procedure (see 4.11). As for any other
pararpeter, the current value of the production-Status paramefer may be obfamdd
using (a) the Cyclic Report procedure defined in 4.10, if that is supported by the seryice, ¢r
(b) the GET operation, if any procedure of the service (including the Information Quety
procgdure) uses the GET operation.

The production-status values and the permissible transitions, and thé)effects of thege
progduction-status values on common operations are defined in anfiex B.

2.3 |SERVICE MANAGEMENT

For pll CSTSes, service management determines the number and schedule of servige
instahces to be provided, the resources required to enable’those service instances, and the
initial configuration of all service instances and their$upporting resources. Configuratign
paratpeters that have their initial values set through Service Management are called servige
mangdgement parameters (see 1.6.1.6.49). Cross.Support Service Management is the subje¢t
of separate CCSDS Recommended Standards-(see references [16] and [17]).

Service management parameters may.r€fer to service provision or to service productiof.
Explicit specification of service management parameters in this Recommended Standard |s
confined to a small set of service provision parameters, including

-

a) identities of the service itiator (i.e., the service user) and the service responder (i.d.
the service provider;

b) identity of thefport at which the service is made available;

c) the servicednstance provision period.

For [some procedures this Recommended Standard identifies procedure configuratign
pararpetersithat are known to the service user and the service provider but the definition ¢f
how [th€ir values are determined is delegated to the service specification. The servige
specification may specify these values, or designate them to be service management
parameters. Reference [I3] provides guidelines on how service management parameters shall
be handled in derived service specifications.

For service management parameters that correspond to procedure configuration parameters,
Service Management will configure all instances of a given procedure type being associated
with a given service instance equally.
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Some procedure configuration parameters of individual procedure instances may be updated
dynamically at any time while the service instance executing the procedure instances is
bound. The dynamic modification of such procedure configuration parameters is outside the
scope of Service Management and must be carried out within the CSTS instance itself, e.g.,
through a Throw Event procedure that is part of that service. The particular method(s) by
which dynamic modifications of procedure configuration parameters are performed is left to
the definition of the services that use such dynamically modifiable procedure configurations.

2l4 ELEMENTS OF THE CSTS SPECIFICATION FRAMEWORK

241 COMMON OPERATIONS

>

n operation is a task that the invoker requests the performer to execute and as such prgsents
tIe basic interaction pattern between the service user and the seryiCe provider. | The

vocation of an operation may include parameters that specify further details of the tgsk to
be performed.

—

the

Q

perations are further classified by the number of interactions required to complet
peration:

(@]

o

a) An unconfirmed operation is invoked by “the invoker and performed by the
performer, but there is no report on the outcome of the operation.

b) For a confirmed operation the performer provides a report (the ‘return’) tp the
invoker on success or failure of the operation. Operation returns comprige an
indication of success (result has the value ‘positive’) or failure (result hgs the
value ‘negative’) and, in case’of failure, a diagnostic that further specifids the
reason for the failure. Confirmed operations are further classified as:

1) two-phase operations, for which the performer returns a single report tp the
invoker;

2) three-phase operations, for which the performer provides an initial resporfse in
the fotm of an acknowledgement when receiving the invocation| and
subsequently issues the return when the operation has completed. This type of
@peration is typically used for operations where the task to be performed requires
non-negligible time to complete. The acknowledgement confirms that the
invocation has been received and understood and that the general preconditions
for the operation are fulfilled.

NOTE - In labeling confirmed operations, the designation (CONFIRMED) identifies a
two-phase confirmed operation, and (ACKNOWLEDGED) identifies a three-
phase confirmed operation.

Confirmed operations are further classified as blocking or non-blocking with respect to the
procedure that uses the operation. When a blocking operation has been invoked, no further
operation of the same procedure instance can be invoked before the return to the invocation
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has been received. Non-blocking operations do not impose any constraints with respect to
invocation of further operations.

The CSTS Specification Framework defines standard operation headers for unconfirmed and
confirmed operations and a set of common operations for use within CSTS. To be of general
use, the operations of the CSTS Specification Framework are rather abstract and might not
all be directly usable within a procedure used by a specific CSTS. However, all operations
used in a procedure of a CSTS that conforms to this Recommended Standard are derived

direcfly or indirectly from the operations specitied nerein applying the rules described in 2.3.
The [common operations defined by the CSTS Specification Framework are hsted in
table[2-1. Section 3 of this Recommended Standard provides the detailed specification ¢f
thesel operations.
Table 2-1: Common Operations Defined by the CSTS Specification Framework
{< - Confirmed
Opferation Invoked By Purpose OQ Ack. |Ret
BIND service user | Establishment of an associationwith the No Yes
peer.
UNBIND service user | Release of an association-previously No Yes
established by a BIND_operation.
PEER-ABORT | service user | Notification to the pgéer that the local No No
or service application detected an error that requires
provider the associationte be terminated.
START service user | Request that'the service provider start No Yes
performing‘activities associated with the
procedure using the operation.
STOH service user | Reguest that the service provider stop No Yes
performing activities associated with the
procedure using the operation.
TRANSFER- service Transfer of a data unit to the service user. No No
DATA provider
PROCESS- service user | Request that the service provider process No No/
DATA the data received. Yes (see
NOTE)
NOTIFY service Sending of a notification of an event to a No No
provider service user.
GET service user | Ascertainment of the value of (a) service No Yes
parameter(s).
EXECUTE- service user | Request that the service provider performa | Yes |Yes
DIRECTIVE predefined action.

NOTE - For the PROCESS-DATA operation, both an unconfirmed and a confirmed
variant exist. It is at the discretion of the procedure using this operation to specify
if the unconfirmed or confirmed variant is used.
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242 COMMON PROCEDURES

Procedures define the protocol and the expected behavior for the invocation and performance
of a set of operations to achieve a well-defined objective. A CSTS may be specified by
assembling a given set of procedures to handle specific aspects of the service.

For instance, a service that forwards telemetry received on the space link can be broken
down into a number of procedures that handle association establishment and release, actual

tldllbfcl Uf tClClllCtl_y data ullitb, btatub ICPUltillg, dlld LiuClyillg Uf t‘llC SUI VibC bUllﬁgulation
pprameters. All of these procedures except for telemetry data transfer can also be used|for a
sgrvice that supports reception and radiation of telecommands, where only a subset qf the
pprameters in the reports differs.
T

he specification of a procedure includes:

a) a description of the objective of the procedure including @ll~assumptions thdt are
made with respect to the type of data to be transferred ‘and the service production
process (descriptive);

b) a definition of the behavior of this procedure (presériptive);
¢) a definition of the operations that constitute this'procedure (prescriptive);

d) a description of behavior expected of the service provider and the service| user
supported by a service provider side state matrix, where applicable (prescriptive),.

As far as the protocol is concerned, pfocedures can be stateful or stateless. A stateful
procedure supports the states ‘inactive’ and ‘active’ with transitions between these states
figgered by well-defined operationinvocations or responses. Typically the transition|from
‘Inactive’ to ‘active’ is triggered by a START invocation and the transition from ‘actiye’ to
Jnactive’ is triggered by a SFOP return. However, other transitions may exist. For instance,
procedures using three-phase operations might transition from ‘inactive’ to ‘active’ with the
peration invocation and back to ‘inactive’ with the final return.

—+

EN

[}

NOTE - The Association Control procedure is an exception to the above rules| The
Assoeiation Control procedure does not belong to any class (stateful or stat¢less)
and is required to manage the association.

A CSTS-will typically use more than one procedure in addition to the Association Cgntrol
procedure and may require more than one procedure of the same type to be active at the [same
time, ©.g-, to transfer differemt data—streanTs comncurremntty. T herefore this Recommmended
Standard distinguishes between the procedure type and the procedure instance. The
procedure type corresponds to the specification of the procedure or the supporting program
that implements the procedure specification. A procedure of a given type can be instantiated
once or several times as part of the instantiation of the service using this procedure.
Different instances of the procedure are distinguished by a ‘procedure instance identifier’
that is assigned by service management when creating the service package and included in all
operation invocation and response headers.
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NOTE - Further information on how a service uses predefined procedures is provided in 2.5.
Normative rules for this purpose are specified in reference [13].

The CSTS Specification Framework defines a set of common procedures that cover typical
tasks of a CSTS. In order to be commonly usable, the procedure definition and in particular
the purpose and semantics specification are reasonably abstract, such that the specifications
as provided by this Recommended Standard may sometimes not be directly usable. For those
cases, reference [I3] specifies methods to derive more specific procedures from these

comifion procedures.
Tablg¢ 2-2 identifies the common procedures included in this CSTS Specification Framework
and fable 2-3 shows the operations that are used by these procedures. Section’4 of thjs
Recommended Standard provides the detailed specification of these procedures.
Table 2-2: Common Procedures Defined by the CSTS Specification Framework
Ploced P - Clas$
ocedure urpose /\<( ass
Assogiation Establishment and release of an association between a service user N/A
Contrpl and a service provider.
Unbuffered Data Best effort transfer of bulk data, structured into data units, sent from SF
Delivery the service provider to the service userin real-time delivery mode.
Buffefed Data In-sequence transfer of bulk data;-structured into data units, sent SF
Delivery from the service provider to the'service user. In real-time mode, low
latency is given priority overdata completeness. In complete mode,
data completeness is given-priority over low latency.
Data Processing Processing of individual’data units in the sequence as sent by the SF
service user to the 'service provider and reporting of processing
progress.
Buffefed Data Processing‘of/data units contained in buffers in the sequence as SF
Procéssing sent by the-service user to the service provider and reporting of
processing progress. Processing may be in complete mode at the
expense of latency or in timely mode at the expense of data loss.
Sequgence- Processing with full flow control of individual data units in the SF
Controlled Data sequence as sent by the service user to the service provider and
Procéssing reporting of processing progress.
Information-Query | Query by the service user of the value of one or more parameters SL
related to the service provider or service production behavior.
Cyclic-Repert Periedie-reporting-ofparameter-vatuesfrom-the-service-providerto SF
the service user.
Notification Noatification of the service user by the service provider of events of SF
interest to the service user.
Throw Event Signaling to the service provider the occurrence of an event SF
requiring a configuration change action and report of the result of the
action back to the service user.
NOTE - ‘'SF’ and ‘SL’ indicate ‘stateful’ and ‘stateless’, respectively.
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Table 2-3: Use of Operations by Common Procedures

5 e | g
| 5 2 | O
S| & 3 S| 2 | g
% % o o o = S
© a © <} c <) c S
§| ©° o 8 o T 2| S 2 | oS g
= ) = S = 8= = nd = ft
.o b L o L S o = 3) .2 =
&) = 1) ) L = o= = 3
2 o £ 3 £ = Z S = = 2
2] [= > IS > O = e Y o s
< ) m 0 m n o = @) zZ =
BIND B
UNBIND B
PEER-ABORT NB
START B B B B B B B
STOP B B B B B B B
TRANSFER-
DATA NB NB NB
PROCESS-
DATA NB NB NB
GET NB
NOTIFY NB NB NB NB NB
EXECUTE-
DIRECTIVE NB NB
NOTE - ‘B’ and ‘NB’ indicate that the operation is ‘Blocking’ or ‘Non-Blocking’
respectively.
2|5 PRINCIPLES.OF USING THE CSTS SPECIFICATION FRAMEWORK
2{5.1 OVERVIEW
Tihe CSTS-Specification Framework provides a set of reusable building blocks fof the
specification of CSTSes and defines general rules by which such building blocks cgn be
extended and refined to match the specific requirements of a CSTS.

T'he specification of a CSTS can be constructed by composition of procedures that either are
fully predefined within the CSTS Specification Framework or are derived from those defined
in the Framework. Specification of a completely new service-specific procedure using
common operations or operations derived from the common operations is permissible but is
not recommended.

The rules for derivation of operations and procedures have been rigorously applied to the
specification of the CSTS Specification Framework itself:
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a) The common procedures specified in section 4 present the most abstract and general

version; several procedures defined within the CSTS Specification Framework derive
extended operations, which may be further derived by services using these
procedures.

b) Some of the procedures defined within the CSTS Specification Framework are

The

derived from the operations and procedures defined within the CSTS Specificatio
Framework. It is envisaged that such operations and procedures might eventudlly b

inclu

The pormative specification of the rules for derivation of operations and proc¢edures and f

derived from more basic procedures also defined in the Framework. For instance, the

Cyclic Report procedure is derived from the Unbuffered Data Delivery procedure.

derivation rules can be further applied to operations and procedures that have beg

ded in the Framework if they prove to be useful for more than one service type.

n

composition of services can be found in reference [I3]. The following SubSections provide|a
briefl[summary.
2.5.2 DERIVATION OF OPERATIONS AND PROCEDWRES
Deriyation of operations and procedures from the building blocks defined in the CST[S
Specification Framework encompasses two dimensions:

a) extension, by which new data or behavior‘are added to a specification; and

b) refinement, by which the range of*values may be constrained or the semantics ¢f

parameters may be specialized.

Operptions may be extended in the following ways:

New parameters may,-be/added (syntax and semantics specification) to an operatig
invocation or response; unless explicitly specified otherwise, all operations defined 1
the CSTS Specification Framework can be extended in this way.

additional'diagnostics or additional types of notification).

In seme cases, the format and content of a parameter may have to be specified by th
service using the corresponding operation. This is necessary because, for som

In some caSes additional values may be defined for an existing parameter (e.g.

operations, there are parameters whose structure is unspecified.

-

(¢]

Operations may be refined by narrowing the value range of a parameter or by specializing the

meaning of a parameter.

For instance, the generation-time parameter of the

TRANSFER-DATA operation in the Buffered Data Delivery procedure may be refined for a
procedure dealing with transfer of telemetry by stating that the generation-time is the
Earth Receive Time of the telemetry frame being transferred.
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Procedures may be extended in the following ways:
a) extension of the operations used by a procedure as described above;

b) addition of operations defined in the CSTS Specification Framework or derived from
operations defined in the Framework.

Procedures may be refined by narrowing the specification of the semantics associated with
the procedure or by adding more detail to the behavior description or the state table. The
r¢finement of a procedure does not imply the definition of a new procedure.

As an example, a Telemetry Delivery procedure could be derived from the Buaffered|Data
Delivery procedure by extension and refinement of the operations START and“TRANSFER
DATA and by refinement of the semantics associated with the data to be transferred anld the
pprameters of the operations. The extension of a procedure implies the definition of g new
procedure (derived procedure).

N

5.3 SPECIFICATION OF SERVICES BY COMPOSIT4{ON OF PROCEDURES$

A CSTS can be specified by composition of procedures.defined in the CSTS Specifigation
Framework, derived from procedures in the Framework or derived from an existing CST|S.

BHvery service includes the Association Control procedure (see 4.3). Only a single instarice of
the Association Control procedure exists throughout the lifetime of a transfer service instance.

In addition to the Association Control*procedure a service may comprise any number of
fIrther procedure types and may- use one or more instances of each procedure |type.
However, one single procedure ifistance is designated the prime procedure of the sefvice.
All other procedure instances are referred to as secondary procedures.

NOTE - The prime procedure (instance) can be of the same type as one or more secondary
procedure instances.

—

he prime procedure (instance) of a service should reflect the primary purpose of the sefvice.
N practical termis it determines the state of the service and as such determines the orderly
ssociatiop-release as detailed in 2.6.

[y

2l6-- PROTOCOL DESCRIPTION

2.6.1 STATES OF THE SERVICE PROVIDER
The service user and service provider of a Cross Support Transfer Service can interact as
soon as the associated service ports are bound by establishment of an association between the

service user and the service provider. Binding is achieved by the Association Control
procedure that is included in every CSTS.
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Once the service instance is bound other procedures used by the service can be operated
according to their specific protocol.

NOTE - This Recommended Standard does not specify any interdependencies between
the procedures that constitute a service. However, the service specification may
specify dependencies that must be observed, e.g., with respect to the sequence in
which procedures are started.

Whe
prim¢ procedure (instance). If the prime procedure is stateful the state ‘bound’ has)tw
substates, ‘ready’ and ‘active’. When the prime procedure is ‘inactive’, the service nstang
is in fthe state ‘bound.ready’, and when the prime procedure is ‘active’, the servicefinstance
in th¢ state ‘bound.active’. If the prime procedure is stateless then the service’state ‘bound
has no substates.

©n 0O O O

-

inactive’. Service instances with a stateless prime procedure can be unbound at any tim
Finallly a service instance may be aborted by either entity at any~time by invoking the PEER.
ABOQORT operation.

w

Any [stateful secondary procedure has a state machine<of its own but has no effect on the
overgll service instance state. This implies that the UNBIND operation can be invoked while
one ¢r more stateful secondary procedures are ithe state ‘active’. Therefore, for a statefyl
secomdary procedure, unbinding has the same effect as PEER-ABORT.

Any |stateless secondary procedure is unaffected by the overall service instance state. The
opergtions of any stateless secondaty)procedure instance may be invoked whenever the
servige instance is in the ‘bound.ready’ or ‘bound.active’ state if the prime procedure of that
servige is stateful or the serviceinstance is in the ‘bound’ state if the prime procedure of that
servige is stateless.

The joverall relationship~of the states of the service instance, the prime procedure, and
secomdary procedures s illustrated in figures 2-2 and 2-3 for a stateful and a stateless prinje
procgdure, respectively.

NOTE - Jhe diagrams in figures 2-2 and 2-3 do not present state diagrams in a formal
sense, as they present different state machines in a synoptic view. THe
corresponding normative statements can be found in annex G.
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State 1:
‘unbound’

PEER-ABORT

Accept UNBIND
BIND PEER-ABORT

State 2:

Prime Procedure
Activation

State 2.2:é’§|d.active
(Sta{ Prime

Prime Procedure Procedure)

Deactivation

-——= Secondary Procedure -— =~

y > Activation / Y
| Stateful Secondary\ Stateful Secondary\

\Procedure: ‘inactive’/ JProcedure: ‘active’/

Se__-~- Secondary Procedure ~—o o ="
Peactivatio

S Operation

’ h N Invocation
I Stateless Secondary
V' Procedure

N
~

~_—-—

Figure 2-2: Service and Procedure States (Stateful Prime Procedure)

NOTE =< _The activation and deactivation of stateful procedures is further specified in 4.2.4.
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State 1:
‘unbound’

PEER-ABORT

UNBIND
PEER-ABORT

Accept

State 2: ‘bound’
(Stateless Prime
Procedure)

- Secondary Procedure -~
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\Procedure: ‘inactive’/ \Procedure: ’activs’l
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”
S
StatelessSecondary)
IStateiQs econdaryl
A <.‘\:§’rocedure y
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Figure 2-3: Service-and Procedure States (Stateless Prime Procedure)

2.6.2] ASSOCIATION MANAGEMENT

Establishment-and release of an association between the service user and the service providgr
is hapdled by~the Association Control procedure specified in 4.3. All other procedures rely
on the presence of such association and therefore establishment and release of the associatign
must|be_coordinated between the procedure instances within a service instance.

An association is established by means of the BIND operation (see 3.4) which is always
invoked by the service user. Before the BIND operation is completed, i.e., the BIND return
is issued by the service provider, no further operation can be invoked. The only exception to
this rule is the PEER-ABORT operation, which can be invoked by the service user if the
BIND return is not received in good time. Once the association is established, other
procedures used by the service can be operated according to their defined protocol.
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During the lifetime of the association, the prime procedure (instance) of the service instance
and the Association Control procedure instance must cooperate to determine the applicable
substate of the state ‘bound’ and the transitions between these states (see 2.6.1).

An association is released normally when an UNBIND operation is invoked by the service
user and accepted by the service provider (the responder). An association may be aborted by
either the service user or the service provider by means of the PEER-ABORT operation. An
association may also be aborted because of a failure in the underlying communications
system. Such failures are signated to the focal appiication entily by the protocor gbort’
vent described in 4.3.3.1.9.5.

[¢]

onceptually, invocations of the operations UNBIND and PEER-ABORT will, be recgived
y the Association Control procedure, which will

S 0O

a) verify the validity of the event according to the defined, protocol and [react
accordingly;

b) inform all other procedures of the event;
c) respond to the event as defined by the protocol, e.gZ) by issuing an UNBIND retujrn;

d) terminate the underlying communications connection, if applicable.

e

f a procedure needs to abort the association, e.g.,"because of a protocol error, it forwards this
¢quest to the Association Control procedure, which will invoke the PEER-ABORT
peration and will inform all other procedusres.

o =

>

1l procedures are expected to closetdown and release all resources associated with the
prvice instance when they are notified of the termination event.

|72]

When an association is released or aborted, no further operations can be exchanged between
the service user and the service provider. The systems may re-establish an association|via a
new BIND operation—~if that is consistent with the service instance provision pg¢riod.
However, status information from the prior association is not preserved unless spe¢ified
differently by the'service specification.

216.3 TECHNOLOGY SPECIFIC ASPECTS

Tlhis "Recommended Standard defines building blocks for the specification of CST Ses.
Provision of 2 CSTS in a real chfpm also rpqnirpc a cpp(‘iﬁ(‘qﬁnn of how the service is
mapped to a communications service such that all invocations and responses of the service
operations can be conveyed between the service user and the service provider. In order not
to restrict the applicability of service specifications based on this Recommended Standard to
a specific communications technology, as few assumptions as possible have been made about
the characteristics of the underlying communications service (see 1.3.1).
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NOTE - While this Recommended Standard makes only a few assumptions on the
underlying communications service, reference [2] specifies a communications

service that is assumed to be used by default for CSTSes.

Elements of the CSTS interface between the service user and the service provider are
specified in this Recommended Standard in terms of the operations that the service
implements. These operations are realized by mapping the service operation invocations,
acknowledgements, and returns to protocol data units that can be conveyed by means of the

unde
mapf

a

b

Typi
opery
DAT
PDU
servi
termg
CST]

The
outsi
servi

[Iying communications service.  1his Recommended Standard conceptualizes sSug
ing in two parts:

operation invocations, acknowledgements, and returns are mapped to CSTS PDU
defined in annex F;

CSTS PDUs are conveyed by means of an underlying communications-service.

cally one CSTS PDU corresponds to the invocation, acknowledgement, or return of 4
tion. There is one exception in which multiple TRANSEER*DATA or PROCESS
A invocations are deliberately buffered and subsequently~mapped to a single CST]

Ce user application, the interaction between the seryice user and service provider is {
of operations, but from the point of view of the application entities that implement tH
b protocol, what is exchanged are CSTS PDUs.

mapping of CSTS PDUs to an underlying communications service is intentionall
e the scope of this Recommended Standard. In order to achieve interoperability, th
ce user and service provider must conform not only to the service specification based g

this Recommended Standard but also-teran agreed-upon specification of the mapping of th

servi
servi

a

b

C

d

ce to the underlying communications service. The specification of a mapping of th
Ce onto a particular communications service must address such points as:

selection of communications network(s) to ensure connectivity;
compatible configuration of protocol stacks (e.g., timeout values);

specificationof port identifiers, and their translation onto the communicatior
technology;

specification of security-related information.

(see 4.5.2.2.2.2 and 4.7.3.2.1). From the point of view of the service provider ¢r

h

s

n
-

S

n

(¢

1S

Figu

e 2-4 illustrates a communications realization of a CSTS that results from such

a

mapping. The specification of a suitable mapping for CSTS to the Transmission Control
Protocol (TCP) and the Abstract Syntax Notation One (ASN.1) is provided in reference [2].

CCSDS 921.1-B-1 Page 2-16 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

CSTS Provider CSTS User
CSTS CSTS
Application Application
Process Process
CSTS
PDUs
CSTS CSTS
Application f+4---4--------- - - - - | Application
Entity Entity

Communications
Service

Figure 2-4:
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3 COMMON OPERATIONS

3.1

OVERVIEW

This section specifies the operations that are used by the procedures defined in this
Recommended Standard. Subsection 3.2 and 3.3 specify behaviors that are generally
applicable to all operations. Subsections 3.4 through 3.13 specify individual operations that
are used by the procedures defined in this Recommended Standard.

o & W

w

o

w

=

2 GENERAL CONSIDERATIONS

2.1 COMMON OPERATION BEHAVIOR

2.1.2 On reception of the acknowledgement in case 6f)three-phase operations Tl;rr:he
r¢turn in case of two-phase operations, the invoker “of the corresponding confi
perations shall stop the timer.

211 All invokers of confirmed operations shall implement ‘a timer forl the
cknowledgement in case of three-phase operations or the returm,inh case of two-phase
perations. In case the timer expires, the service user may issue a*PEER-ABORT.

ed

2.1.3 All acknowledgements and returns shallinclude a result parameter that indfcates

hether the outcome of the operation was suceessful (result has the value ‘positivg
hsuccessful (result has the value ‘negative’).

c

2.15 If result reporfted in an acknowledgement or return is ‘negative’
cknowledgement or returnshall also include a d1agnostic parameter, the value of v
1§ descriptive of the reason for the negative result.

3
generated.
3
a

a) a visible string which value shall start with the diagnostic name identified i1
Reeommended Standard or in the service definition using this Recommended Stan

b). ‘additional diagnostic information whenever required by this Recommended Stan

3}2.1.6 For certain values of the diagnostic parameter it shall be complemented byj:

p’) or

2.14 If result reported in an‘acknowledgement is ‘negative’, no return shall be

the
vhich

) this
lard;

ard.

NOTES

1

Possible values of the diagnostic parameter are listed in the specification of each
operation.

2 The visible string diagnostic is for troubleshooting purpose in order to allow
implementers to add information to the diagnostic and to accommodate service-type
or implementation-specific information. The value of the string, apart from the
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diagnostic name, shall be chosen by the implementers or defined in the CSTS
specification.

3 The presence or absence of a visible string complementing the diagnostic value
is specified in annex F.

3.2.1.7 The diagnostic parameter value may be extended by derived operations,
procedures and services to support dedicated diagnostics.

3.2.118 Unless otherwise specified, all operation invocations, acknowledgementssyand
returps defined in this Recommended Standard can be extended.

NOT|E — The extension capability is not explicitly mentioned in the rest of the’document
and is to be considered implicit for all operations.

3.2.2f PARAMETER TYPES

The fypes of all parameters shall conform to the abstract syntax&pecified in annex F.

NOTES

—

1 Some parameter types in annex F are chosenssuch that an extension is possible. F
example, the diagnostic parameter cantbe extended so that a service can defire
its own diagnostics.

2 The syntax specified in annex F engures the possibility of extension by defining fields
that can be, whenever required,”defined externally to the proposed syntax (e.g.
operations extension).

-

3.2.3] PARAMETER CHECKING AND PDU VALIDATION

3.2.311 Validity checks-shall be performed on the values of parameters associated with gn
opergtion.

NOTE - Rules governing the validity of parameter values are included in the specificatign
of*individual operations. General reasons for regarding a parameter value 4s
invalid are specified in the following paragraphs.

3.2.3.2 A parameter value shall be treated as invalid if it is outside the range or not in the
set of values permitted by the operation using the given parameter.

NOTE - A conforming implementation is capable of supporting the full range or set of
values as specified in annex F and applicable to the service using this
Recommended Standard.
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3.2.3.3 A parameter value shall be treated as invalid if it is in conflict with the value of
another parameter in the same invocation.

NOTE - For example, the value of the Start-time parameter in the invocation of an
operation is invalid if it is later than the value of the Stop-time parameter.

3.2.3.4 If a parameter value is not valid, the operation shall not be performed and, for
confirmed operations, a report of the negative result shall be returned to the invoker.

312.3.5 While this Recommended Standard does not prescribe the sequence of checlls for
the parameters, the implementer shall document the implemented sequence.

3{2.3.6 A PDU shall be considered invalid if:
a) it contains an unrecognized operation type or a parameter of the. wrong type; or
b) it is otherwise not decodable; or

c¢) the procedure identifier is not one of the specified serviee procedures identifiers.

w

2.3.7 In the case of an invalid PDU, the service provider shall abort the association jising
PEER-ABORT with the corresponding diagnostieivalue (see 3.6.2.2.1).

o

NOTE - The invalid PDU case is not addressed-elsewhere in this Recommended Standard.

3124 AUTHENTICATION

NOTE - Requirements for security depend on the application and the system environment
(e.g., whether closed or public networks are used or if access is only |from
physically restricted areas). In many environments, security may be provid¢d by
the commupications service, transparently to the application. This
Recommended” Standard does not preclude the use of security features thgt are
provided“by the communications service or the local environment, nor dges it
assuniethe availability of such features.

w

24.1 The~service shall provide the following options with respect to the levgl of
ithentication of invocations and responses of operations:

oo

a). “all’: all invocations, acknowledgments, and returns, except the invocation of PEER-
ABORT_ shall be authenticated:

b) ‘bind’: only the BIND invocation and return shall be authenticated;

¢) ‘none’: neither invocations nor responses shall be authenticated.

3.2.4.2 Complex Management and Utilization Management shall agree on the level of
authentication to be required for a given service instance and shall configure service user and
service provider accordingly.
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3.24.3 Complex Management and Utilization Management shall agree on the algorithm
used to generate and check credentials parameters and shall make this algorithm known to
the service user and service provider together with associated parameters such as passwords
or keys as necessary for the selected algorithm.

NOTES

1 The specification of the algorithms themselves is outside the scope of this
Recommremded—Stardard—Howeverthe—SEEdnternet Protocotfor Framsfer-Servicgs
(ISP-1, reference [2]), which is the default underlying communication protocol for
CSTSes, specifies a particular algorithm for the generation of credentials.) Arly
implementation that uses ISP-1 will use the credentials algorithm specifiedtherein.

2 The initiator-identifier and responder-identifier parameters ¢f
the BIND operation identify the service user and service providerand therefore the
applicable authentication level and algorithm necessary to. generate and chedk
credentials.

3.2.4l4 For operations for which authentication is required by.the terms of the agreement
betwgen Complex Management and Utilization Management:

a) invocations shall include an Invoker-credentials parameter to permit the
performer to authenticate the invocation;

b) responses shall include a performer<Credentials parameter to permit the
invoker to authenticate the response.

3.2.45 For operations for which-authentication is not required, the ¥nvoker
credentials and performer-credentials parameters should be set to the valye
‘unuged’ to signify that the invoeation or response does not carry credentials.

3.2.415.1 An incoming invecation, return, or acknowledgment shall be ignored if the
credgntials parameter (cannot be authenticated when, by management arrangement,
credgntials are requiréd,;

3.2.415.2 If anvitivocation is ignored, the operation shall not be performed, and a report ¢f
the optcome shall not be returned to the invoker.

3.2.415.3 If a return is ignored, it shall be as if no report of the outcome of the operation has
been Y'P(‘Pi‘/Pd
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3.25 INVOKE IDENTIFIER

3.25.1 To support applications that may need to invoke several operations concurrently,
the parameter INnvoke-id is specified for all operations.

NOTES

1 The 1nvoke-1id parameter allows the invoker to correlate a particular response to

41 - 4 oot tacl i
UL 11IIvoulativll uiat Pl UlllPLUU IL.

2 Confirmed operations may be blocking or non-blocking. The choice is to be spe¢ified
in the procedure definition. Unconfirmed operations are always non-blocking.

3l2.5.2 The value of the Invoke-id parameter shall be an invoker-supplied arbjtrary
integer value that shall be returned, unchanged, by the performer.

312.5.3 In case the value of the invoke-id parameter is the same as the invoke-fd of
hother operation that is still being performed within the/context of the same sdrvice
instance, the service provider shall issue a PEER-ABORT,

o

32.5.4 To ensure that the service behaves in a predictable manner, the effects of opergtions
hall be as though the operations were performed in ¢he order in which they were invoked.

wn

312.6 BLOCKING AND NON-BLOCKING OPERATIONS

3l2.6.1 Invocation of an operation/for the same procedure instance when a blogking
operation response is outstanding-constitutes a protocol error and shall lead to the sqrvice
provider issuing a PEER-ABORT.
3
S
a

2.6.2 After invoking a‘non-blocking operation, invocation of another operation fqr the
hme procedure instance-without waiting for the response from the first invocatipn is
lowed.

312.6.3 After.invoking a blocking operation, the initiator may invoke a PEER-ABORT if
the responserisnot received in good time (see 3.2.1.1).

312.6.4~Compliance with this Recommended Standard does not require the perfornier to
process invocations concurrently; however, the performer must accept invocations frpm a

nbn=blocking invoker and buffer and serialize them hy local means not visible PYfPT‘ﬂﬂ”-‘] .
o

3.2.7 TIME

The time reference for all parameters containing a time value shall be based on Coordinated
Universal Time (UTC).

NOTE - The type of all time parameters is specified in annex F.
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3.3 STANDARD OPERATION HEADER
3.3.1 BEHAVIOR

3.3.1.1 All operation invocations, except the PEER-ABORT invocation, shall be defined
with a common header containing the parameters specified in 3.3.2.

3.3.1.2 All operation responses shall be defined with a common header containing the
o]

aran atare anacifiad 100 2 2
p OO PO COTH>55=

3.3.113 A confirmed operation may be defined with a return only or with” gqn
acknpwledgement and a return.

NOT[E — While the acknowledgement and return PDUs may use the same syntax, the
invoker of the operation can differentiate the acknowledgement, and return PDUs
by reading the tag at the beginning of the PDU (see annex F).

3.3.2] INVOCATION, ACKNOWLEDGEMENT AND RETURN PARAMETERS
3.3.211 General

Tabl¢ 3-1 identifies the parameters that appear in.the invocation, acknowledgement, arnd
returp of the Standard Confirmed Operation Header: Table 3-2 identifies the parameters that
appegr in the invocation of the Standard Uncenfirmed Operation Header. The following
subsgctions specify each of these parameters.

Table 3-1: Standard Caonfirmed Operation Header Parameters

Parameters Invocation | Acknowledgement | Return
injoker-credentials M
penformer-credentials M M
invoke-id M M M
prdcedure-instance-identifier M
regult M M
diggnostic C C

Table 3-2: Standard Unconfirmed Operation Header Parameters

Parameter Invocation
invoker-credentials M
invoke-id M
procedure-instance-identifier M
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.3.2.2 i1nvoker-credentials

The 1nvoker-credentials parameter shall provide information that enables the
performer to authenticate the invocation (see 3.2.4). If authentication is not required, the

3

nvoker-credentials parameter shall be set to ‘unused’.

3.2.3 performer-credentials

T

3
b

3

3

N

- D

w

invoker to authenticate the response from the performance of the invoked operation

integer value (see 3.2.5).

he performer-credentials parameter shall provide information that enable

2.4). If authentication is not required, the performer-credentials pasameter
e set to ‘unused’.

3.2.4 invoke-id

3.24.1 The value of the Invoke-1id parameter shall bé.an invoker-supplied arb

OTE - The presence of the invoke-1id in the standard unconfirmed operation h
is required to maintain commonality with’the confirmed operation.

3.2.4.2 The performer shall insert unchanged the invoker-supplied value of the 1nv¢
d parameter in each corresponding operation response.

3.25 procedure-instance-=identifier

3.25.1 The procedure=s¥nstance-identifier shall consist of:
a) the procedure-type (e.g., Buffered Data Delivery);
b) the procedurerole:

1) thelrole of the Association Control procedure is always association contr
there is only one instance of the Association Control procedure, the proc
role parameter is set to the ‘associationControl’ value;

5 the

(see
shall

trary

cader

ke -

l; as
edure

2) the role of any other procedure is either prime procedure instance or seconary

3

C

B .
proceduremstance;

c) there is only a single instance of any prime procedure; consequently, the procedure

instance number parameter in this case is set to the ‘primeProcedure’ value;

d) for secondary procedures, the procedure instance number parameter is present.

.3.25.2 The procedure-type shall uniquely identify the type of the procedure.
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3.3.2.5.3 The value of the procedure-instance-identifier shall be the same for
all operations used in the context of that procedure instance.

3.3.2.5.4 The procedure instance number in the procedure-instance-identifier
of secondary procedures shall be set to an incrementing number starting with 1. The value of
procedure-instance-identifier shall represent the count of the instances of the
given secondary procedure type within one service instance.

NOTJE = If there is more than one instance of the prime procedure type, only one instande
is considered the prime procedure, the other instances are considered secofidaiy
procedures.

EXAMPLE - A service has three instances of the procedure type ‘x’ and three.instances ¢f
the procedure type ‘y’. One of the three procedure instances of|‘x’ is prime:

a) prime procedure ‘X’ instance number: not applicable;
b) secondary procedure ‘x’ instance numbers: 1 and 2;

¢) secondary procedure ‘y’ instance numbers:<D,'2, and 3.

3.3.216 result

3.3.2[6.1 Definition

3.3.216.1.1 The result parameter of an-operation acknowledgment shall specify the
resulf of the related invocation and shall coritain one of the following values:

a) ‘positive’—the invocation hasbeen accepted by the performer;

b) ‘negative’—the invocation has not been accepted by the performer.

3.3.26.1.2 The result _parameter of an operation return shall specify the result of gn
invogation and shall centdin one of the following values:

a) ‘positive’<Athe operation has been performed by the performer;

b) ‘negative’—the operation has not been performed by the performer.

3.3.2162 ‘pncifi\/n’

All procedures shall have the possibility to extend positive responses with additional
parameters, the names, types, and values of which shall depend on the procedure using that
operation.
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3.3.2.6.3  ‘negative’

If resultis ‘negative’, a d1agnostic parameter shall be present in the response.

3.3.2.7 diagnostic

3.3.2.7.1 If present (see 3.3.2.6.3), the diagnostic parameter value shall be one of the

fr\]]/\vvr;v\r\--
TTOVVITTS

a) ‘invalid parameter value’—the value of one of the parameters provided-is-nvalid
(i.e., is not within the specified range); the diagnostic shall be complemgnted
with the name of the invalid parameter (see 3.2.3.2);

b) ‘conflicting values’—the value of one of the parameters is in conflict with the palue
of another parameter in the invocation (see 3.2.3.3);

c) ‘unsupported option’—one or more of the options required by the invocation 1s not
supported;

d) ‘other reason’—the reason for rejection of the operation will have to be found by
other means.

w

3.2.7.2 All procedures shall have the possibility to extend ‘negative’ with addifional
prameters, the names, types, and values of which shall depend on the procedure using that
peration; in particular, additional values of the diagnostic parameter may be defined.

[elise]

w

4 BIND (CONFIRMED)

34.1 BEHAVIOR

w

4.1.1 The service user-shall invoke the BIND operation to establish an association with a
prvice provider.

[72]

4.1.2 The sérvice provider shall return a report of the outcome of the performance ¢f the
IND operation to the service user, unless the BIND invocation is ignored because of irjvalid
redentialS (see 3.2.4).

C mw

342 INVOCATION AND RETURN PARAMETERS

3.4.2.1 General

The parameters of the BIND operation shall be present in the invocation and return as
specified in table 3-3.
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Table 3-3: BIND Operation Parameters

Parameters Invocation Return
Standard Operation Header (confirmed) M M
initiator-identifier M
responder-identifier M

responder-port-identifier
service-type

Version-number
service-instance-identifier

I L

3.4.22 Operation Parameters Definitions
3.4.212.1 Standard Confirmed Operation Header

This joperation shall use the Standard Confirmed Operation Header (s¢e 3.3).

3.4.2(2.2 initiator-identifier

3.4.212.21 The initiator-identifier parameter shall identify the authority dn
whosge behalf the application entity is initiating an assoeciation.

3.4.212.2.2 The initiator-identifier parameter shall be a service management
parampeter.
3.4.22.3 responder-identifier

3.4.212.3.1 The responder=identifier parameter shall identify the authority gn
whode behalf the responding application is acting.

3.4.212.3.2 The responder-identifier parameter shall be a service management
paraipeter.

3.4.212.4 «responder-port-identifier

3 421241 The resnonder—-nort-—identifier parameter shall spnecifi. _the no
= L ~ - - P b e S b

identifier of the responding application entity with which the initiator seeks to establish an
association.

NOTE - The responder-port-identifier parameter also permits the use of
particular kinds of gateways where because of different communications
technologies at the peer entities establishing a direct end-to-end communications
channel is not possible or where such direct end-to-end channel is not desired for
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security reasons. The responder-port-identifier parameter is used by
such gateways to complete the association with the responding application entity,
but it is not intended to be used by the responding application entity itself.
Beyond this statement, the behavior of such gateways is outside the scope of this

Recommended Standard.

3.4.2.2.4.2 The responding application entity shall ignore the value of the responder-
port-identifier parameter for purposes of determining the validity of the invocation.

3

N

1

42243 The responder-port-identifier parameter shall be a)sq
njanagement parameter.

OTES

The value of the responder-port-identifier parameter is a logical

rvice

name

that can be translated into the technology-specific addressing-information requited to

establish a connection with the responder using the agreed-upon communicy
service. The CSTS application entity on the servicg<user side needs to know
parameter so that it is properly populated for use by the port-designation mechg
of the underlying communications service. ©n the service provider side
application entity completely ignores this paramieter. However, it needs to be ki
on the provider side for the configuration of'the underlying communications sery

Complex Management and Utilization Management must have previously agreed d
responder-port-identifierand its translation that is applicable to a part
instance of service. The parameter value can conveniently be used beyond the

tions
r this
nism
the
hown
ice.

n the
cular
port-

designation mechanism as-<a-pointer to a set of configuration parameters of the

underlying communications.service such as the size of transmit and receive buffers.

The respondersport-identifier parameter is included in the F
invocation select\the communications port on the responder side or to suppg
possible use-by’ particular kinds of gateways. The responding application {
ignores itsryalue.

In casedthe association between user and provider is established via a gateway an
valug' of the responder-port-identifier parameter is incorrectly se

BIND
rt its
entity

d the
, the

gateway will not be able to relay the BIND invocation to the target respomding

application entity. Likewise, if because of an incorrectly set responder-pc

Drt-

identifier parameter the target npp]iquinn Pnfi‘ry is not listening on the ¢
(=

rrect

communications port for an incoming BIND invocation, The BIND invocation will
not be noticed and the application entity will not issue a BIND return. The lack of a

return for the BIND operation will trigger the ‘return timeout’ event on the user

side.

As specified in 3.6.2.2, the user will abort the association by invoking the PEER-

ABORT operation with the diagnostic parameter set to ‘return timeout’.
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3.4.2.25 service-type
The service-type parameter shall uniquely identify the type of service that will be

provided if the BIND operation succeeds.

3.4.2.2.6 version-number

ification that is to govern this association if the BIND operation succeeds.

3.4.212.7 service-instance-identifier

3.4.212.7.1 The service-instance-identifier parameter shall.uniquely identify
this service instance within the scope of the service-providing Complex!

3.4.212.7.2 The service-instance-identifier shall/consist of the followirlg
sequence:

a) an identifier of the spacecraft being supported by the given CSTS instance;
b) an identifier of the facility where the CSTS provider is located;
c) an identifier of the CSTS type;

d) the service instance number.

3.4.212.7.3 The ordering of the .elements constituting the Service-instance
1dentifier shall be significant. The order shall be: spacecraft identifier first, followed Hy
the facility identifier, followed«by the transfer service type and ending with the servige
instahce number.

3.4.22.7.4 The elements-of the service-instance-identifier being identifief
(spagecraft, facility, €STS type) shall be defined as Object Identifiers while the servide
instance number shall be a positive integer.

7]

3.4.2[2.7.5 <The spacecraft supported by the given CSTS instance shall be specified by means
of th¢ spacecraft Object Identifier assigned in the CCSDS Spacecraft Registry (see H2.5).

3.4.2127.6—The “facility’ where the CSTS provideris located shall be specified by means-of

Ty

an Object Identifier assigned in the CCSDS Service Site and Aperture Registry (see H2.5).

3.4.2.2.7.7 The CSTS type shall be identified by means of the Object Identifier assigned to
the service type as specified in D5.

3.4.2.2.7.8 The service-instance-identifier parameter shall be a service
management parameter.
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NOTES

1

Bl

w

®

w

w

For all Object Identifiers being elements of the service-instance-
identifier parameter, SANA maintains registries where these Object Identifiers
can be looked up.

For the convenience of human users, these registries may specify names in the form
of strlngs assocmted Wlth the various Ob_]ect Identlﬁers However, these strlngs are

imvocation PDU and its parameters.

o illustrate the elements of the service-instance-identifier pararnet

he type Bindlnvocation, as defined in F4.5, shall define the syntax of the F

4.2.2.9 BIND Return-Syntax

he type BindReturn, as defined in F4.5, shall define the syntax of the BIND return
nd its parameters.

4.2.3 dihagnostic Parameter Extension Value Definitions

4,2:311 If a negative BIND return is sent, one of the diagnostics specified in 3.3.2

o

gl only
T

HXAMPLE:

— Spacecraft Name: ‘XenoSat’

— Facility Identifier: ‘DSNDSSS’

— CSTS type: ‘MD CSTS’

— Service Instance Number: 1
314.2.2.7.9 The service instance number shall be identical to the Functional Respurce
Ipstance Number of the Functional Resource Name assigned'to the service instance.
NOTE — The concatenation of the CSTS type ahd the service instance numbef are

semantically equivalent to the Functional’Resource Name of the service instance.

314.2.2.8 BIND Invocation Syntax

BIND

PDU

.7 or

e-of the following diagnostics shall be used:

a) ‘access denied’—the value of the Iinitiator-identifier parameter is not
recognized by the service provider (the value does not identify an authorized service

user of any service instance known to the service provider);

b) ‘service type not supported’—the value of the service-type parameter of the
BIND invocation does not identify a service type supported by the service provider;
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c) ‘version not supported’—the service type version is not supported;

d) ‘no such service instance’—the requested service instance is unknown to the service
provider;

e) ‘already bound’—the service instance is already bound via a different association;

f) ‘service instance not accessible to this initiator’—the service user identified by the
initiator-identifier parameter of the BIND invocation does not match the
authorized 1itiator for the service nstance 1dentitied by the Service-1nstance
identifier parameter;

g) ‘inconsistent service type’—the value of the service-type paramgéter of the
BIND invocation is not a valid one, or the value of the service-type’paramet¢r
does not match the service type of the service instance identified by the service
instance-identifier parameter;

h) ‘out of service’—production-status is ‘halted’ (see anhex B).
3.4.213.2 The type AssocBindDiagnosticEXt (see F4;5) shall define the syntax ¢f
the ektended diagnostics listed in this section.
3.5 |UNBIND (CONFIRMED)

3.5.1] BEHAVIOR

3.5.111 The service user shall invoke the UNBIND operation to release an establishdd
assodiation with a service provider.

3.5.1]12 In case the service provider cannot accept the UNBIND invocation (i.e., ‘duplicate
invoke-id’), it shall abort the assaciation by invoking PEER-ABORT.

3.5.113 Otherwise, therservice provider shall return a positive report of the outcome of the
perfgrmance of the UNBIND operation to the service user.

3.5.2] INVOCATION AND RETURN PARAMETERS

3.5.211 AGeneral

The parameters of the UNBIND operation shall be present in the invocation and return as
specified in table 3-4.

Table 3-4: UNBIND Operation Parameters

Parameters Invocation Return
Standard Operation Header (confirmed) M M
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5.2.2  Operation Parameters Definitions

5.2.2.1 Standard Confirmed Operation Header

This operation shall use the Standard Confirmed Operation Header (see 3.3) without extension.

3

.5.2.2.2 UNBIND Invocation Syntax

—

—

g

w

w

w

w

o

w

O W

he type UnbindInvocation, as defined in F4.5, shall specify the syntax(Ce
INBIND invocation PDU and its parameters.

5.2.2.3 UNBIND Return Syntax

he type UnbindReturn, as defined in F4.5, shall specify the syntax of the UNF
pturn PDU and its parameters.

6 PEER-ABORT (UNCONFIRMED)

6.1 BEHAVIOR

6.1.1 The service user or service provider shall invoke the PEER-ABORT operati
rminate unconditionally an association betw@en a service user and a service provider.

6.1.2 The PEER-ABORT operation shall not be extended.

6.1.3 On reception of a PEERFABORT the service user or the service provider shall
1 queued data.

6.2 INVOCATION.PARAMETERS

6.2.1 The parameters of the PEER-ABORT operation shall be present in the invoq
5 specified intable 3-5.

Table 3-5: PEER-ABORT Operation Parameters

[ the

BIND

on to

flush

ation

Parameters lnvocation

diagnostic M
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3.6.2.2 Operation Parameters Definitions
3.6.2.2.1 diagnostic

3.6.2.2.1.1 The diagnostic parameter shall specify why the PEER-ABORT is being
invoked.

3.6.2.2.1.2 The value of the diagnostic parameter shall be one of the following:

a) ‘access denied’—a service provider with an identity as presented in. (th
responder-identifier parameter of the BIND return is not known(to”the
service user;

(¢]

b) ‘unexpected responder ID’—the value of the responder-identifier paramet¢r
in the BIND return does not match the identity of the authorized service provider for
this service instance as specified by service management;

c) ‘operational requirement’—the local system had to terminate the association {o
accommodate some other operational need;

d) ‘protocol error’—the local application detected an error in the sequencing of servige
operations;

e) ‘communications failure’—the communications service on the other side of |a
gateway was disrupted;

NOTE - The ‘communications failure’ diagnostic is included in the PEER
ABORT invocation tol-support its possible use by particular kinds ¢f
gateways. It is used: by such gateways to report on a communications
failure with the peet application entity. It is not intended to be used by the
peer application entity itself. Beyond this statement, the behavior of sudh
gateways is-outside the scope of this Recommended Standard.

f] ‘encoding error’~the local application detected an error in the encoding of one ¢r
more operation-parameters or did not recognize the operation or the data is badly
formatted (&.g!, one of the service instance identifier fields is missing);

g) ‘responsg timeout’—the local application detected that the acknowledgement from|a
three=phase operation or the return from a two-phase operation was not receivdd
within a specified time limit;

h)~end of service instance provision period —the service provider detected that the
service instance provision period has ended and the service user has not invoked the
UNBIND operation;

i) ‘unsolicited invoke-id’—the local application received a response with an 1nvoke-
id that does not match the Invoke-id of any of the operations for which a
response is pending;
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‘duplicate invoke ID’—the value of the invoke-1id parameter is the same as the
invoke-id value of another operation still being performed,;

k) ‘invalid procedure instance identifier’'—the procedure-instance-

identifier of the received operation contains an unknown procedure type or the
procedure role does not match the expected one or the procedure-instance-

identifier contains an unknown procedure instance;

D—unrecoanized—operabion—or—paramelervpe—the operabion—type—olthe reepived
J [= | J r J
operation does not match any of the defined types or one of the parameter types|does
not match any of the defined types;
m) ‘other reason’—the local application detected an unspecified erfor during the
processing of one or more operations.
316.2.2.1.3 A procedure or a service shall have the capability’ to specify fyrther
diagnostic values within the constraints specified in F4.5.
316.2.2.2 PEER-ABORT Invocation Syntax
The type PeerAbortlnvocation, as defined in“F4.5, shall specify the syntax df the
PEER-ABORT invocation PDU and its parameters:.
37 START (CONFIRMED)
37.1 BEHAVIOR
317.1.1 The service user shall.invoke the START operation to request that the sdrvice
provider begin the activities-associated with the procedure using the operation.
317.1.2 The activity(te-be started shall be defined by the procedure using the START
operation.
317.1.3 Thesetvice provider shall return a report of the outcome of the performance ¢f the
SITART operation to the service user.
3} 7.14~After a successful START, the service provider shall:
a) transition the procedure to the state ‘active’;

b) perform the activities associated with the procedure using the operation.

3.7.1.5 After an unsuccessful START, the service provider shall remain in procedure state
‘inactive’.
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3.7.2 INVOCATION AND RETURN PARAMETERS
3.7.2.1 General

The parameters of the START operation shall be present in the invocation and return as
specified in table 3-6.

Table 3-6: START Operation Parameters

Parameters Invocation Return
Standard Operation Header M M
(confirmed)

3.7.212 Operation Parameters Definitions
3.7.212.1 Standard Confirmed Operation Header

This pperation shall use the Standard Confirmed Operation Headér (see 3.3).

3.7.212.2 START Invocation Syntax
The type Startinvocation, as defined in F4.4y shall specify the syntax of the STARIT
invog¢ation PDU and its parameters.
3.7.212.3 START Return Syntax
The type StartReturn, as defined in F4.4, shall specify the syntax of the START retun
PDUjand its parameters.

3.7.213 diagnosticParameter Extension Value Definitions

3.7.213.1 If a negative START return is sent, one of the diagnostics specified in 3.3.2.7, ¢r
one qf the following diagnostics shall be used:

a) ‘unable to comply’—the service provider is unable to activate the procedure at thjs
time because of a fault affecting the service;

b) ‘out of service’—the service provider has been taken out of service for an indefinite
period by management action; i.e., production-status is ‘halted’.

3.7.2.3.2 The type StartDiagnosticExt, as specified in F4.4, shall define the syntax
of the extended diagnostics listed in this section.
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3.8 STOP (CONFIRMED)

3.8.1 BEHAVIOR

3.8.1.1 The service user shall invoke the STOP operation to request that the service
provider stop the activities associated with the procedure using the operation.

3.8.1.2 The activity to be stopped shall be defined by the procedure using the STOP

aratfion
TTatrorts

0

N

3

3

w

©

]

OTE - Within the constraints of the service instance provision period, the seryicg
may re-enable the activity by again invoking the START operation;

8.1.3 The service provider shall provide a report of the outcome of-the performan|

the STOP operation to the service user.

8.1.4 After a successful STOP, the service provider shall:
a) stop performing its activities;

b) transition the procedure to the state ‘inactive’.

8.1.5 After an unsuccessful STOP, the service pfovider shall:
a) continue performing its activities;

b) remain in procedure state ‘active’,

8.2 INVOCATION, RETURN;'AND PARAMETERS
8.2.1 General

he parameters of the \STOP operation shall be present in the invocation and retu
pecified in table 3-7-

Table 3-7: STOP Operation Parameters

Parameters Invocation Return

user

ce of

m as

Standard Operation Header M M

L £ PAAY
\bUI LI IIICU)
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3.8.2.2 Operation Parameters Definitions
3.8.2.2.1 Standard Confirmed Operation Header

This operation shall use the Standard Confirmed Operation Header (see 3.3) without extension.

3.8.2.2.2 STOP Invocation Syntax

The type Stoplnvocation, as defined in F4.4, shall specify the syntax of the STOP
invogation PDU and its parameters.
3.8.2[2.3 STOP Return Syntax
The fype StopReturn, as defined in F4.4, shall specify the syntax of the STOP return PDU
and ifs parameters.

3.9 | TRANSFER-DATA (UNCONFIRMED)
3.9.1] BEHAVIOR

The gervice provider shall invoke the TRANSFER-DATA operation to deliver data units o
the s¢rvice user.

3.9.21 INVOCATION AND PARAMETERS
3.9.211 General

The parameters of the TRANSFER-DATA operation shall be present in the invocation g3s

speciffied in table 3-8.

Table 3-8: TRANSFER-DATA Operation Parameters

Parameters Invocation
Standard Operation Header (unconfirmed) M
generation-time M
seguence-counter M
data M
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.9.2.2  Operation Parameters Definitions

.9.2.2.1 Standard Confirmed Operation Header

This operation shall use the Standard Unconfirmed Operation Header (see 3.3) without
extension.

2

0q

3

3

ft

3

0

N

=W

w

w

the sequence-counter parameter shall be’'incremented with each data unit after thq

9222 gpnprafinn—fimp

he generation-time parameter shall contain the UTC time at which the data,uni
enerated.

service defining the data to be transferred.

9.2.2.3 sequence-counter

9.2.2.3.1 For each instance of a procedure that uses the ' TRANSFER-DATA oper
r transmission to 0 after acceptance of the START gperation for that procedure instang
9.2.2.3.2 For each instance of a proceduresthat uses the TRANSFER-DATA oper.

he that the service provider transmits to the service user using that procedure instance.

OTE - The purpose of the sequence-counter is to give the service user a mechg
for checking the continuity of the data transmitted by the service provider.

9.2.2.3.3 When the maximum value of the counter is reached the Ssequence-cour
arameter shall be reset.to-0.

9.224 data
9.2.2.4.17)The value of the data parameter is the data unit generated.

9.2:214.2 The data parameter shall be either of the type octet string or the type sh

[ was

OTE — The meaning of data generation can be understood only in‘the context df the

htion,

the service provider shall set the sequence-counter parameter of the first data unit due

e.
htion,
first

Inism

ter

11l be

2]

peeified as an extension

3

9.2.2.4.3 A procedure using this operation shall:

a) refine (i.e., specify) the format and the semantics of the octet string in the data

parameter; or

b) extend the operation by defining the structure and the semantics of the extension
in the data parameter.
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3.9.2.25 TRANSFER-DATA Invocation Syntax
The type TransferDatalnvocation, as defined in F4.4, shall specify the syntax of the
TRANSFER-DATA invocation PDU and its parameters.

3.10 PROCESS-DATA (UNCONFIRMED / CONFIRMED)

3.10.1_BEHAVIOR

The sgervice user shall invoke the PROCESS-DATA operation to transfer data to the Servige
provider for further processing.

3.10.g INVOCATION, RETURN, AND PARAMETERS
3.10.p.1 General

The parameters of the PROCESS-DATA operation shall be ptésent in the invocation gs
specified in table 3-9, where a procedure using this operation shall specify if the unconfirmgd
variapt or the confirmed variant is applied.

Table 3-9: PROCESS-DATA Qperation Parameters

Return
Parameters Invocation (optional)
Standard Operation Header (unconfirmed or M M
confirmed)
data-unit-id M
data M

3.10.2.2 Operation Parameters Definitions
3.10.p.2.1 Standard Unconfirmed Operation Header

If thd proceédure using this operation opts for the unconfirmed variant of the PROCESS-DATA
opergtion, the operation shall use the Standard Unconfirmed Operation Header (see 3.3).

3.10.2.2.2 Standard Confirmed Operation Header

If the procedure using this operation opts for the confirmed variant of the PROCESS-DATA
operation, the operation shall use the Standard Confirmed Operation Header (see 3.3).
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.10.2.2.3 data-unit-id

The data-unit-id parameter value, defined to be of the type unsigned integer, can be
freely chosen by the service user. The service provider shall copy this parameter into the
respective notifications reporting on the outcome of the processing of the data unit.

NOTE - Notifications can only be unambiguously associated with a specific data unit if
the service user ensures that the data-unit-id parameter values of all data

S W

w2

]

w

w

=

3

T

Units already sent to the service provider, but of which processing did 1q
complete or abort, are unique. One simple way for achieving uniquen€ss-a
data-unit-id values is using a counter that is incremented by ong’ for
data unit sent to the service provider.

10.2.2.4 data

10.2.2.4.1 The data parameter shall contain the data to be transferred from the s@
ser to the service provider and subsequently processed by théservice provider.

10.2.2.4.2 The data parameter shall be either of the.type octet string or the type sh
becified as an extension.

10.2.2.4.3 A procedure using this operation shall:

a) refine (i.e., specify) the format and\the semantics of the octet string in the ¢
parameter; or

b) extend the operation by defining the structure and the semantics of the extension|
in the data parameter.

10.2.2.5 PROCESS-DATA Invocation Syntax

he type ProcessDatalnvocation, as defined in F4.4, shall specify the syntax ¢
RANSFER-DATA invocation PDU and its parameters.

10.2.2:6~PROCESS-DATA Return Syntax

t yet
f the
each

rvice

11l be

jata

field

f the

heotype ProcessDataReturn, as defined in F4.4, shall specify the syntax of the

TRANSFER-DATA return PDU and its parameters. It only applies if the procedure using the

P

ROCESS-DATA operation has opted for the confirmed variant of this operation.
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3.11 NOTIFY (UNCONFIRMED)
3.11.1 BEHAVIOR

The service provider shall invoke the NOTIFY operation to notify the service user of the
occurrence of an event of interest to the service user.

NOTE - Notification of events may be of value to the service user in understanding

spectfiesernadeceproviderbehavior—cueh-ac g 1atormntiogy 100 dota dolivory
SPpeetHic-Service-proviaeioenavioSuenaSahHterrapHoiih-aata-aevery-

3.11.p INVOCATION AND PARAMETERS
3.11.p.1 General

The parameters of the NOTIFY operation shall be present in the invogation as specified {n
table|3-10.

Table 3-10: NOTIFY Operation Parameters

Parameters Invocation

Standard Operation Header (unconfirmed)
event-time

event-name
event-value

IR

3.11.2.2 Operation Parameters Definitions
3.11.p.2.1 Standard Confirmed Operation Header

This [operation shall use(the Standard Unconfirmed Operation Header (see 3.3) withoyt
exter]sion.

3.11.p.2.2 event-time

The ¢vent=time parameter shall contain the UTC time at which the event occurred.

3.11.2.2.3 event-name

3.11.2.2.3.1 The event-name is in the form of an Event Name as defined in E5; it consists
of the Event Identifier defined for the event being notified and either the Functional Resource
Name of the Functional Resource Instance triggering the event or the procedure instance
identifier of the procedure that issues the notification.
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3.11.2.2.3.2 For service production related events, this operation shall define the following
published events:

a) ‘production status change’ (event-name)—the status of service production has

changed (see annex B). The associated event-value shall report the
svcProductionStatus given since the ‘production status change’ event triggered.

b) ‘production configuration change’ (event-name)—at least one parameter

controlling the r‘nnﬁgnrqﬁnn of service prndnr‘ﬁnn has been chanced. 1
[~ (=)

nless

otherwise specified by the procedure using the operation, the associated €v¢
value shall be set to ‘empty’.

NOTE - Each CSTS specification defines how the Functional Resouirce Inst
directly associated with the service production of i) instance of
CSTS type are determined and which set of~pafameters of
Functional Resource Instances form the proddetion configuratior
therefore also the production configuration change event.

3}11.2.2.3.3 The Published Identifiers for the Event Namegs)of the above listed event
specified in F4.17 as svcProductionStatusChange,
gvcProductionConfigurationChange, respéctively.

11.2.2.3.4 The events defined in 3.11.2.2.3.2%shall be transferred with the Funct
esource Name of the Functional Resource Instance triggering the events, i.e., the Funct

11.2.2.3.5 Procedures may require that the occurrence of events related to the procedy
ptified; such procedure shall specify the Published Identifier for each of these events a

3

R

R

production configuration changed.

3

n|

ap the event-value associated with the given event.

11.2.2.3.6 Events of‘the kind addressed in 3.11.2.2.3.5 shall be transferred witl
Focedure instance idéntifier of the procedure triggering the events.

arent procedure shall notify the event by using the Published Identifier defined fo

3

p

3111.2.2.3.7 Aderived procedure that inherits one or more procedure related events fi
p

eyent by-the parent procedure.

bNt-

hinces
that
those
and

S are
and

ional
ional

esource Instance representing the CSTS  instance of which the production statys or

re be
well

n the

om a
- this

311 29 A oot o0 o
LL.L...5 TVOTTeE™Tvarnuc

3.11.2.2.4.1 The event-value allows the notification to optionally carry additional

information in the form of the type SequenceOfQual i fiedValues as defined in
or in the form of an extension.

F4.3
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3.11.2.2.4.2 In case a derived procedure inherits one or more procedure related events, the
derived procedure shall specify for each of these events the associated event-value
parameter regardless of the event-value specification given in the parent procedure.

3.11.2.2.4.3 The event-value of the ‘production status change’ event shall report the
svcProductionStatus value of the service instance that notifies the ‘production status
change’ event. The first part of the path specifying the type to be used is ‘Notifylnvocation’:
‘eventValue’: ‘EventValue’: ‘qualifiedValues’: ‘SequenceOfQualifiedValues’: ‘SEQUENCE
OF iualiﬁedValues’ where this sequence has the length 1. The second part of the path |s

‘QualifiedValues’: ‘valid’: ‘TypeAndValueComplexQualified’: ‘typeAnd Valuef:

3

enumerated’: ‘SEQUENCE OF INTEGER where this sequence has the length‘ IL.” Thjs
enunjerated type may have one of the values defined in table B-1.
3.11.2.2.5 NOTIFY Invocation Syntax
The fype NotifylInvocation, as defined in F4.4, shall specify the'syntax of the NOTIF}Y
invogation PDU and its parameters.
3.12| GET (CONFIRMED)
3.121 BEHAVIOR

3.12[L.1 The service user shall invoke the GET operation to retrieve the values of specific
parameters.

3.12[1.2 The service user shall have the capability to retrieve individual parameters or a s¢t
of parameters represented by a list of Parameter Labels (see annex E).

NOTE — The list of Parameter Labels to be retrieved may be a list explicitly named in th
invocation or a-default list to be specified by the procedures or services using th
operation.

v O

3.12[1.3 The GEF invocation is valid if it meets any one of the following conditions:

if the 4 ist-of-parameters parameter is ‘empty’, signifying the selection of the
default list of Parameter Labels and if such default list has been established;

[

b) “if the I ist-of-parameters parameter contains one parameter list name for a lipt
of Parameter Labels that is contained in the set of label lists that has been established
for the service for use by the GET operation;

¢) if the list-of-parameters parameter contains one Functional Resource Type
that is associated with the service instance that executes the procedure that contains
the GET operation;
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d)

if the list-of-parameters parameter contains one name of a Functional
Resource Instance that is associated with the service instance that executes the
procedure containing the GET operation,;

if the list-of-parameters parameter contains one procedure type that is
associated with the service instance that executes the procedure containing the GET
operation;

if the 11st-of-parameters parameter contains one procedure instance identifier

T 9 W

g)

h)

King

a)

arameters:

of a procedure that is associated with the service instance that executes the progedure
containing the GET operation;

if (1) the list-of-parameters parameter contains one or meré Functional
Resource Parameter Names or Functional Resource Parameter Labels and (2) ¢very
one of these names or labels is the name or label of a parameter of a Funcfional
Resource that is associated with the service instance that executes the procedur¢ that
contains the GET operation;

if (1) the list-of-parameters parameter contains one or more procgdure
configuration Parameter Labels or Parameter Names_.and (2) every one of these labgls or
name is the label or name of a configuration paratieter of a procedure that is assogiated
with the service instance that executes the procedure that contains the GET operatipn.

12.1.4 If the GET invocation is valid, thelservice provider shall return the quallified
pnrameters (Parameter Name, the value, the type, and the qualifier of the parameter—see {C2.1)

the qualified-parameters, parameter. More specifically, if listtof-

is left empty, then:

1) for each Functional*Resource Parameter Label represented by the default lisf (see
annex E), theservice provider shall return the qualified parameter (see C2.1) for
that label forythe Functional Resource Instances of the given type that are difectly
associatedowith the service instance that executes the procedure containing the
GET.eperation;

2) for-each procedure configuration Parameter Label in the default list, the sdrvice
provider shall return the qualified parameter for that label for every configured
instance of the procedure that is associated with the service instance that executes
the procedure containing the GET operation;

b)

contains the name of a list of Parameter Labels, then:

1) for each Functional Resource Parameter Label in the named list (see E), the
service provider shall return the qualified parameter for that label for each
Functional Resource Instance of the given type that is directly associated with the
service instance that executes the procedure containing the GET operation;

CCSDS 921.1-B-1 Page 3-27 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

2) for each procedure configuration Parameter Label in the named list, the service
provider shall return the qualified parameter for that label for every configured
instance of the procedure that is associated with the service instance that executes
the procedure containing the GET operation,;

¢) contains one Functional Resource Type, then the service provider shall return the
qualified parameters for all parameters of all Functional Resource Instances of the
given type that are directly associated with the service instance invoking the GET

PR SO
OpCratioft,

d) contains one Functional Resource Name, then the service provider shall return/the
qualified parameters for all parameters of the named Functional Resource Instance;

e) contains one procedure type, then the service provider shall return 'the qualifigd
parameter for all parameters of every configured instance of that pro¢edure type that
is directly associated with the service instance invoking the GET operation;

f] contains one procedure instance identifier, then the service provider shall return the
qualified parameters for all configuration parameters for that procedure instance;

g) contains any Functional Resource Parameter Labels, then for each Functiongl
Resource Parameter Label the service provider shall return the qualified paramet¢r
for that label for each of the Functional Resource Instances of the given type that |s
directly associated with the service instance ‘that executes the procedure containirlg
the GET operation;

h) contains any labels for procedure configuration parameters, then for each procedute
configuration Parameter Label ‘the service provider shall return the qualifidd
parameter for every configured-instance of the procedure that is associated with the
service instance that executes the procedure containing the GET operation;

1] contains one or more Parameter Names, then the service provider shall return the
qualified parameter foreach of the listed parameters.

3.12[L.5 If the GET inwvocation is invalid, the service provider shall issue a negative retufn
using one of the diaghostics specified in 3.12.2.4.

3.12.01.6 Procedures using this operation shall define

a) therames of the lists of Parameter Labels;

b tha Daramatar T ohaolc cnntainad 10 tho nomaod licta.
e araeter-aoerScontatReaH e Rameai5ts;

c) which of the named lists shall serve as default list, if any.
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3.12.2 INVOCATION, RETURN, AND PARAMETERS
3.12.2.1 General

The parameters of the GET operation shall be present in the invocation and return as
specified in table 3-11.

Table 3-11:- GET Opprafinn Parameters

Parameters Invocation Return
Standard Operation Header (confirmed) M M
list-of-parameters M
qualified-parameters o)

w

12.2.2 Operation Parameters Definitions

w

12.2.2.1 Standard Confirmed Operation Header

—

his operation shall use the Standard Confirmed Operation Header (see 3.3).

3112.2.2.2 list-of-parameters

w

12.2.2.21 The list-of-parameteks parameter shall contain one of the following:
a) ‘empty’ (signifying default list), (b).the name of a list, (c) one Functional Resource Type,
¢l) one Functional Resource Name;-(e) one procedure type, (f) one procedure instance
dentifier, (g) a set of individual Parameter Labels, or (h) a set of individual Parameter Narhes.

=N N

w

12.2.2.2.2 If the list-of-parameters parameter is set to ‘empty’, the sdrvice
rovider shall transmit the values of the parameters represented by the default list of
arameter Labels provided such list is known to the service provider.

avlie)

NOTE - The'definition of what is represented by the list of Parameter Labels can be found
inannex E.

w

12.2,.2:2.3 A name of a list of Parameter Labels shall be defined as a string.

NOTPTE — The composition of Parameter Names is discussed in annex E.

3.12.2.2.3 qualified-parameters

If the result is ‘positive’ (i.e., positive GET return), the parameter values requested via
list-of-parameters shall be returned in the qual i fied-parameters parameter
as specified in annex C2.1.
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3.12.2.2.4 GET Invocation Syntax

The type Getlnvocation, as defined in F4.4, shall specify the syntax of the GET
invocation PDU and its parameters.

3.12.2.2.5 GET Return Syntax

The type GetReturn as defined in E4 4 _shall specify the syntax of the GET return PDIJ

and ifs parameters.

3.12.p.3 positive Parameter Extension Value Definitions
The type GetPosReturnExt, as defined in F4.4, shall specify the syntax-of the positiye
returp extension of the GET operation.

3.12.p.4 diagnostic Parameter Extension Value Definitions

3.12..4.1 If a negative GET return is sent, one of the diagnestics specified in 3.3.2.7, or orle
of the following diagnostics shall be used:

|72]

a) ‘default not defined’—the default list (I ist=of-parameters set to ‘empty’)
unknown to the service provider.

b) ‘unknown list name’—the list name'contained in the list-of-parameters |s
unknown to the service provider¢ Fhe unknown list name shall be returned with the
diagnostic.

c) ‘unknown Functional Resource Type’—the Functional Resource Type contained in

the 1ist-of-parameters is unknown to the service provider (see 3.12.2.2.2) ¢r
the Functional Resoyrce Type is not associated with the service instance that executgs
the procedure containing the GET operation. The unknown Functional Resource Type
shall be returned with the diagnostic.

d) ‘unknown- Functional Resource Name’—while the Functional Resource Type |s
know, the Functional Resource Name contained in the list-of-parameters s
unknown to the service provider (see 3.12.2.2.2) or the selected Functional Resourde
Instance is not associated with the service instance that executes the procedute

e

foraaads 4] yah wia al 4. Tl 1 A 4. 1R NL 1 111
\/Ulll.clllllllg uIiv UL 1 U})Cl dllUll. 11IC UILINIIUWIL 1T"ulctavlidal INCSUUILUU  INaAlliv  Sliidll U
returned with the diagnostic.

¢) ‘unknown procedure type’—the procedure type contained in the list-of-
parameters is unknown to the service provider (see 3.12.2.2.2). The unknown
procedure type shall be returned with the diagnostic.

f) ‘unknown procedure instance identifier’—while the procedure type is known, the
procedure instance identifier contained in the 1 ist-of-parameters is unknown
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g)

to the service provider (see 3.12.2.2.2). The unknown procedure instance identifier
shall be returned with the diagnostic.

‘unknown parameter identifier’—one or more Parameter Identifiers contained in the
list-of-parameters parameter are unknown to the service provider (see

3.12.2.2.2) for one of the following reasons:

1) the Functional Resource or procedure type specified as part of the Parameter
Label is not associated with the service instance executing the procedure

O W

w

containing the GET operation;

2) the Functional Resource or procedure instance specified as ‘part o
Parameter Name is not associated with the service instance.&xecutin
procedure containing the GET operation;

3) aparameter with the given Published Identifier does natgxist for the speq
Functional Resource or procedure type.

The list of unknown Parameter Names or Parameter Labels shall be returned wit
diagnostic. For each unknown Parameter Identifier{that is contained in a Parai

omplex-to perform a specified action.

[ the
o the

ified

h the
meter

Name in the list-of-parameters, the Parameter Name shall be returned. For
each unknown Parameter Identifier that is contained in a Parameter Label ih the
list-of-parameters, the Parameter Label shall be returned.
3112.2.4.2 The type GetDiagnosticExt,as specified in F4.4 shall define the syntax of
the extended diagnostics listed in this section.
3{13 EXECUTE-DIRECTIVE (ACKNOWLEDGED)
3}13.1 PURPOSE
NOTE - The EXECUTE-DIRECTIVE is an acknowledged operation, which proyvides
intermediate’ feedback to the service user to acknowledge that the invocationh has
been received and is valid, as well as a final feedback regarding the outcome of
the operation which is returned some time after the acknowledgement.
13.1.1 -Fhe service user shall invoke the EXECUTE-DIRECTIVE operation to cause the

1? 1 7 ThP QpPPiﬁPA ar‘ﬁnn QhQ]] I’\P AP'ﬁﬂPd ]’\.‘]I one {\'thP Fn]]nxxzing'

a) a directive-identifier registered for the procedure containing the invoked

EXECUTE-DIRECTIVE operation;

b) a directive-identifier registered for a procedure type, if that type is
associated with the service instance executing the procedure containing the invoked

EXECUTE-DIRECTIVE;
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¢) a directive-identifier registered for a Functional Resource Type, if that

type is associated with the service instance executing the procedure containing the
invoked EXECUTE-DIRECTIVE.

3.13.1.3 The service provider shall provide a report (acknowledgement) on the acceptance
of the EXECUTE-DIRECTIVE invocation to the service user.

3.13.1.4 If the EXECUTE-DIRECTIVE invocation is valid, the service provider shall

execyitethe —action and themr provide a Teport (Tetur) oI theoutcomme ot —the—overall
perfgrmance of the EXECUTE-DIRECTIVE operation.

3.13.2 INVOCATION, RESPONSES AND PARAMETERS
3.13.p.1 General

The parameters of the EXECUTE-DIRECTIVE operation shall be pfesent in the invocatiof
acknpwledgement and return as specified in table 3-12.

=]

-

Table 3-12: EXECUTE-DIRECTIVE Operation Parameters

Parameters Invocation Acknowledgement Return
Stapdard Operation Header (confirmed) M M M
directive-identifier M
directive-qualifier M

3.13.2.2 Operation Parameters Definitions
3.13.2.2.1 Standard Confirmgd Operation Header

This joperation shall use‘the Standard Confirmed Operation Header (see 3.3).

3.13.p.2.2 directive-identifier

3.13.2.2.21t-The directive-identifier shall identify the action that is to Qe
perfqrmed by the Complex.

3.13.2.2.2.2 The directive-identifier parameter shall be of the type Published
Identifier and may be registered either for a procedure type or for a Functional Resource
Type (see E6.1).
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3.13.2.2.3 directive-qualifier

3.13.2.2.3.1 The directive-qualifier shall contain complementary data necessary to
perform the action specified by the directive-identifier parameter.

3.13.2.2.3.2 Depending on the scope of the directive-identifier (see 3.13.1.2) the

d

irective-qual i fier parameter shall be comprised of one of the following:

w

St

o =

a) the directive quatifier values;

b) the type and instance number of the procedure the directive shall act~ow an
directive qualifier values;

c) the type and instance number of the Functional Resource the directive shall aj
and the directive qualifier values.

13.2.2.3.3 The directive qualifier values shall be one of the following:

d the

ct on

a) ‘noQualifierValues’ to indicate that the for the given‘directive-identifielr the

directive-qual i Ffier parameter does not carry complementary information

b) a possibly complex structure of values hot associated with formally de
parameters identified by means of Published Identifiers; the data structure shall
the type TypeAndValueComplexQual ified defined in F4.3;

c) a sequence of parameter identifiers and the associated parameter values wher
parameter identifier is the Published Identifier assigned to this parameter an

parameter value is of the type TypeAndValueComplexQual i fied defined in

13.2.2.3.4 A procedure uSing this operation may extend the operation by definin

fined
be of

e the
1 the
F4.3.

b the

ructure and the semantigs of the extension field in the directive-qual i fier paranpeter.

13.2.2.4 EXECUTE-DIRECTIVE Invocation Syntax

he type ExecuteDirectivelnvocation, as defined in F4.4, shall specify the s
f the EXECUTE-DIRECTIVE invocation PDU and its parameters.

yntax

3

113225 EXECUTE-DIRECTIVE Acknowledgement Syntax

The type ExecuteDirectiveAcknowledge, as defined in F4.4, shall specify the
syntax of the EXECUTE-DIRECTIVE acknowledgement PDU and its parameters.
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3.13.2.2.6 EXECUTE-DIRECTIVE Return Syntax

The type ExecuteDirectiveReturn, as defined in F4.4, shall specify the syntax of the
EXECUTE-DIRECTIVE return PDU and its parameters.

3.13.2.3 diagnostic Parameter Extension Value Definitions

3.13.23- a—pega ]
diagnostics specified in 3.3.2.7, or one of the following diagn

ostcs shall be used:

a) ‘unknown directive’—the directive-identifier specified in the inyocation fs
not valid, i.e., the directive-identifier is not registered for the procedure or for
the Functional Resource Type specified in the di rective-qual i FieFr parameter;

b) ‘unknown qualifier’—the directive-qualifier specifiedin'the invocation |s
not valid for the given directive-identifier;

c) ‘invalid procedure instance’—the specified instance of the procedure type that the
directive shall act on does not exist;

d) ‘invalid functional resource instance’—the specified instance of the given Functiongl
Resource Type that the directive shall act on does not exist;

e) ‘invalid Functional Resource parameter’~=either (1) one or more of the Paramet¢r
Identifiers in the sequence of Parameten Identifiers in the di rective-qualifier s
not a published Parameter Identifiet-of the Functional Resource the directive shall agt
on, or (2) the associated parameter value is not of the type specified for that paramet¢r
of the Functional Resource. This diagnostic value shall include a list of 4ll
Parameter Names contained in the di rective-qual 1 Fier which are invalid for the
given Functional Resouree Type or for which the type of the parameter value is invalid;

f) ‘invalid procedute,parameter’—either (1) one or more of the Parameter Identifiers in
the sequence‘of Parameter Identifiers in the directive-qualifier is not|a
published/Parameter Identifier of a configuration parameter of the procedure the
directive\shall act on, or (2) the associated parameter value is not of the type specifidd
for that’configuration parameter of the procedure. This diagnostic value shall
include a list of all Parameter Names contained in the directive-qualifier
which are invalid for the given procedure or for which the type of the parameter valye
1s invalid;

g) ‘parameter value out of range’—one or more of the parameters in the parameter
sequence of the directive-qualifier has a value that is outside the range that
is defined for that parameter. This diagnostic value shall include a list of all
Parameter Names contained in the directive-qualifier for which the
parameter value falls outside the valid range.
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3.13.2.3.2 The type ExecDirNegAckDiagnosticEXxt specified in F4.4 shall define the
syntax of the extended diagnostics defined in this section.

3.13.2.3.3 If a negative EXECUTE-DIRECTIVE return is sent, one of the diagnostics
specified in 3.3.2.7, or the following diagnostic shall be used:

‘action not completed’—the requested action was not completed, e.g., because the
guard condition of some of the parameters to be updated evaluated to FALSE. This

a alala e a a de a mete A me on ned

directive-qualifier for which setting of the parameter value was suceepsful.

If the given directive is not intended to change parameter values, the list of\Paraineter
Names shall be empty.

NOTE - The only diagnostic value of those defined in 3.3.2.7 thatymight be applicable
in this case is ‘other reason’. In case any of the other diagnostic values ddfined
in 3.3.2.7 applies, the EXECUTE-DIRECTIVE operationwill fail with a negative
acknowledgement and therefore a negative return will not be sent.

w

13.2.3.4 The type ExecDirNegReturnDiagnosticExt specified in F4.4 |shall
efine the syntax of the extended diagnostics listed in this section.

o
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4 PROCEDURES
41 OVERVIEW

This section specifies the procedures defined in this Recommended Standard. Subsection 4.2
specifies behaviors that are generally applicable to all procedures. Subsections 4.3 through
4.12 specify common procedures defined in this Recommended Standard.

NOTE—Ymtessotherwisespecited al statements rade rthissectomstatt-beumderstood
P
to refer to a single procedure instance only.

42 COMMON PROCEDURES BEHAVIOR

42.1 PROCEDURE INSTANCES CREATION

N

2.1.1 The Association Control procedure shall be instantiated‘at'service instance crdation
hd shall exist for the lifetime of the service instance.

o

N

2.1.2  All procedures other than the Association Control procedure shall be instantiated as
bon as a positive BIND return is issued by the service provider.

[72]

S

2.1.3 The service provider shall not accept and:process any operations except BIND upntil it
r¢turns a positive BIND return. Exception to thafistatement is the reception of a PEER-ABORT
llowing the reception of a BIND invocation and preceding the issue of the BIND return.

)

422 TERMINATION OF THEASSOCIATION

N

2.2.1 On reception of an UNBIND invocation, the Association Control procedure |shall
qsue a ‘terminate procedure’)eévent to all procedure instances of the service instance.

—

N

2.2.2  On protocel\abort (see 1.6.1.6.40) or reception of a PEER-ABORT invodation
gee 3.6), the Assoeration Control procedure shall communicate a ‘terminate procedure’
vent to all progedure instances of the service instance.

~
"

[¢]

412.2.3 Ifany procedure other than the Association Control procedure initiates an abgrt, it
shall isstie*a ‘procedure to association abort ‘xxx’” event to the Association Control procedure.

44224 On reception of the ‘procedure to association abort ‘xxx’’ event from any [other
procedure, the Association Control procedure shall abort the association.

4.2.25 In aborting the association the Association Control procedure shall invoke the
PEER-ABORT operation.

4.2.2.6 When invoking the PEER-ABORT, the Association Control procedure of the
service provider shall communicate a ‘terminate procedure’ event to all procedure instances
of the service instance.
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TERMINATING

1 The Association Control procedure is responsible for sending the ‘terminate

procedure’ event to all procedures of the service instance.

4.2.3.

2 On reception of a ‘terminate procedure’ event from the Association Control

procedure all procedures shall terminate all their activities, shall release their resources and
shall cease to exist, unless otherwise specified by the procedures.

NOT]

4.2.4

4.2.4
‘inac

4.2.4

o

4.2.4
trans

NOT]

tive’.

E — Annex G should alse be consulted for a description of the service state tables.

E — If a procedure is terminated prior to action completion, the service provider wil]l

not report on the result of the on-going operations after re-establishing” the
association.

PROCEDURE STATES

1 Once the association is established all stateful procedurés shall be in state

2 For stateful procedures that have a START and a ST@P operation:

the transition from ‘inactive’ to ‘active’ occurs-after the procedure accepts the
START invocation (i.e., when the procedure hds-sent a positive START return);

the transition from ‘active’ to ‘inactive’.oecurs after the procedure accepts the STOP
invocation (i.e., when the procedure has-sent a positive STOP return).

3 For stateful procedures that domet have a START and a STOP operation, the state
tion shall be specified by the procedure.
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4.3 ASSOCIATION CONTROL
43.1 VERSION NUMBER

The version number of this procedure is 1.

4.3.2 DISCUSSION

413.2.1 Purpose

—

he Association Control procedure establishes and releases an association between a sdrvice
ser and a service provider for a given service instance.

c

413.2.2 Concept

he service user initiates the association by sending a BIND invocation. On reception ¢f the
IND invocation, the service provider reports to the service.dser whether the associatjon is
stablished or not.

ot —

—

o orderly terminate the association the service user”sends an UNBIND invocatior]. On
r¢ception of the UNBIND invocation the service provider reports to the service user whether
tl‘[e association release is accepted or aborted. The Association Control procedure forywards
e ‘terminate’ event to all procedure instances’of the service instance.

—

he association can be aborted by either the service user or the service provider to inform the
per system that the local systemiodetected an error that requires the association be
g¢rminated. In case of abort, the JAssociation Control procedure forwards the ‘ternjinate
procedure’ event to all procedure instances of the service instance.

o o

—

he values of the version-number and service-type parameters are selected a$ part
f the service definition.

o

S

3.3 BEHAWVIOR
4({3.3.1 JActivities

413:3,1.1 At the beginning of the service instance provision period, as specified by Sdrvice
Management, the Association Control procedure ol the service instance shall be placed in the
‘unbound’ state and made available for binding by the service user.

4.3.3.1.2 At some time during the service instance provision period, the service user shall
invoke the BIND operation to establish an association for the given service instance,
transitioning from service instance state 1 (‘unbound’) to service instance state 2 (‘bound”).
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4.3.3.1.3 The service user shall invoke the UNBIND operation to release the association
transitioning from service instance state 2 (‘bound’) to service instance state 1 (‘unbound’).

4.3.3.1.4 The service user or the service provider may abort the association by invoking the
PEER-ABORT operation.

4.3.3.1.5 An association also may be aborted because of certain failures of the underlying
communications service; such failures are signaled to the local application by a “protocol
aborfevent(see 16-1640):

4.3.311.6 The deletion of a service instance shall result in the release of all resourcgs
assodiated with that service instance.

4.3.311.7 Binding

4.3.3[1.7.1 Except as provided in 4.3.3.1.7.3, after having invoked the'BIND operation, th
servige user shall not invoke any further operations for this service ‘ihstance until the BIND
returp from the service provider is received.

(¢

4.3.3[1.7.2 If a BIND invocation is received from a servicg user for a service instance that |s
alreagly bound to another service user, it shall be rejectedowith a BIND return with the resuljt
pararpeter set to ‘negative’ and the diagnostic parameter set to ‘already bound’.

4.3.3]1.7.3 If the return from the BIND invocation is not received after a sufficiently lorlg
time,| the service user may attempt to recover by invoking the PEER-ABORT operatign
follofved by another BIND invocation.

4.3.311.7.4 The length of the duration that constitutes ‘a sufficiently long time’ shall he
defined by the service using this procedure or by a derived procedure (service-use
respgnding-timer—see table 4-2).

—
1

4.3.3[1.7.5 On reception of the BIND invocation, if the invocation is accepted, the servide
provider shall allocaté-all resources needed for the service instance.

4.3.311.7.6 Orce"the association is established, the Association Control procedure shalll
transjtion to state 2 (‘bound’).

4.3.3|177" Following receipt of the return from an UNBIND invocation or following the
ation of PEER ARBORT tho coruica icor 1oy 1comio ann thor DTT\TT\ muoea $1o0 f

invocation—efPEER-ABORT—theservice—tuser—may—issue—another Hrvoeation
permissible at that point (e.g., if the end of the service instance provision period has not been
reached).

4.3.3.1.8 Unbinding

4.3.3.1.8.1 The service user shall invoke the UNBIND operation to release an association
previously established by a BIND operation.
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4.3.3.1.8.2 Except as provided in 4.3.3.1.8.3, the service user shall not invoke any further
operations for this service instance until the UNBIND return from the service provider is
received.

4.3.3.1.8.3 If the return from the UNBIND operation is not received after a sufficiently
long time, the service user may attempt to recover by invoking the PEER-ABORT operation
to abort the association.

4r3-3- 184 Thetengthof theduratiomthat comstitutes—asuffrecrentty tomg—time™—stmll be
defined by the service using this procedure or by a derived procedure (service{user-
r¢sponding-timer—see table 4-2).

413.3.1.8.5 The service provider shall accept the UNBIND invocation~only in sqrvice
ipstance state 2.1 (‘bound.ready’).

413.3.1.8.6 If the UNBIND invocation is accepted, then the Assoétation Control procgdure
hall confirm the release of the association by issuing a positive UNBIND return.

|22]

413.3.1.9 Aborting

413.3.1.9.1 The association may be aborted in one of three ways:

a) service provider initiated PEER-ABORT;

b) protocol abort signaled by the underlying communication layer;

c¢) service user initiated PEER-ABORT.

413.3.1.9.2 Regardless of the -way the association is aborted, the service provider |shall
tiansition to the state “‘unbound™

N

3.3.1.9.3 If the event” ‘end of service instance provision period’ occurs, then the
Association Controlcprocedure of the service provider shall abort the association usixlllg the
PEER-ABORT operation, delete the service instance and release its resources.

N

3.3.1.9.4 The Association Control procedure shall abort the association upon receipf of a
procedure. fo association abort ‘xxx’’ event from any of the other procedures that constitute
the service.

EN

432108 T'F the occurenee ofan 111’\1’]91‘]‘71140 Dr\mm11h1nnf1nn nroblem 1s flaooad hy heans
oo oo tIIT O T T o O o Ot y i 5 o o I G i Tt ot Proore I g sC0—O YT

of the ‘protocol abort’ event, then the Association Control procedure shall act as if it had
invoked the PEER-ABORT operation.

4.3.3.1.9.6 In case the prime procedure is stateful, any attempt to release the association
while the prime procedure is ‘active’ shall result in a PEER-ABORT invoked by the service
provider.
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.1.10 Releasing

Releasing the association has the following effect: The service provider shall transition to

state

1 (‘unbound”).

NOTE - The act of releasing the association for a particular service instance does not

necessarily terminate the associated production.

4.3.3

4.3.3
ident

o

b

43.3
respq
main|

4.3.3
ini
the v|
4.3.3
4.3.3

NOT]

4.3.3

NOT]

1.11 Access Control

1.11.1 The Association Control procedure shall implement access control based-on th
ity of the initiator and responder. Access control is performed at two levels;

the initiator must be registered at the responder and the responder niust be registerg
at the initiator;

the initiator and responder must be authorized for the given setvice instance.

1.11.2 The initiator shall have access to a registry of authorized responders and th
nder shall have access to a registry of authorized initiators. These registries shall 4
tained by Utilization Management and Complex Management, respectively.

hlues assigned by service management.

1.12 Extensibility
1.12.1 The Association Control procedure may be extended with additional parameters.

E — Extending the parameters is not recommended as use of this feature may impa
the generality-of the Association Control procedure.

1.12.2 The Association Control procedure may be extended with additional diagnostics,

E — Extending the diagnostics is not recommended as use of this feature may impa
the generality of the Association Control procedure.

1.11.3 The initiator and responder shall indicate-their identity by setting the parametet
Fiator-identifier and respondersidentifier in the BIND operation {o

d

(¢]

2]

4.3.3

n

of op

12423 A CSTS shall not derive or refine the Association Procedure fhrmlgh mnclusi

erations other than the BIND, UNBIND, and PEER-ABORT operations.
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434 REQUIRED OPERATIONS

Table 4-1: Association Control Procedure Required Operations

Procedure
Operations Source Extended Refined Blocking/Non-Blocking
BIND Common N N Blocking
UNBIND Common N N Blocking
PEER-ABORT Common N N Non-Blogking

435 CONFIGURATION PARAMETERS

Tlhe Association Control procedure configuration parameters that.n€ed to be configured in
the context of the procedure shall be as defined in table 4-2.

NOTE - For each configuration parameter, the table provides the engineering unit (if
applicable), a cross reference to the use of the.parameter in the specification ¢f the
procedure, identifies whether the parameter'may be read, and also identifigs the
Parameter Identifier and type to be used’in reporting the value of the parameter.
None of the configuration parameters of this procedure can be dynamijcally
changed while the service instance@Xecuting the procedure is bound.

Table 4-2: Association Control Procedure Configuration Parameters

Cross- Configuration Parametdr
Parameters Reference Readable Identifier and Type (F4.1p)
sgrvice-user-responding- 4.3.3.1.7.3, Yes pACserviceUserRespTimer
tier (in seconds) 4.3.3.1.8.3 PACserviceUserRespTimerType
inhitiator-identifier 34222, Yes pACinitiatorld
4.3.3.1.11.3 PACinitiatorldType
responder=identifier 3.4.2.2.3, Yes pACresponderld
4.3.3.1.11.3 PACresponderdType
service=instance- 3.42.2.7 Yes pACservicelnstanceld
identifier PACservicelnstanceldType
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4.3.6 PROCEDURE STATE TABLE

NOTE - The state transition matrix specified in table 4-3 represents one instance of the
Association Control procedure. Since there is one and only one instance of the
Association Control procedure for each instance of a CSTS, the state table thus
represents the single association for that CSTS.

Table4-3-—Association-Gontrol-Rrocedure-StateTable
State 1 State 2
No. Incoming Event (‘unbound’) (‘bound”)
1 (BindInvocation) IF “positive result” {peer abort ‘protocol error’}
THEN (+BindReturn) ‘terminate procedure’
>2 2>1
ELSE (-BindReturn)
2>1
ENDIF
2 ‘end of service instance ‘delete service instance’ {peer abort ‘end-of*service-instance-provision-
provision period’ period’}
‘terminat€ procedure’
‘delete(service instance’
2>1
3 (UnbindInvocation) [ignore] IR “prime procedure is stateful
and active”
THEN
‘terminate procedure’
{peer abort ‘protocol error’}
ELSE (+UnbindReturn)
‘terminate procedure’
ENDIF
2>1
4 (PeerAbortinvocation) [ignore] ‘terminate procedure’
2>1
5 ‘procedure to [ignore] {peer abort ‘protocol error’}
association abort ->1
‘protocol error”
6 ‘invalid PDU’ [ignore] {peer abort ‘protocol error’}
‘terminate procedure’
2>1
7 ‘protocol abort’ [ignore] ‘terminate procedure’
2>1
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Table 4-4: Procedure State Table Incoming Event Description References

Event Reference

‘end of service instance provision period’ 3.6.2.2,4.3.3.1.9.3
‘invalid PDU’ 3.2.3.6
‘procedure to association abort ‘protocol error” 43.3.1.94,4223

Totocoaport 433195
PeerAbortinvocation) 43.3.1.9.1
UnbindInvocation) 4.3.3.1.8.6
BindInvocation) 4.3.3.1.7.2,4.3.3.1.75

Table 4-5: Procedure State Table Predicate Descriptions

Predicate Evaluatesto. TRUE if

positive result” All checks on the invocation are'passed.

prime procedure is stateful | The prime procedure of the<given CSTS instance is stateful and
and active” currently in the state ‘active’.

Table 4-6: Procedure StateiTable Simple Action References

Name References
delete service instance’ 4.3,3:16
abort’ 4.:2.2.5
terminate procedure’ 4.2.3, internal event from the Association Control procedure to a|l
other procedures of the service instance in response to a ‘protogol
abort’ event, a PEER-ABORT, or an UNBIND

Table 4-7: Procedure State Table Compound Action Definitions

Name Actions Performed
{peer abhort ‘xxx’} ‘terminate procedure’
‘abort’
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UNBUFFERED DATA DELIVERY

VERSION NUMBER

The version number of this procedure is 1.

4472

DISCUSSION

4.4.2
This
from
as so
cong

4472

The

provider to the service user. The behavior of this process is the following:

Ase
in ca
data

Prod
any g

The
provi

a

(e}

1 Purpose

Unbuffered Data Delivery procedure can be used to accomplish the transfer of da
the service provider to the service user in a ‘best effort’ manner; i.e., data are-delivere
pn as generated if possible and are discarded individually in case of communhication lin
pstion or backpressure from the peer entity.

2 Concept

Unbuffered Data Delivery procedure supports transfer ©f“data units from the servig

ich data unit is generated, it is either immediately-transferred or immediately discardg
se the underlying communication service does.hot accept the data unit for transfer. Eag
Iinit contains a sequence counter allowing the’service user to detect the loss of data.

ther process generating data.

pperations defined in this procedure allow a service user to interact with a servid
der to:

request start of the~data transfer specifying the selection criteria of the data to Y
transferred;

receive the-Specified data units;

stop ard‘optionally later re-start the delivery of data units applying the same or
différent selection.

hction of data units might refer to extraction of these data units from the space link or fo

k

d

The 1

eryice user starts the data transfer by invoking the START operation and specifying th

(¢]

selection criteria of the data to be transferred.

The service user can stop the data transfer at any time by invoking the STOP operation.
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443 BEHAVIOR
4.43.1 Starting
4.4.3.1.1 The service user shall initiate the transfer of data using the START operation.

4.43.1.2 The service provider shall reject the START operation with the diagnostic
value ‘out of service’ if production-status is ‘halted’; otherwise the service provider

11 L, 41 QT ADT e
shatr PLULIUTIIUIC O T AINT UPULAUIULLL

44.3.2 Transferring Data

NOTE - Subsection 3.9.2.2.4.3 stipulates that a procedure using the TRANSFER-DATA
operation refines or extends the data parameter of-thdt operation.| The
Unbuffered Data Delivery procedure does not do that! The data syntax
definition is left to a derived procedure or the service using this procedure.

414.3.2.1 After a successful START operation, the service provider shall transfer thg data
by means of invoking the TRANSFER-DATA operation as the data become available|from
the production and pass the TRANSFER-DATA PDU to the underlying communicgtions
service.

414.3.2.2 The transfer shall end when one of thé following occurs:
a) no more data are to be expected;
b) STOP is invoked by the service user;

c¢) the service instance is aborted.

N

4.3.2.3 TRANSFER-PATA is valid only in procedure state ‘active’ and shall be inyoked
hly by the service provider.

Qo

N

4.3.2.4 The tfansfer shall start with the most recently generated data, wher¢ the
vailability of nnew data generated by the production engine constitutes the ‘data available’
vent (see table 4-10).

[CHR]

414.3,2;5> Data units shall be transmitted in the sequence in which they are generated.

4/1 22 A While the nnderliving commumicationg carvice doec not accent data 1inifle for

oo YV IITIC 11T pu;u\.ux];l;e O O TO T O — 5 T v T T Clo T oo oo pt—oOutd—oTTt

transfer because of to backpressure, the affected data units shall be discarded.

NOTE - Backpressure may be caused by a congested communication link or by a user
application that does not accept the data units at the rate at which they are
generated.
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4.4.3.3 Stopping
4.4.3.3.1 The service user shall invoke the STOP operation.

4.4.3.3.2 Ifthe service provider accepts the STOP invocation
a) it shall stop sending TRANSFER-DATA invocations;
b) it shall send the STOP return.

4.4.314 Terminating

Uporn receipt of a ‘terminate procedure’ event from the Association Control proeedure, the
procgdure shall terminate by:

a) stopping transmitting TRANSFER-DATA invocations;

b) releasing the resources.
4.4.4 REQUIRED OPERATIONS

Table 4-8: Unbuffered Data Delivery Procedure Required Operations

Procedure Blocking/
Operations Source | Extended Refined Non-Blocking
START Common N N Blocking
STPP Common N N Blocking
TRANSFER-DATA | Common N N Non-Blocking

445 CONFIGURATION PARAMETERS
The Unbuffered DatayDelivery procedure does not have any configuration parameters.

NOTE - Ceonsequently the Unbuffered Data Delivery procedure has neither any
configuration parameter that can be read by a service using this procedure ngr
any parameter that can be changed dynamically while the service instande
executing the Unbuffered Data Delivery procedure instance is bound.
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446 PROCEDURE STATE TABLE

Table 4-9: Unbuffered Data Delivery Procedure State Table

State 1 State 2
No. Incoming Event (‘inactive’) (‘active’)
1 (Startinvocation) IF “positive result” ‘procedure to association abort ‘protocol
THEN (+StartReturn) > 2 error” > 1
ELSE (-StartReturn)
ENDIF
2 (Stoplinvocation) ‘procedure to association abort IF “positive result”
‘protocol error” THEN (+StopReturn) > 1
ELSE (-StopReturn)
ENDIF
3 ‘data available’ Not applicable IF NOT “backpressare™
THEN ‘send data-to uhderlying
communications.service’
ELSE
‘discard data’
ENDIF
4 ‘invalid PDU’ ‘procedure to association abort ‘pfocedure to association abort ‘protocol
‘protocol error” errof” > 1
5 ‘terminate procedure’ ‘terminate itself’ ‘terminate itself’

Table 4-10: Procedure State Table Incoming Event Description References

Event Reference
‘data available’ 4.4.3.2.4
‘invalid PDU’ 3.23.6
‘terminate procedure’ 4.2.3, internal event from the Association Control procedure to gll
other procedures of the service instance in response to a protogol
abort, a PEER-ABORT, or an UNBIND

Table 4-11: Procedure State Table Predicate Descriptions

Predicate Evaluates to TRUE if
“positive-result” All checks on the invocation are passed.
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Table 4-12: Procedure State Table Boolean Flags

Flag Set to TRUE if
“backpressure” The underlying communications service does not accept the data
unit to be transferred because of backpressure.

Table 4-13: Procedure State Table Simple Action References

Name References

‘send data to underlying 44.3.2.1

cormmunications service’

‘digcard data’ 44.3.2.6

‘procedure to association Raise ‘procedure to association abort ‘xxx” eyvent’'with

abort ‘xxx” diagnostic set to ‘xxx’ to the Association Conhtrol procedure.
4.2.2.3

‘terminate itself’ 4434
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45 BUFFERED DATA DELIVERY
451 VERSION NUMBER

The version number of this procedure is 1.

452 DISCUSSION

415.2.1 Purpose

The Buffered Data Delivery procedure is intended to be used for the development|ef sefvices
that transfer bulk data from a service provider to a service user. The data to be delivered is
structured into delimited data units by a service production process. These data units are either:

a) service production data units, which contain data obtained from)a service production
process; or

b) service production event notifications, which containdnformation related to chgnges
in the status of the production process.

he Buffered Data Delivery procedure is suitable ferotransfer of data under either df the
llowing conditions, which are typical of space mission operations:

=

a) The service user requires delivery of the' most-recent data available. Some data may
be discarded and thus not sent to the-user, if necessary to maintain timeliness when
communication backpressure oceurs.

b) The service user requires.~délivery of all data requested. Delayed delivery is
acceptable, if necessary to-provide complete delivery of data when communidation
backpressure occurs.

o]

or this purpose, the procedure allows the service instance to be configured to operate ih one
f the following delivery modes:

o

a) real-time;

b) complete.

Z

OTE>= Strictly speaking, the delivery mode is a characteristic of the Buffered |Data
Delivery procedure rather than a characteristic of a service instance using this
procedure—However,—given—that—deHrery—mode—is—a—serviee—management
parameter that cannot be dynamically modified and given further that Service
Management configures the service management parameters of all instances of a
procedure type equally (see 2.3), all Buffered Data Delivery procedure instances
associated with a given service instance will operate in the same delivery mode.
Therefore one can also associate the service instance with that delivery mode.
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45.2.

45.2.

2 Concept

2.1 Overview

The Buffered Data Delivery (BDD) procedure supports either of the following delivery
modes:

a)

real-time—the service provider ensures that blocks containing the desired minimum
number of the most recent consecutive data units are transferred with a specified

The (

o

The BDD procedure reacts to changes of the seryice production status. Service productio
status always refers to the production status of the service at the time the service instang

using
modg

delivered to the service user. In complete mode, the production process generating the da
may fake place at a time when the service instance using the BDD procedure does not evg

exist
data.

production process, they ay report events regarding changes of the resource status an

these

During the data deliveéry to the user, the service may evaluate the previously recorde

resoy
be n

derivied from-previously stored events is different from the service production status.

The {

maximum latency; if that latency were exceeded, such blocks of data unitsCafe
discarded and the service user is notified.

complete—the service provider transfers previously recorded data accepting, potentially
high latency in case backpressure on the ground link does not allow transfetring the dafa
in a timely manner or the service user requested the delivery after the data generation hdd
happened. The service provider ensures that no data is discarded.

omplete delivery mode has the following objectives:
data retrieved from the recording buffer are delivered to)the service user;

data units and event notifications are always delivered in sequence without discardirlg
data.

for instance the BDD procedure is boufd. If the procedure is used in real-time delivet
, this is then also reflects the status-of the production process generating the data to 4

Depending on the local implementation of the Functional Resources involved in th

n
e
Y
e
a
n
Nonetheless problems durinig the production may arise resulting for instance in missing
e
d
events may be stored together with the to be delivered data in the recording buffefr.
d
n

rce status change events and derive from them some aggregate status which may thg
tified to-the user and explain for instance why certain data are missing. Such status

etvice user can stop the data transfer at any time by invoking the STOP operation.

The formal specification of the delivery modes is provided in 4.5.3.

NOTES

1

Transfer of data in real-time delivery mode implies that data units are transmitted as
soon as possible after their generation by an ongoing service production session.
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2 Transfer of previously recorded data in complete delivery mode implies that data
units are retrieved from a storage filled by an ongoing service production session or
by service production sessions terminated in the meantime.

3 The delivery mode to be applied to a given service instance needs to be defined by
the service using this procedure or by a derived procedure or may be delegated to
Service Management.

] dore 1.1 R P h ) 11 - ‘- e ‘- bA | - el .
TllC UPCIdUUILS USTU Uy UILS pPprottUlulc dllOw d STIVILUC USUL U LI dUl WIUl a4 SCIVILTU PIUVIUGL tO.

a) request the start of the data transfer, specifying the selection criteria of the{data [to be
transferred;

NOTE - Apart from the start and stop generation times that are,included ip the
START invocation, the specification of the selection,_ criteria of the| data
depends on the specific service or the derived procedure’and is not defingd by
this procedure.

b) receive the data units that meet the service user’s seleetion criteria;

c) receive, synchronized with the transfer of data uits, notifications on events that|have
a direct impact on the production and/or delivery’of data units;

d) stop and optionally later re-start the delivery of data units applying the same| or a
different selection.

An event that may result in an event notification is:

a) discardable: in case of <backpressure affecting the communications setvice,
notifications reporting such-cvent will be discarded; or

b) non-discardable: the\notifications reporting such events are not discarded and
delivery to the sefvice user is ensured.

NOTES

1 If a defived procedure introduces events in addition to those specified in 4.5.4.2.2.1.1,
then, this derived procedure will have to classify those events as discardable or|non-
discardable.

2 In complete delivery mode, all data units and event notifications are delivered o the

Service user, and therefore the distinction of discardable and non-discardable events is
not relevant.
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4.5.2.2.2 Buffering

452221 General

As to achieve the characteristics of the real-time and complete delivery modes, the Buffered
Data Delivery procedure uses two buffering mechanisms, the return buffer and the recording
buffer. A return buffer, as shown in figure 4-1, is used by any instance of the Buffered Data
Delivery procedure or a procedure derived from it to prepare data for the transfer to the

s : IL 11 £ 41 1.1, h |
CIVICT USCT,; TCZarditss U1 tIc UCITVCTY TTOUTT

equence of Service Production Items from the production process

Legend

The tecording buffer is used to store service production items for subsequent delivery by
instances of services operating in complete delivery mode Figure 4-2 shows both real-tinle

VIRAR \
Buffered Data Delivery Derived Service Instance i
Procedure Instance

"~ TOother CSTS \
* Add Standard Header (H) and ! Other CSTS i
. . . | Procedures o)
instance-specific annotation (A). \r=————- 7 1
* Insertinstance-specific notifications (N} . cCoo- oo 7 JI

PDU: Service Production Data Unit

$PEN: Service Production Event Notificatjon
H: CSTS Standard Header

A Instance-specific annotation communications system
IN: Instance-specific notification

[[TD-Invoc]: Transfer Data Invocation

[IN-Invoc]: Notify InvocatiGiy(from production)

[N-Invoc] : Notify InvgCatien (instance-specific)

Figure 4-1: Services Using a Buffered Data Delivery Procedure

T
1 1 \ 1

v R
[H+A+SPDU] [SPEN] [N] [H+A+SPDU]
v v v v

|

|

|

|

[TD-Invoc][N-Invoc] [N-Invoc] [TD-Invoc] I
e ) |

|

Return Buffer for Service Instance i

>
To User, via underlying

and complete delivery mode service instances, and the use of the recording buffer for
providing data to service instances in complete delivery mode.
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Buffered Data Delivery Production :

(One production process creates
data for all instances of service)

Time-ordered sequence of

Service Provision

. (One instance of service for each user)

Buffered Data Delivery Derived
Procedure Instance

Real-time Servic?
Instance #1

Service Production Items : TD-Invoc] [N-Invoc] [N-Invoc] [TD-Invoc l  “othercsts 1
- Return Buffer Procedures |
Legend . T e e
SPDU: Service Production Data Unit ° - o | To User
PEN: Service Production Event ° . n . >
otification -
i . Real-timeServite)
[TD-Tnvoc]: Transfer Data . Buffered Data Delivery Derived I "
nvocation - nstance
) . . - Procedure Instance
IN-Invoc]: Notify Invocation . N-Invoc ] [TD-Invoc TD—Invocn CSTS 1
from production) A . Return Buffer A%—ocedures 1
IN-Invoc]: Notify Invocation . L N Yy
instance-specific) . E I To Usar»
2 o Complete Servide
" Buffered Data Dellvery k&d P
- Instance #1
Procedurelinstance o~ | "
H [N-Invoc] [TD-lnvoc] [TD-Invoc] Other csTS |
,,7 E L\ ReturA r Procedures |
. ‘ To User
: : >
. ( N Complete Servide
. ufféred Data Delivery Derived o
. Instance #2
s : edureinstance | "
The Recording Buffer . Nalnvocl [NoInvoc TD-I"VOCJI Other CSTS |
may accumulate : . Return Buffer Procedures 1
data over time, or - - _L
may act as a short- Recording t E H TO User»

term buffer

Buffer

a)
and

b)

OTE - For convehience, the following subsections are written as if:

the contents of the return buffer consisted of an ordered list of data
which are either service production data units or service production

Figure 4-2: Real-Time and Complete Buffered Data Delivery Service Instances ahd
Supporting Buffering Mechanisms

the-contents of the recording buffer consisted of a list of data units whidh are
either service production data units or service production event notifica

ions;

units
event

notifications.

However, this is not intended to constrain how the recording and return buffers
are implemented in a real system. It is sufficient that a real system provides the
externally visible behaviors that are specified herein.
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45.2.2.2.2 Return Buffer

Each instance of a Buffered Data Delivery procedure or a procedure derived from it has a
dedicated return buffer, which is used to accumulate data prior to the transfer to the service
user. For each service production data unit, such procedure adds the Standard Operation Header
and other parameters as applicable to create a TRANSFER-DATA invocation (see 3.9).
For each service production event notification, such procedure adds the Standard Operation
Header and other parameters as applicable to create a NOTIFY invocation. These

1nvo(

The
instaj
of ey
using
notif]

specific notifications. It may also specify that multiple notifications of persistent conditior

or 1€
DAT]

The details of how the return buffer is used by a given instanee of the Buffered Data Deliver

procg

452

Sincq
comy

produiction session, extensive buffering'is required. The recording buffer is intended to hol

all sg
perio|

A sinpgle instance of a recording buffer type may be shared by multiple instances of th

servi
that 1

The 1
notif]
deriv
by th|

ations are mserted 1to the return buller 1 the sequence 1 which they were generated.

Buffered Data Delivery procedure or a procedure derived from it may also gencra

ents or conditions that pertain only to the given instance of this procedure:’ A servid
a Buffered Data Delivery procedure or a derived procedure and)requiring sud
cations needs to specify the events that trigger the generation of such procedure typ

curring events are not to be sent in the absence of a to-be-transferred TRANSFER
A invocation and/or NOTIFY invocation.

dure are specified in 4.5.3.2,4.5.3.3 and 4.5.3.4.

2.2.3 Recording Buffer

the complete delivery mode is intended-to deliver all data, even in the case of extendg
nunications service outages or baekpressure, or even several days after the servid

brvice production data units.and service production event notifications for significaj
ds of time.

ce that share the service production resources that generate the type of data stored b
ecording buffer-type.

ecording buffer specification in terms of normative behavior, queriable parameters an
able events common to all recording buffer types is provided in 4.5.7. Proceduryg
ed from the BDD procedure may extend this recording buffer specification as require
eService using such procedure.

hce-specific notifications in the form of NOTIFY invocations to inform the séryice us¢

e
r
e
h
e

1S

h

Yy

y

721

d
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453 BEHAVIOR
45.3.1 Starting

45.3.1.1 The service user shall initiate the transfer of data using the START operation
including the selection criteria.

NOTE - The only selection criteria specified for this procedure are the start and end
generation times (see 4.5.4.1).

N

5.3.1.2 The service provider shall reject the START operation with the diagnostic
alue ‘out of service’ if production-status is ‘halted’; otherwise the service provider
hall perform the START operation.

w <

oy

5.3.2 Transferring Data and Notifications

NOTE - Subsection 3.9.2.2.4.3 stipulates that a procedure using*the TRANSFER-DATA
operation refines or extends the data parameter of that operation. The Bufffered
Data Delivery procedure does not do that. The daita syntax definition is left to a
derived procedure or the service using this procedure.

415.3.2.1 Upon successful completion of the START operation the service provider|shall
iitialize the return buffer and insert the data that*Conform to the selection criteria in the|form
f TRANSFER-DATA and/or NOTIFY invocations into the return buffer as the data befome
vailable from the service production process or from the data retrieval from the recopding
uffer.

5.3.2.2 The service provider shall-set the value of the sequence-counter paraieter
f the first TRANSFER-DATA invocation to be inserted into the return buffer to 0 as per
9.2.2.3.1.

w o b o8 O

5.3.2.3 The service provider shall handle the value of the Sequence-counter gs per
9.2.23.

W b

415.3.2.4 Upomrsuccessful completion of the START operation, the service provider|shall
;tform the service user about events affecting the production or the transfer of the data by
eans of the'NOTIFY operation.

—

5.3¢25 All data and events shall be delivered in the order in which they were generafed.

4
4

[l e W o = all . -1 1 — 1 L% TR | 1l 11
J.0.£.0 TIIC STIVICC PIOVIUCT SHidll dCl T aCCOIUalICT WIUl UIT dPPIICADIC UCIIVOTy ITTOU c.

45.3.2.7 The TRANSFER-DATA and NOTIFY invocations shall be inserted into the
associated return buffer of the Buffered Data Delivery procedure only while the procedure
state is ‘active’.

45.3.2.7.1 At the time of insertion of a TRANSFER-DATA or NOTIFY invocation into an
empty return buffer, the service provider shall start a timer called the release timer.
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45.3.2.7.2 The duration from the time that the release timer is started until it expires is
given by the del1very-latency-limit parameter, the value of which is configured by
the service using this procedure or by a derived procedure.

45.3.2.7.3 For a given instance of the service, the return buffer shall accommodate a set
number of TRANSFER-DATA and/or NOTIFY invocations. That number, given by the
ReturnBufferSize parameter, is initially configured by the service using this procedure or by
a derived procedure based on the procedure’s return-buffer-size parameter.

45.3[2.7.4 The contents of the return buffer shall be passed to the communications servige
(in the form of one ReturnBuffer PDU) as soon as one of the following conditions i$.mét:

a) the buffer becomes full, i.e., the number of TRANSFER-DATA and/ot-NOTIF)Y
invocation contained in the buffer is equal to the value of the ReturnBufferSize
parameter;

b) the release timer expires;

c) one of the notifications ‘end of data’, ‘production stats change’, ‘productign
configuration change’, or ‘buffered data delivery configuration change’ is insertdd
into the return buffer; or

d) the service user invokes the STOP operation.

45.3[2.7.5 The ReturnBuffer PDU shall containrthe TRANSFER-DATA and NOTIF)Y
invogations in the same sequence as they were inseited into the return buffer.

45.312.8 The insertion of invocations intd-the return buffer shall end when one of the
following occurs:

a) no further data or notificationmeeting the selection criteria specified in the STAR|T
invocation are available;

b) data and/or notificatignsprovided by service production have a generation time that |s
later than the stop~generation-time in the START invocation; however, in

this case the ‘end’of data’ notification is still to be inserted into the return buffer (sge
4.5.3.2.9);

c) STOP isiinvoked by the service user;

d) the association is aborted.
4.5.3129 " In case the generated data contains a generation time that is later than the Stopf

generation-time m the START invocation, an ‘end of data’ notification shall be
generated and inserted into the return buffer.

4.5.3.2.10 Further conditions triggering the ‘end of data’ notification may be defined by
derived procedures.

NOTE - The definition of such conditions is in particular needed when the real-time
delivery mode is used and the Stop-generation-time may be ‘undefined’.

CCSDS 921.1-B-1 Page 4-22 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

4.5.3.3 Transferring Data and Notifications (Real-Time Delivery Mode)

45.3.3.1 Having built a TRANSFER-DATA invocation from the data received from
service production ready for insertion into the return buffer constitutes the ‘data available’
event (see 4.5.6).

45.3.3.2 A NOTIFY invocation shall be built and inserted into the return buffer whenever
one of the events ‘end of data’, ‘production status change’, ‘production configuration

2 sl £C. 11 1.1 e Vikd 1 b IV
C 1dIIgC O DULITICU Udld UCIIVOTy CONITZULallUIl ClIdITg o U TEE LS.

415.3.3.3 Insertion of invocations into the return buffer shall begin with:

a) the most recent data or notification with a generation time equal to_or later than the
time specified in the start-generation-time parametérin the START
invocation; or

b) if the start-generation-time parameter in the START invocation is nqt set,
with the most recent data or notification with a generation time equal to or later than
the time at which the positive START return has beemrsent by the service providgr.

5.3.3.4 The service provider shall insert notifications into the return buffer after thg last
nta generated before the event occurrence and before the first data generated after the eyent.

[T

NOTE - Such synchronous insertion of notifications is performed upon production §tatus
changes and according to furthe¢¥ events being part of the procedure and/or
service definition.

415.3.3.5 If the underlying communications service generates backpressure, i.e., if the
cpmmunications service does not actept the ReturnBuffer PDU and the ReturnBuffer
PDU does not contain an ‘end.of data’ notification, the service provider shall:

a) discard this ReturnBuffer PDU;

b) clear the return buffer with the exception of notifications associated with [non-
discardable’events;

¢) insert;a ‘data discarded due to excessive backlog’ notification at the top of the feturn
buiffer;

d). ‘increase the size of the return buffer (ReturnBufferSize) by one plus the number of
notifications of non-discardable events; that new size shall remain in effect until the
contents of the return buffer are passed to the communications service, after which
ReturnBufferSize shall be reverted to the original size as configured via the
return-buffer-size parameter.

NOTE - The temporary increase of the ReturnBufferSize ensures a minimum of data flow
in case of backpressure. Otherwise, only ‘data discarded due to excessive
backlog’ and non-discardable event notifications might be sent.
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4.5.3.4 Transferring Data and Notifications (Complete Delivery Mode)

45.3.4.1 Having built a TRANSFER-DATA or NOTIFY invocation from the data
retrieved from the recording buffer ready for insertion into the return buffer constitutes the
‘data read from recording buffer’ event (see 4.5.6).

45.3.4.2 A NOTIFY invocation shall be built and inserted into the return buffer whenever
one of the events ‘end of data’, ‘production status change’, ‘production configuration

chan

4.5.3

notif}
para

453

1IeCOor

origi

NOT

453

PDU
notif]

453

453

453

a

2 sl £C. 1 1 + 1.1 T ad f— 1 b B
L, U DULICICU ddla UTIIVOLY COIITZEULAUOIT CIdITg 0 U TEEClS.
4.3 Insertion of invocations into the return buffer shall begin with the first-data

neter in the START invocation and stored in the recording buffer.

hally generated or received.

E — Recording itself is outside the scope of the Buffered Data Delivery procedur

are outlined in 4.5.2.2.2.3 and formally specified in 4.5.7.

4.5 When the underlying communications service has accepted the ReturnBuffe

cations from the recording buffer as described above.

5 Stopping
5.1 The service user shalkinvoke the STOP operation.

5.2 If the service previder accepts the STOP invocation:

buffer;

it shall<immediately build from the return buffer contents a ReturnBuffer PD

communications service until it is accepted;

cation generated at or after the time specified by the start-generatron=time

4.4 Subsequent data units and notification records shall be retrieved from th

ding buffer and inserted into the return buffer in the same ordef<in which they wete

However, the key characteristics of a recording.buffer suitable for this procedute

the service provider shall clear the return* buffer and resume retrieving data and

it shall stop inserting TRANSFER-DATA and NOTIFY invocations into the retufn

and <shdll keep attempting to pass that ReturnBuffer PDU to the underlying

(¢]

w

C

NOTE -

1t shatl send the STOP Teturn.

the return buffer may be discarded as the service user is expected to invoke
PEER-ABORT as soon as the return timer expires.

In the case the return buffer cannot be transmitted within a reasonable time,

a
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45.3.6 Terminating

Upon receipt of a ‘terminate procedure’ event from the Association Control procedure, the

Buffered Data Delivery procedure shall terminate by:

a) stopping the insertion of invocations into the return buffer;

b) stopping the extraction of data and events from the recording buffer in case of

complete delivery mode;

REQUIRED OPERATIONS

Table 4-14: Buffered Data Delivery Procedure Required Operations

c) clearing the return buffer, stopping the release timer, stopping all return timer$ and
releasing associated resources.

0~

415.4.1.2~Operation Parameters Definitions

Procedure
Operations Source Extended Refined Blocking/Non-Blodking
S[FTART Common Y N Blocking
S[rOP Common N N Blocking
TRANSFER- Common N N Non-Blocking
DATA
NOTIFY Common Y N Non-Blocking
45.4.1 START (Confirmed)
45411 General

he Buffered Data Delivery procedure shall extend the START operation defined in 3.7.2 by
dding two paraméters to the invocation and by adding values to the diagnostic
pprameter of the-refurn.

NOTE — Table 4-15 shows the extension parameters of the START operation defingd by

4o s = PR
TS~ PTroCTlaarcs

Table 4-15: START Extension Parameters

Extension Parameters Invocation Return
start-generation-time M
stop-generation-time M
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45.4.1.2.1 Extension Parameters Syntax

4541211 Thetype BufFfDataDelStartlnvocExt, as defined in F4.7, shall specify
the syntax of the extension parameters of the START invocation.

454.1.21.2 The type BuffDataDelStartDiagnosticExt, as specified in F4.7,
shall define the additional values of the diagnostic parameter of the START return.

454]1.22 start-generation-time

454]1.22.1 For the real-time delivery mode, if start-generationstime
‘und¢fined’, the data transfer shall begin with the next data unit that is acquired from the data
acquisition process.

72]

45.411.2.2.2 For the real-time delivery mode, start-generation-time when ngt
‘und¢fined’ must satisfy the following criteria:

a) start-generation-time must be equal to or laten than the start time of the
service instance provision period for this service instan€e;

b) start-generation-time must be earlier, than the end time of the servige
instance provision period for this service instafice;

c) if stop-generation-time and.Cstart-generation-time are nt
‘undefined’, start-generation-time must be earlier than stopr
generation-time (see 4.5.4.1.2.3).

45.4{1.2.2.3 For the complete delivery mode, the service provider shall deliver afll
availpble data that meet the delivery criteria regardless of the service production session in
which they were acquired.

4.5.4{1.2.2.4 For the complete delivery mode, Start-generation-time must not he
set tq ‘undefined’.

45.4{1.2.2.5 For'the complete delivery mode, start-generation-time must he
earligr than Stop-generation-time (see 4.5.4.1.2.3).

454123 stop-generation-time

4541231 For the real-time delivery mode, if stop-generation-time is
‘undefined’, the service provider shall continue to transfer all data that are acquired from the
service production session and satisfy the delivery criteria until either the service user
invokes a STOP operation, the production terminates, or the association is released or
aborted.
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45.4.1.23.2 For the real-time delivery mode, Stop-generation-time must satisfy
the following criteria:

a) stop-generation-time, if not ‘undefined’, must be later than start-
generation-time;

b) stop-generation-time, if not ‘undefined’, must be earlier than or equal to the
end time of the service instance provision period for this service instance.

415.4.1.2.3.3 For the complete delivery mode, Stop-generation-time must satisfy
the following criteria:

a) it must not be ‘undefined’;
b) it must be later than start-generation-time;

c) it must be earlier than or equal to the end time of the service dnstance provision period
for this service instance.

S

5.4.1.3 diagnostic Parameter Extension Value Definitions

(=

f a negative START return is sent, the diagnestic parameter shall use one of the
1agnostic values specified in 3.7.2.3, or one*of the following values:

Q.

a) ‘missing time value’—for the complete delivery mode, the value of start-
generation-time or stop-generation-time is ‘undefined’;

b) ‘invalid start generation timeX=-the value of start-generation-time proyided
in the invocation is not valid;

¢) ‘invalid stop generation time’—the value of stop-generation-time proyided
in the invocation {s niot valid;

d) ‘inconsistentCtime’—the value of start-generation-time is later thap the
value of Stop-generation-time.

4542 NOTIFY (Unconfirmed)

45.4:21 General

The Buffered Data Delivery procedure shall extend the NOTIFY operation defined in 3.11 by
adding four permissible Event Identifiers to the event-name parameter.
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Invocation and Parameters

454221 event-name Extension

45.4.2.2.1.1 The value of the event-name shall be one of the following:

a) one of the values specified for the common NOTIFY operation in 3.11.2.2.3;

N

OTE — The notifications specified in the common NOTIFY are discardable for the

‘data discarded due to excessive backlog’” (event-name)—some data” wgs
discarded by the service provider because of timeliness considerations. (real-tinje
delivery mode);

1))

2)

3)

‘bdd recording buffer overflow’ (event-name)—some data may have been lopt
because during the service production sesston a recording buffer overflow occurrdd
and therefore recording of service produetion data stopped; this event applies only {o
complete delivery mode (see 4.5.7.5);

1))

2)

NOTES

1

the event-name of this event shall contain the Functional(Resource Name ¢f
the service triggering the event;

unless otherwise specified by the service using that{procedure or by a derivgd
procedure, the associated event-value shall be empty;

this notification is discardable;

the event-name of this eyént shall contain the Functional Resource Name ¢f
the Functional Resource modeling the recording buffer;

unless otherwise specified by the service using that procedure or by a derivgd
procedure, the associated event-value shall be empty;

Buffered Data Delivery procedure.

Each'\recording buffer generates a ‘bdd recording buffer overflow’ event
notification when the overflow event occurs and stores it for subsequent
retrieval by BDD-using CSTSes operating in complete delivery mode. When|a
BDD procedure instance reads the overflow event notification from the
recording buffer that procedure creates a NOTIFY invocation that reports fo

the user ol a service comtaining such procedurc that a recording buifer
overflow had occurred during the production process.

In addition to storing a ‘bdd recording buffer overflow’ event notification for
subsequent retrieval by a BDD-using CSTS, the recording buffer Functional
Resource also emits an ‘fr recording buffer overflow’ notifiable event that
triggers when the recording buffer overflow occurs. Services containing
procedures with NOTIFY operations capable of subscribing to real-time
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events (e.g., the Notification procedure) may subscribe to the ‘fr recording
buffer overflow’ event and will then be notified of the occurrence in real time
(see 4.5.7.5).

d) ‘end of data’ (event-name)—the service provider has no more data to send;

1) as stated in 4.5.3.2.10 the conditions triggering the ‘end of data’ insertion in
addition to the condition specified in 4.5.3.2.9 shall be defined by the service
using that procedure or by the derived procedure;

2) the event-name of this event shall contain the Functional ResourceNarhe of
the service triggering the event;

3) the associated event-value shall be empty;
4) this notification is non-discardable;

e) ‘buffered data delivery configuration change’ (event-name)—a dyramic
modification of the return-buffer-size parameéter or the delivery-
latency- 1l imit parameter has occurred:

1) the event-name of this event shall contain.the procedure instance identifjer of
the procedure instance in which the event.occurs;

2) the associated event-value shallicontain the current values of the retyrn-
buffer-size and deliverydatency-limit parameters;

1) the first part of the path spécifying the type to be used is ‘Notifylnvocation’:
‘eventValue’: ‘EventValue’: ‘qualifiedValues’:
‘SequenceOfQualifiedValues’: ‘SEQUENCE OF QualifiedValues’ wherg this
sequence has the length 2;

i) the first element of this sequence shall report the return-buffer-size
and the-second element the delivery-latency-1imit; for each gf the
two parameters the following shall apply: if the qualifier of the to-be-reported
value is not ‘valid’, then the second part of the path is one of the followinig:

(a) ‘QualifiedValues’: ‘unavailable’: “NULL’;
(b) ‘QualifiedValues’: ‘undefined’: ‘NULL’; or

(¢) ‘QualifiedValues’: ‘error’: ‘NULL’;

ii1) If the qualifier of the to-be-reported value is ‘valid’, then the second part of
the path is ‘QualifiedValues’: ‘valid’: ‘TypeAndValueComplexQualified’:
‘typeAndValue’: ‘integerPositive’: ‘SEQUENCE OF IntPos’, where this
sequence shall have the length 1;

NOTE - All relevant types are defined in F4.3.

3) This notification is discardable.
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NOTE - A change of the configuration of a procedure can only be accomplished
by invoking the associated directive by means of the EXECUTE-
DIRECTIVE operation. Although the notification reporting the
procedure configuration change may be discarded, the service user is
nonetheless informed of the configuration change by the EXECUTE-

DIRECTIVE return.

45.4.2.2.1.2 The Published Identifiers for the above defined new Event Identifier values

are
pBDI
pBDI

NOT

45.4
The

1 NV(
455

The
in thd

NOT

Speciiie m . as
DrecordingBufferOverflow, pBDDendOfData, an
DconfigurationChange, respectively.

does not stop the procedure. The service user is expected to, terminate th
procedure by invoking the STOP operation when receiving this notification.

2.2.2 notification-invocation-extension Extension

NOTIFY invocation is not further extended and. therefore notification
pcation-extension shall be set to ‘notUsed’.

CONFIGURATION PARAMETERS

Buffered Data Delivery procedure configuration parameters that need to be configurg
b context of the procedure shall be as-defined in table 4-16.

E — For each configuration® parameter, the table provides the engineering unit (
applicable), a cross-feference to the use of the parameter in the specification
the procedure, identities whether the parameter may be read and/or dynamicall
modified, andalso identifies the Parameter Identifier and Type to be used 1
reporting theé-value of the parameter.

E — The end of data to be transferred is notified to the service user (see'4.5.4.2), biit

b

d

€

d
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Table 4-16: Buffered Data Delivery Procedure Configuration Parameters

Cross- Dynamically Configuration Parameter

Parameters Reference | Readable | modifiable Identifier and Type (F4.16)
return- 45.3.2.7.3 Yes Yes pBDDreturnBufferSize
buffer-size PBDDreturnBufferSizeType
(in number of
TRANSFER-
DATA and/or
[NOTIFY
invocations
the buffer will
accommodate)
delivery- 453272 Yes Yes pBDDdeliveryLatencylimit
latency- PBDDdeliveryLatencyLimitType
Limit (in
seconds)
delivery- 452221, Yes No pBDDdel ivexyMode
mode 45.3.2.6 PBDDdel iveryModeType

NOTE - A notification of the occurrence of the pBDDcenFigurationChange whgn the
BDD procedure is operating in real time delivery mode will be inserted into the
return buffer by that procedure. A delay in reporting of this event is kepf to a
minimum in that the return buffer issreleased to the underlying communicgtions
service as soon as such notification.siinserted into the return buffer. Howevet, that
notification may be discarded in ¢dse of backpressure on the link to the CSTS|user.
If the service using the Buffered Data Delivery procedure shall ensure that this
event is notified to the service user rather than possibly being discarded, the sgrvice
must also use a procedure-that contains a NOTIFY operation and will regardl¢ss of
potential backpressure miever discard a notification. For example, the service fould
use the Notification procedure, through which the user could subscribe tp the
pBDDconfigurationChange event.
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45.6 PROCEDURE STATE TABLE

Table 4-17: Buffered Data Delivery Procedure State Table

State 1 State 2
No. Incoming Event (‘inactive’) (‘active’)

1 (Startlnvocation) IF “positive result” ‘procedure to association abort ‘protocol
THEN (+StartReturn) - 2 error”
itialize return buter > 1
Set “data ended” to FALSE
ELSE (-StartReturn)
ENDIF

2 (Stoplnvocation) ‘procedure to association abort IF “positive result”
‘protocol error” THEN
IF (NOT “buffer empty")
THEN
{pass buffer contents}
ENDIF
Set “data ended”to FALSE
‘stop all return timers’
(+StopRetufn) > 1
ELSE
(<StopReturn)
ENDIF

3 ‘data available’ Not applicable IF “return buffer full”
THEN {pass buffer contents}
IF “backpressure”
THEN
‘Increment buffer size’
‘notify ‘data discarded”
‘copy non-discardable notifications’
ENDIF
‘Insert data in return buffer’
{init and start release timer}
ELSE
IF “buffer empty”
THEN
{init and start release timer}
ENDIF
‘insert data in return buffer’
IF “return buffer full”
THEN
{attempt pass buffer contents}
ENDIF
ENDIF

4 ‘data read from recording buffer’ Not applicable IF “buffer empty”
THEN
{init and start release timer}
ENDIF
‘insert data in return buffer’
IF “return buffer full”
THEN
{transmit buffer}
ENDIF

5 ‘real-time, release timer expired’ Not applicable {pass buffer contents}
IF “backpressure”
THEN
‘Increment buffer size’
‘notify ‘data discarded”
‘copy non-discardable notifications’
{init and start release timer}
ENDIF
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State 1 State 2
No. Incoming Event (‘inactive’) (‘active’)
6 ‘complete, release timer expired’ | Not applicable {transmit buffer}
7 ‘end of data’ Not applicable IF not “data ended”
THEN
‘notify ‘end of data”
{transmit buffer}
Set “data ended” to TRUE
ENDIF
8 ‘production status change’ [when | Not applicable IF “return buffer full”
Buffered Data Delivery THEN {pass buffer contents}
procedure is in real-time delivery IF “backpressure”
mode] THEN
‘Increment buffer size’
‘notify ‘data discarded™
‘copy non-discardaklg notificationg’
ENDIF
ENDIF
‘notify ‘productien status change” in refurn
buffer
{attempt pass/buffer contents}
9 ‘production status change’ [when | Not applicable ‘notify ¢production status change” in refurn
Buffered Data Delivery buffer
procedure is in complete {transmit buffer}
delivery mode]
1p ‘production configuration Not applicable IF “return buffer full”
change’ [when Buffered Data THEN {pass buffer contents}
Delivery procedure is in real-time IF “backpressure”
delivery mode] THEN
‘Increment buffer size’
‘notify ‘data discarded”
‘copy non-discardable notificationg’
ENDIF
ENDIF
‘notify ‘production configuration change” in
return buffer
{attempt pass buffer contents}
s ‘production configuration Not applicable ‘notify ‘production configuration changg” in
change’ [when Buffered Data return buffer
Delivery procedure is in {transmit buffer}
complete-time delivery mgde]
1p ‘buffered data delivery Not applicable IF “return buffer full”
configuration change™[When THEN {pass buffer contents}
Buffered Data Delivery IF “backpressure”
procedure is invreal-time delivery THEN
mode] ‘Increment buffer size’
‘notify ‘data discarded”
‘copy non-discardable notificationg’
ENDIF
ENDIF
‘notify ‘buffered data delivery configurgtion
change” in return buffer
{attempt pass bhuffer contents}
13 ‘buffered data delivery Not applicable ‘notify ‘buffered data delivery configuration
configuration change’ [when change” in return buffer
Buffered Data Delivery {transmit buffer}
procedure is in complete
delivery mode]
14 ‘invalid PDU’ ‘procedure to association abort ‘procedure to association abort ‘protocol
‘protocol error” error” > 1
15 ‘terminate procedure’ ‘terminate itself’ ‘terminate itself’
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Table 4-18: Procedure State Table Incoming Event Description References

Event Reference

‘data available’ 4533.1

‘data read from recording buffer’ 45.3.4.1

‘end of data’ 45.3.2.7.4,45.3.2.8,4.5.3.2.9,4.5.3.2.10,
4542211

‘production status change’ B2.4

‘prodlhction configuration change’ 3.11.2.2.3.2 b)

‘buffefed data delivery configuration change’ 4542211

‘real-fime, release timer expired’ 45.3.2.7.2

‘complete, release timer expired’ 45.3.2.7.2

‘invalid PDU’ 3.2.3.6

‘termipate procedure’

4.2.3, internal event from thie Association
Control procedure to all gther procedures of theg
service instance in response to a protocol abort
a PEER-ABORT, of,an’"UNBIND

Table 4-19: Procedure State Table Predicate Descriptions
Predicate Evaluates to TRUE if
“returp buffer full” The return buffer cannot'accommodate the currently available data o
notification.
“buffefr empty” The return buffergdoes not contain any data or notification.
“complete” Delivery mode;is complete.
“real-{ime” Delivery maode is real-time.
“positjve result” All checks on the invocation are passed.
Tahle 4-20: Procedure State Table Boolean Flags
Flag Set to TRUE if
“backpressure” The underlying communications service does not accept the contents
of the return buffer because of backpressure.
“data pnded® The service provider has sent the ‘end of data’ notification.
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Table 4-21: Procedure State Table Simple Action References

Name References

‘increment buffer size’ 45.3.35
‘set release timer to delivery | 4.5.3.2.7.2
latency limit’

‘start release timer’ 453274
‘stop release timer’ 4.5.3.6 ¢)
‘stop all return timers’ 45.3.6¢)
‘initialize return buffer’ 453.2.1
‘cppy non-discardable 45.3.35
ngtifications’

‘nptify ‘xxx” 45.3.2.4
‘stibmit content of return 45.3.2.7.4

buffer to underlying
cgmmunications service’

ptocedure to association
abyort ‘xxx”

Raise ‘procedure to association abort ‘xxx” event with diagnosti

set to ‘xxx’ to the Association Controlsprocedure. 4.2.2.3

sert data in return buffer’

=

4.5.3.2.7

‘rginitialize return buffer using | 4.5.3.3.5
the nominal size’
‘tgrminate itself’ 4.5.3.6

Table 4-22: Procedure Staté Table Compound Action Definitions

Name Actions Performed
{attempt pass buffer ‘submit contents of return buffer to underlying communications sgrvice’
cgontents} IF\successful
THEN
‘stop release timer’
‘reinitialize return buffer using the normal size’
ENDIF
{plass buffer contents} ‘stop release timer’
‘submit contents of return buffer to underlying communications service’

IF successful
THEN

set “backpressure” to FALSE
ELSE

set “backpressure” to TRUE

ENDIF
‘reinitialize return buffer using the normal size’

{init and start release timer}

‘set release timer to delivery latency limit’
‘start release timer’

{transmit buffer}

‘stop release timer’

‘submit the contents of return buffer to underlying communications

service’ until accepted by that service
‘reinitialize return buffer using the nominal size’
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REQUIREMENTS FOR RECORDING BUFFERS FOR USE BY THE
BUFFERED DATA DELIVERY PROCEDURE

45.7.1 Each recording buffer type shall be represented by an associated Functional
Resource Type. A CSTS type using the BDD procedure or a procedure derived from it shall
specify the associated recording buffer type and the associated Functional Resource Type
and its Object Identifier.

NOTE—The Fomctromat Resource Type stratt be Tegrstered OlT t
crossSupportFunctionalities subbranch of the OID tree structure (see figure.-6)).
More information regarding the registration of derived recording buff¢
Functional Resources and the associated events and parameters can beéyfound 1
reference [13].

45.712 The time between data being inserted into the recording buffer by the productio

procgss and availability of this data for retrieval from this buffer for transfer to a service us¢

shall|be kept to a minimum.

4.5.713 Multiple service instances requiring access to data generated by the sam

produiction process shall be able to share the same recording buffer.

45.714 The production process shall continue inserting acquired service production da

units| and service production related events as emitted by the Functional Resources takin

part |n the production process in the form of ‘resource status change’ notifications into th

recording buffer. This recording shall be performed as specified for the given recordin

buffe
pack
assoq

NOT]

r type (see 4.5.7.1) and as determined by the controlling service agreement and servig
noe, regardless of the state of any service instance and regardless of whether 4
iation with any service user is established.

E — The events recorded-in the recording buffer relate only to the recording buffer its¢
and to the production process that needs to be active as to produce the data that sha
be stored in_the recording buffer. Such events do not have any impact on th
production.status reported by the CSTS that at some point in time will retrieve th
data of interest from the recording buffer. The CSTS production status always refe
to the'current status of the CSTS service instance. Typically the CSTSes that wi
transfer the data stored earlier in the recording buffer will not be bound or not eve
exist at the time the service production related events to be stored in the recordin
buffer occur. However, when a CSTS includes the BDD procedure or a procedut

derived from it and the recording buffer type is specified to record events that m4

< o 0 B

be notified by the Functional Resources modeling the production process filling the
recording buffer, such CSTS may specify that the procedure used to read from the
recording buffer shall extract such events from that buffer and report them or some
aggregate events derived from them synchronously with the data. The derivation of
aggregate events is never done by the recording buffer, but always by the CSTS
instance. However, a CSTS regardless of its specification will only be able to
provide such notifications if the local implementation of the Functional Resources

modeling the production process emit the required event notifications.

CCSDS 921.1-B-1 Page 4-36 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

45.7.5 If the recording buffer overflows, the recording buffer shall

a) store a ‘bdd recording buffer overflow’ event notification in the recording buffer (see
4.5422.1.10¢)):

1) the latest data unit previously stored on the recording buffer shall be deleted if
that is necessary to have sufficient storage space for storing the ‘bdd recording
buffer overflow’ event;

7) tfollowing this event, no turther service production dafa units shall be sfor¢d on
the recording buffer;

NOTE - It is normally expected that the recording buffer is sufficiently large to
hold all data that might be accumulated during several sétvice production
sessions. The time span over which data is retained~in the recording
buffer, the policy for deleting data from the redording buffer, and the
conditions under which the recording buffer -begins to accept| data
following an overflow condition are  outside the scope of| this
Recommended Standard. In general, this~-mhay be specified by the STS
using a specific recording buffer type ©r the service provider and sqrvice
user will agree on a data custody transfer protocol.

b) emit an ‘fr recording buffer overflow’ event.

NOTE - Given that the ‘fr recording,buffer overflow’ event is notifiable, a sdrvice
including the Notify procedure could subscribe to it. However, the
production process and therefore filling of the recording buffer may take
place well beforecaservice instance that might subscribe to the event is
bound. Such (setvice instance might not even exist at the tim¢ the
overflow occurs. In general it is therefore not useful if services usjing a
recording, buffer implement the capability to be notified of the recording
buffet overflow in real-time.

5.7.6 The ‘fr_recording buffer overflow’ event for each derived recording HQuffer
unctional Resource Type shall be registered under the eventsld branch of the
yinctionalResourceType Published Identifier for that derived recording buffer Functional
esource Lype (see D6.2.3).

= = T b

415.7<7¢ The Functional Resources that are relevant for the production process genetating
the-data to be captured in a given recording buffer type should emit ‘resource status change’
and ‘resource configuration change’ event notifications which then will be stored in the
recording buffer.

45.7.8 The CSTS specification shall specify the recording buffer type to be used for that
service type and the Functional Resources of which the ‘resource status change’ and
‘resource configuration change’ event notifications shall be captured in the recording buffer.
Such events shall be inserted into the recording buffer after the last data acquired before the
occurrence of the event and before the first data acquired following the event.
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NOTE - The kind of notifications addressed in 4.5.7.7 will not be defined as events of the

45.7.
have

Functional Resource representing the recording buffer, but as events notified by
the individual Functional Resources being part of the production process.

9 If a BDD derived procedure extends the recording buffer Functional Resource to
buffer-operation-related events beyond the recording buffer overflow that are to be

emitted in real-time, then those events shall be specified as notifiable events of the derived
recording buffer Functional Resource and registered under the eventsld branch of the

functionalResource I ype Published Identifier tor that derived recording butier Functionpl
Resoprce Type.

45.7

buffgr. The recording-buffer-size parameter for each derived fecording buffe
Functional Resource shall be registered under the parametersld )branch of th
funcfionalResourceType Published Identifier for that derived recording buffer Functional
Resoprce Type (see D6.2.3).

NOTE - Given that the recording-buffer-size ¢parameter is queriable, it |s

e
recording-buffer-size parameter that specifies the storage capacity of'the recording
r
e

10 A Functional Resource Type representing a recording buffer shall have & queriab

accessible to the GET operation as, e.g., contained in the Information Quefy
procedure. In particular, monitoring of this parameter by the service including the
Buffered Data Delivery procedure or a procedure derived from it is possible fif
that service includes a procedure contathing the GET operation as does, e.g., the
Information Query procedure.
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46 DATAPROCESSING
46.1 VERSION NUMBER

The version number of this procedure is 1.

4.6.2 DISCUSSION

N

6.2.1 Purpose

The purpose of the Data Processing procedure is to provide transfer of data units from the
sgrvice user to the service provider for processing of the data units by the sexvice proyider.
Tihis procedure does neither define the data units being transferred, nor the, processing to be
performed by the service provider. It is assumed, however, that processing is part of sdrvice
production and will be specified by the service using this procedure.

il

he Data Processing procedure is abstract and cannot be impleémented directly becauge the
pecification is incomplete. To be implementable, derivedyprocedures must providg the
nhissing specifications.

|72]

S

6.2.2 Concept

—

he Data Processing procedure supports trafster of data units from the service user to the
prvice provider by means of PROCESS-DATA operations. When the service provider
r¢ceives a PROCESS-DATA invocationr it stores the invocation on an Input Queug and
rocesses the contained data unit as.seon as possible. The service provider processes thg data
pquentially in the order transmitted by the service user, processing only one unit af any
pint in time. Derived procedures may specify more complex data processing behaviors,

2]

S
The ability of the serviee’ provider to process the data depends on the production g§tatus
described to more detailin annex B. If production-status is ‘operational’, the sdrvice
e
q

erform data pfogessing. As long as production-status is ‘operational’, the sdrvice
rovider removes PROCESS-DATA invocations from the Input Queue and processes the
hclosed-data unit; otherwise, PROCESS-DATA invocations already queued remain on the
peue wntil production-status becomes ‘operational’, until the service user stopjs the
procedure, or until the associated service instance is aborted or unbound.

p
p
provider is able toperform data processing; otherwise, the service provider is unable to
p
p

The service provider will inform the service user by means of a NOTIFY operation if the
production status changes and the procedure instance is in the ‘active’ state. However,
change of production-status to ‘interrupted’ will only be reported when processing of
a data unit is affected. If production-status changes to ‘interrupted’ while no
PROCESS-DATA invocations are queued for processing, then there might be a chance that
production-status reverts back to ‘operational’ before a PROCESS-DATA invocation
is submitted by the service user for processing and therefore the transition is not notified.
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Should production-status still be ‘interrupted’ when the next PROCESS-DATA
operation is invoked by the service user, then the service provider will notify the service user
of the transition of the production status to ‘interrupted’. The notification has the purpose to
make the service user aware that the processing of the data unit will be delayed until
production-status becomes ‘operational’ and that the input queue might fill up if
further PROCESS-DATA operations are invoked.

Successful completion of processing is reported to the service user by means of a NOTIFY

oper3

As tp enable requesting such report, this procedure has extended the PROCESS-DAT

opers

In o1

PROLCESS-DATA invocation that transfers the data unit also includes the data-unit-1i
paratpeter the value of which is used to refer to that data unit in notifications sent to tH
servige user. The service user can freely choose the data-unit-id parameter value an
the service provider does not check if the identification of the relateéd data unit is unique.
such [uniqueness is required, it has to be ensured by the service us¢t.

is ¢

possi
cond
excly

In ordler to be implementable, derived procedures must provide the missing specification.

As th

the type of processing to be performed,/it does not specify what processing failures can occ

and {

affect processing of data units. If)the occurrence of a failure causes more than one data unit fo
be difcarded, then the service'provider sends only a single notification. All NOTIFY operatio

1ssue

The

STO
time
1nvoq
but ]

The %ethod by which the size of the Input Queue for incoming PROCESS-DATA operatior]

tion (see 4.6.4.1.4). Failure of processing is always notified to the service user,

der to enable the identification of the data unit for which a report_is.issued, th

figured is defined by a derived procedure or by ‘the service using this procedur
ly delegating the definition to service manageément. Handling of a queue overflo
tion is left undefined by this procedure and because such a condition cannot H
ded this procedure specification remains abstract and cannot be directly implemente

hall be notified to the servicé.user, with the exception of production status changes th

d include informatien from which the service user can derive the state of processing.

service user can terminate processing of data units at any time by invocation of th
P operation.. When PROCESS-DATA invocations are still queued for processing at th
the STQP)invocation is received, the service provider discards all PROCESS-DAT
ations,stored in the queue, i.e., all invocations for which processing has not yet starte
he“service provider completes processing of the data unit for which processing h3

tion only 1t a report has been explicitly requested tor that data unit by the service yser.

is procedure neither specifies the ¢ontent of the data units transferred for processing n:tr

A

r
ht

1S

alrea

"1y cfarfpd ifﬂ'\af 1S }')nccﬂ\]p The user can avoid inadvertent discardine of data units
+ H- 4V 1a ¥ cH-aisca: £ HR

y

requesting a processing report for the last data unit in the sequence and not invoking the
STOP operation before that processing report has been received.
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4.6.3 BEHAVIOR
4.6.3.1 Starting

4.6.3.1.1 The service user shall invoke the START operation to request that the service
provider prepares to receive PROCESS-DATA invocations for processing.

4.6.3.1.2 The service provider shall reject the START operation with the diagnostic
1 < £ £ 2 > £ 41 nrodiuectyson ctatiic o ‘Laoliadd +1o : N 1
V ITUv Jul Ul SVIVIUUL I IV Pl \PAC AT \wy =y Ry ) SLCUALCUO IS5 rarnvad ,  UUILI VWISUL UIv D\-erCe

provider shall perform the START operation.

416.3.2 Transfer and Queuing of PROCESS-DATA Invocations

416.3.2.1 The service user shall invoke the PROCESS-DATA operatién, for each datg unit
to be transferred to the service provider for processing.

416.3.2.2 The provider shall accept any value of the data-un¥t-id parameter recgived
with a PROCESS DATA invocation and memorize it for latér_ use in notifications related to
the processing of the given data unit.

416.3.2.3 If the service provider receives a PROCESS-DATA invocation, ther} the
Ivocation shall be queued until either processing-of the enclosed data unit begins dr the
vocation is discarded.

—e e

NOTE - The Input Queue decouples the timing of the processing of the PROCESS-DATA
invocations from the transfer'of those invocations.

N

6.3.2.4 The size of the Input Queue for incoming PROCESS-DATA operations exprgssed
5 the number of PROCESS-DATA invocations the Input Queue can hold shall be defined
sing the input-queue-size procedure configuration parameter (see 4.6.5).

s

416.3.25 The servie) provider shall queue received PROCESS-DATA invocdtions
r¢gardless of the value of production-status.

NOTES

1 Subsection 3.10.2.2.4 stipulates that a procedure using the PROCESS-DATA
operation refines or extends the data parameter of that operation. The [Data
Processing procedure does not do that. The data syntax definition is left to a dgrived
procedure or the service using this procedure.

2 If the production-status is not ‘operational’ PROCESS-DATA invocations
will not be processed (see 4.6.3.3) and the queue may fill up.

3 If the queue is full at the time the service provider receives a PROCESS-DATA
invocation the behavior of the provider is not defined by this procedure. Because of this
missing specification this procedure is abstract and cannot be directly implemented. To
be implementable, derived procedures must provide the missing specification.
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.3 Processing of Data Units

4.6.3.3.1 The service provider shall remove PROCESS-DATA invocations from the Input
Queue and process the data units included as soon as possible as long as production-
status is ‘operational’.

4.6.3.3.2 If production-status changes to a value other than ‘operational’ then the
service provider shall suspend processing of data units until production-status

chan
NOT|

1

4.6.3
they

NOT

4.6.3
user

4.6.3
be us
to thg

4.6.3
pro(
provi

4.6.3

pes to ~operational again.
ES
Processing of data units for which processing has already startedrnat the tim

production-status changes to ‘interrupted’ or ‘halted’ may fail and processin
will not be resumed for that data unit (see 4.6.3.3.6).

PROCESS-DATA invocations for which processing has not started remain queue
and will be processed when production-status changes to ‘operational’.

3.3 The service provider shall process the data units-sequentially in the order in whig
were received.

E — The term sequential processing as used “here excludes all concurrency and 1
particular means that at most one data pnit is being processed at any point in time.

3.4 The service provider shall invoke’the NOTIFY operation to inform the servid
bf changes of production-status as further detailed by 4.6.3.5.

ed as a reference to data units in any NOTIFY invocations sent by the service providg
P Service user.

3.6 If a data umit has started but has not completed processing at the tim
Jluction-status changes from ‘operational’ to ‘interrupted’ or ‘halted’ the servig
der shall disc¢ard the data unit.

4 _Positive Feedback

If th

3.5 The data-unit-id parameter value of the PROCESS-DATA invocation shalll
Ny

nrroacocc

g

h

(¢]

completion-report parameter (see 4.6.4.1.4) in the associated PROCESS-DATA
invocation was ‘produce report’, the service provider shall notify the service user with Event

Ident

ifier ‘data unit processing completed’.

NOTE — This procedure defines only one report to be issued when processing is
completed. Derived procedures might define additional processing steps, the

completion of which should be reported.
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4.6.3.5 Notifications
4.6.3.5.1 Notification of Production Status Changes

4.6.3.5.1.1 The service provider shall notify the service user when production-

status changes to ‘operational’ or ‘halted’ independent of the effect this change has on the

processing of data units.

} OTE - ‘V‘V’}lbll p erUCt i Gn Status u‘uaus\,o tU ‘llaltbd, t‘llib 111a_y illl})}_y that
processing of a data unit fails; whether this is the case or not can be derived|from
the information provided in the notification.

6.3.5.1.2 If production-status changes to ‘interrupted’ at a timernwhen a datd unit
ns started processing but has not completed processing or when at least one PROCESS-
ATA invocation is queued for processing the service provider shalljinvoke the NOTIFY
peration with the event-name set to ‘production status change’-and the event-value
‘interrupted’.

S o oOs b

NOTES

1 Whether a data unit has started but not completed processing and will therefofe be
discarded can be derived from the informatiow provided in the notification.

2 As specified in 4.6.3.3.2, the PROCESS-DATA invocations on the Input Queye for
which processing has not started are'hot discarded and will be processed as sopn as
production-status changés:to ‘operational’.

oy

6.3.5.1.3 If production-status changes to ‘interrupted’ at a time whep no
OCESS-DATA invocationis queued for processing the service provider shall not gotify
the service user.

NOTE - The production-status being ‘interrupted’ is considered transiept in
nature, ~Fhe production-status may revert to ‘operational’ befor¢ the
service-user invokes the next PROCESS-DATA operation.

416.3.5.1.4-\If production-status is ‘interrupted’ at the time the service provider
r¢ceivessa»PROCESS-DATA invocation and the transition to ‘interrupted’ has not yet|been
r¢ported, then the service provider shall queue the invocation and invoke the notifidation
withhthe event-name set to ‘production status change’ and the event-value get to
‘interrupted’.

NOTE - The notification has the purpose to make the service user aware that the
processing of the data unit will be delayed until production-status
becomes ‘operational’ and that the Input Queue might fill up if further
PROCESS-DATA operations are invoked.
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4.6.3.5.2 Notification of Production Configuration Changes

The service provider shall notify the service user when the production configuration is
changed (see 3.11.2.2.3.2 b) while the service is bound.

4.6.3.5.3 Notification of Procedure Configuration Changes

The
confi

guration parameter is changed while the service is bound.

4.6.3|6 Stopping

4.6.316.1 The service user shall invoke the STOP operation to inform the'service provider
that the service user is stopping the sending of PROCESS-DATA invocatiens.

4.6.316.2 When receiving a STOP invocation while there are PROCESS-DATA invocationys
in th¢ service provider’s Input Queue, the service provider shall:

a) discard any PROCESS-DATA invocations for whigh, processing has not yet started;
notifications shall not be issued for the data units eénclosed in those PROCESS-DATA
invocations;

b) complete processing of the data unit, if any,for which processing has already started|
NOTE - The procedure being stopped,’the service provider cannot notify the servide
user when the remaining data unit completes processing.
4.6.3]7 Terminating

Uporn receipt of a ‘terminate-procedure’ event from the Association Control procedure, the
procgdure shall terminate by:

o

completing processing of any data unit for which processing has already started;
b) discarding-all PROCESS-DATA invocations for which processing has not yet started;

disearding pending notifications;

(e}

d]) “Teleasing the resources.
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6.4 REQUIRED OPERATIONS

Table 4-23: Data Processing Procedure Required Operations

Procedure
Blocking/Non-
Operations Source Extended Refined Blocking
PTART Cormmmon N N Bfockimg——
$TOP Common N N Blocking
PROCESS-DATA Common Y N Non-Blegking
NOTIFY Common Y N Non-Blocking

£ o - S N

N

N

—

6.4.1 PROCESS-DATA (Unconfirmed)
6.4.1.1 General

he Data Processing procedure shall extend the PROCESS-DATA operation defined in
y adding one parameter to the invocation. The Data Processing procedure use
hconfirmed variant of the PROCESS-DATA operation:

6.4.1.2 Operation Parameters Definitions

OTE — Table 4-24 shows the extension parameters of the PROCESS-DATA opey
defined by this procedure:

Table 4-24."PROCESS-DATA Extension Parameter

Extension Parameters Invocation

process-completion-report M

6.4.1.3  Extension Parameters Syntax

3.10
5 the

ation

he type DataProcProcDatalnvocEXTt, as defined in F4.8, shall specify the synt

ax of

—+
-

4

T CXtension parameter of thie PROCESS=-DATA mvocation.

.6.4.1.4 process-completion-report

The process-completion-report parameter shall specify whether the service
provider shall invoke a NOTIFY operation to inform the service user that processing of the
data unit enclosed in the PROCESS-DATA invocation has been completed successfully.
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4.6.4.2 NOTIFY (Unconfirmed)
4.6.4.2.1 General

The Data Processing procedure shall extend the NOTIFY operation defined in 3.11 through
the addition of six parameters to the invocation and through adding two permissible Event
Identifier values to the event-name parameter.

4.6.4]12.2 Operation Parameters Definitions

NOTE — The most precise and meaningful reporting will only be obtained if the service us¢r
applies sequential numbers with a fixed increment for identifying the data units.

4.6.42.2.1 Overview

Tablg 4-25 shows the extension parameters of the NOTIFY operation defined by this procedurd.

Table 4-25: NOTIFY Extension Parameters

Extension Parameters Invocation

data-unit-id-last-processed M

data-processing-status

data-processing-start-time
data-unit-i1d-last-0OK
data-processing-stop-time

O 0

production#+status

4.6.4{2.2.2 ExtenSion Parameter Syntax

The tfype DataProcNoti fy InvocEXt, as defined in F4.8, shall specify the syntax of the
extersion parameters of the NOTIFY invocation.

4.6.4.2.2.3 data-unit-id-last-processed

For all notifications, the data-unit-id-last-processed parameter shall be present.
Its value shall be set as follows:

a) 1if the service provider has not yet processed or attempted to process any data from the
service user during the given association established by the service instance using this
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instance of the Data Processing procedure, the value of the data-unit-id-
last-processed parameter shall be set to ‘noDataProcessed’, i.e., ‘null’;

b) otherwise, the data-unit-i1d-last-processed parameter shall specify the
identifier of the data unit, i.e., the value of the data-unit-id parameter of that
data unit that the service provider most recently processed or attempted to process,
regardless of whether the data was successfully processed or an exception occurred.

46.4.2.2.4 data-processing-status

6.4.2.2.4.1 For all notifications, if the value of the data-unit=rd-last-
rocessed parameter is ‘noDataProcessed’, the data-processing-status
arameter shall not be present.

A TS TN

6.4.2.2.4.2 Whenever the value of the data-unit-id-lastcprocessed parameter
4 not ‘noDataProcessed’, the data-processing-status parameter shall be present
and shall contain one of the following values representing _the processing state of the data
dentified by data-unit-id-last-processed:

—

—

a) ‘successfully processed’—the processing ofcthe data completed; i.e., the ddta is
guaranteed to have been processed nominally;

b) ‘processing interrupted’—the processing of the data started but did not conjplete
because production-status became ‘interrupted’ or ‘halted’;

c) ‘processing started’ —the processing of the data started but did not yet complete

N

6.4.2.2.4.3 Additional values ‘of the data-processing-status can be introduced
y using dataProcessingStatuskExtension (see F4.8) if needed in proceflures
dprived from the Data Processing procedure.

(o

416.4.2.2.4.4 The Data Processing procedure does not extend the data-processing-
gtatus parameter;.and therefore the CHOICE dataProcessingStatusExtension
nust not be selécted (see F4.8).

46.4.2.25" data-processing-start-time

A64.2.25.1 For all notifications, if the data-unit-id-last-processed is
‘noDataProcessed’, the data-processing-start-time parameter shall not be
present.

4.6.4.2.25.2 Whenever data-unit-i1d-last-processed is not ‘noDataProcessed’,
the data-processing-start-time parameter shall be present and shall contain the
time at which the service provider started to process the data identified by the data-unit-
last-processed parameter.
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4.6.4.

2.26 data-unit-id-last-0K

For all notifications, the data-unit-i1d-last-0K parameter shall be present. Its value
shall be set as follows:

a)

if no data have been successfully processed during the given association established
by the service instance using this instance of the Data Processing procedure the value
of the data-unit-id-last-OK  parameter shall be set to

4.6.4

< Q £21D. . 2
ITUOSULULUSSTUIT TUVUSS TS -,

otherwise, the data-unit-id-last-0K parameter shall specify the sequende
number, i.e., the value of the data-unit-id parameter of the most recent-data uniit
that was successfully processed.

2.2.7 data-processing-stop-time

46.42.27.1 For all notifications, if the data-un¥t-id-last-0K S
‘noStyiccessfulProcessing’, the data-processing-stop-time parameter shall not he
presgnt.

46.42.2.7.2 Whenever data-unit-id-last-0K " is not ‘null’, the dataj-

prog¢essing-stop-time parameter shall be present and shall contain the time at whigh

procg

4.6.4

4.6.4

status parameter shall be present and shall contain the value of the production status at the
time pf the event notification{se¢ annex B).

4.6.4

status parameter shall be absent.

NOTEE — Thetproduction status change’ notification reports the post event production status

4.6.4

ssing of the data, identified by data-unit=¥d-last-0K, successfully completed.

2.2.8 production-status

2.2.8.1 For all notifications.exCept ‘production status change’ the production

2.2.8.2 If the notified event is ‘production status change’, the production

value by means of the event-value parameter (see 3.11.2.2.4.3).

23 event-name Extension

The value of the event-name shall be one of the following:

a) one of the values specified for the common NOTIFY operation in 3.11.2.2.3.2;

b) ‘data processing completed’ (event-name)—processing of the data unit identified

in the parameter data-unit-i1d-last-0K completed successfully; or
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1) the event-name of this event shall contain the procedure instance identifier of
the procedure instance triggering the event;

2) unless otherwise specified by the service using this procedure or by a derived
procedure, the associated event-value shall be ‘empty’;

c) ‘data processing configuration change’ (event-name)—at least one of the
dynamically modifiable configuration parameters defined in 4.6.5 has been changed;

NOTE - The Input-queue-size parameter defined in 4.6.5 is the)|only
dynamically modifiable parameter of the Data Processing procedure.

1) the event-name of this event shall contain the procedure instano€ identifler of
the procedure instance in which the event occurs;

2) the notification of the data processing configuration change event shall repoft the
input-queue-size value by means of the event«value parameter:

1) the first part of the path specifying the typeto, be used is ‘Notifylnvocation’:
‘eventValue’: ‘EventValue™ ‘qualifiedValues’:
‘SequenceOfQualifiedValues’: ‘SEQUENCE OF QualifiedValues’ wherg this
sequence has the length 1;

i1) if the qualifier of the to-be-reported value is not ‘valid’, then the second part
of the path is one of the following: (a) ‘QualifiedValues’: ‘unavailable’:
‘NULL’; or (b) ‘QualifiedValues’: ‘undefined’: ‘NULL’; or| (c)
‘QualifiedValues’: ‘error’>*NULL’;

ii1) if the qualifier of the to-be-reported value is ‘valid’, then the second part of
the path is ‘QualifiedValues’: ‘valid’: ‘TypeAndValueComplexQualified’:
‘typeAndVatue™ ‘integerPositive’: ‘SEQUENCE OF IntPos’, wherel this
sequence $hall have the length 1.

NOTE - _Allrelevant types are defined in F4.3.

416.4.2.4 ThePublished Identifier, i.e., the Event Identifier, for the event-name qf the
‘dlata pracessing complete’ event is specified in F4.16 as
pDPdataProcessingCompleted.

4164.2.5 The Published Identifier i.e., the Event Identifier, for the event-name qf the
‘data  processing configuration change’ event is specified in F4.16 as
pDPconfigurationChange.
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465 CONFIGURATION PARAMETERS

The Data Processing procedure configuration parameter that needs to be configured in the
context of the procedure shall be as defined in table 4-26.

NOTE - For the configuration parameter, the table provides the engineering unit, a cross
reference to the use of the parameter in the specification of the procedure,
identifies whether the parameter may be read and/or dynamically modified, and

a}bU idClltiﬁCb ﬂlC Pcucuuctcl IdClltiﬁCl aud t_leC tU ‘UC ude ill 1cpu1ﬁug ﬂlC Vd.ILe
of the parameter.
Table 4-26: Data Processing Procedure Configuration Parameters
Configuration
Cross- Dynamically | Parameter Identifier and
Parameters Reference Readable modifiable Type (F4.16)
inplit-queue- 46324 Yes Yes pDPinputQueueSize
size (in number PDPinputQueueSizeType
of PROCESS-
DATHA invocations
the queue will
storg)
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46.6 PROCEDURE STATE TABLE

Table 4-27: Data Processing Procedure State Table

State 1 State 2
No. Incoming Event (‘inactive’) (‘active’)
1 (Startlnvocation) IF “positive result” {procedure to association abort ‘protocol
THEN error} > 1
set “interrupt notified” to
(+StartReturn) > 2
ELSE
(-StartReturn)
ENDIF
. (Stoplnvocation) {procedure to association IF “positive result”
abort ‘protocol error’} THEN
{initiate stop}
ELSE
(-StopReturn)
ENDIF
3 (ProcessDatalnvocation) {procedure to association ‘queugidata unit’
abort ‘protocol error’} IE “intefrupted”
THEN
IF (NOT “interrupt notified”)
THEN
‘notify ‘production status change’|/
‘interrupted”
set “interrupt notified” to TRUE
ENDIF
ENDIF
4 ‘data unit ready’ Not applicable ‘process data unit’
q ‘data unit processing complete’ [ignore} IF “report”
THEN
‘notify ‘data processing completed’
ENDIF
q ‘production status change to [ignore] IF (“processing data unit”
interrupted” OR “data queued”)
THEN
‘notify ‘production status change’ /
‘interrupted”
set “interrupt notified” to TRUE
ELSE
[ignore]
ENDIF
1 ‘production status’change to ‘halted” [ignore] ‘notify ‘production status change’ / ‘halted”
g ‘production/status change to [ignore] IF “interrupt notified”
‘operational” THEN
‘notify ‘production status change’ /|
‘operational”
set “interrupt notified” to FALSE
ELSE
[ignore]
ENDIF
9 ‘production status change to [ignore] ‘notify ‘production status change’ /
‘configured” ‘configured”
10 ‘production configuration change’ [ignore] ‘notify ‘production configuration change”
11 ‘data processing configuration change’ [ignore] ‘notify ‘data processing configuration
change’ / ‘procedure configuration
parameter values” (see 4.6.4.2.3 c) 2))
12 ‘invalid PDU’ {procedure to association {procedure to association abort ‘protocol
abort ‘protocol error’} error} > 1
13 ‘terminate procedure’ ‘terminate itself’ ‘terminate itself’
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Table 4-28: Procedure State Table Incoming Event Description References

Event Reference
‘data unit processing completed’ | 4.6.3.4
‘data unit ready’ 46.3.3.1

A PROCESS-DATA invocation is available at the head of the
Input Queue, the production engine is ready to process the
enclosed data unit and production-status is ‘operational’

‘terminate procedure’

4.2.3, internal event from the Association Control procedure-to
all other procedures of the service instance in response tg a
protocol abort, a PEER-ABORT, or an UNBIND

‘production status change to B2.4
‘halted”
‘production status change to B2.4
‘intefrupted”
‘production status change to B2.4
‘opefational”
‘production status change to B2.4
‘configured”
‘production configuration 3.11.2.2.3.2b)
change’
‘datg processing configuration 46.4.2.3¢c)
change’
‘invallid PDU’ 3.2.3.6
Table 4-29: Procedure State Table Predicate Descriptions
Predicate Evaluates to TRUE if

positive result”

All checks on the invocation are passed.

“data queued”

At least one PROCESS-DATA invocation is waiting on the Input
Queue

report”

The process-completion-report parameter value in the
associated (ProcessDatalnvocation) PDU is ‘produce report’

“progessing data unit”

Processing for a data unit has started but not completed

PIART-C 2w L)

“intek uptcd’

PSP HT-X 3
OoSTS—IeTrroptet
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Table 4-30: Procedure State Table Boolean Flags

Predicate Flag Set to TRUE if

“interrupt notified” A NOTIFY invocation with the event-name ‘production status
change’ and the event-value ‘interrupted’ has been sent to
the service user

Table 4-31: Procedure State Table Simple Action References

Name References
‘flueue data unit’ 4.6.3.2.3
‘process data unit’ 4.6.3.3
‘tomplete data processing’ 4.6.3.3
‘notify ‘xxx” (Notifylnvocation) with event-name set to ‘xxx’, i.e., 0

the value correspondingde the incoming event.

notify ‘xxx’ / ‘yyy” (Notifylnvocation) with event-name set to ‘xxx’ and
event-value setto ‘yyy'

brocedure to association abort ‘xxx” raise ‘procedure to association abort ‘xxx” event with
diagnostic set to ‘xxx’ to the Association Control
procedure (See 4.2.2.3)

Clear the input queue’ Remaove and discard all PROCESS-DATA invocations
from the Input Queue

erminate itself’ 4.6.3.7

Table 4-32: Procedure State Table Compound Action Definitions

Name Actions Performed

~

nitiate stop} ‘clear the input queue’
(+StopReturn)
>1
IF “data processing started”
THEN

‘complete data processing’
END

{procedure to association abort ‘xxx’} ‘clear the input queue’
‘procedure to association abort ‘xxx”
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4.7 BUFFERED DATA PROCESSING
4.71 VERSION NUMBER

The version number of this procedure is 1.

4.7.2 DISCUSSION

4.7.23—Purpese

The purpose of the Buffered Data Processing procedure is to support transfer of large volumgs
of data at high data rates from the service user to the service provider for processing’by th
servige provider where the maximum latency of data units may have to be limited. For thjs
purpgse the procedure allows a service to select one of the following transfer modes:

(¢]

a) complete transfer mode, in which data are transmitted to the-service provide¢r
completely based on the flow control capabilities of: the underlying data
communications service and any latency that might be implied’is accepted;

b) timely transfer mode, in which the service provider enSures that data units will not e
queued longer than a configurable latency limits and will discard the oldept
unprocessed data units if the capacity of the configurable Input Queue is exceeded.

4.7.212 Concept

The Buffered Data Processing procedure extends the Data Processing procedure (see 4.6)
and ip particular provides specifications for the handling of Input Queue overflow conditionjs
that gre left unspecified by the Data Proc¢essing procedure. The specification of this behavigr
makgs the Buffered Data Processing procedure implementable.

In order to support transfer of(large data volumes at high data rates, the service user blocks
PROLCESS-DATA invocations into a data unit called forward buffer. The forward buffer |s
used [exclusively for the-purpose of transferring the PROCESS-DATA invocations from the
servige user to the service provider. When the service provider receives a forward buffer [it
extracts the PROCESS-DATA invocations and places them on the Input Queue in the ordgr
they have been inserted into the forward buffer by the service user. The maximum size of the
forward buffer is expressed as the number of PROCESS-DATA invocations that may be
storefl in the.buffer. It is a configuration parameter that is specified by the service using the
procgdure.or by a derived procedure.

The service user may also send individual PROCESS-DATA invocations that as specified for
the parent procedure are not enclosed in a forward buffer. The service provider will handle
such unbuffered PROCESS-DATA invocations in the same manner as a forward buffer
enclosing a single PROCESS-DATA invocation.

The Buffered Data Processing procedure defines two modes for the transfer of PROCESS-
DATA invocations from the service user to the service provider; these modes differ in the
method of handling or preventing overflow of the Input Queue:
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a) In complete transfer mode, the service provider stops reading data from the
underlying data communications service when the available space on the Input Queue
drops below the maximum size of a forward buffer and resumes reading data when
there is sufficient room on the Input Queue to store all PROCESS-DATA invocations
that might be included in a maximum sized forward buffer. This approach has the
effect that backpressure is built up on the transport layer, eventually preventing the
service user from transmitting further data. In effect, data will always be transferred
completely accepting any delay that might be implied.

b) In timely transfer mode, when there is insufficient room on the Input Queue,to|store
all PROCESS-DATA invocations received within a forward buffer, Athe " sdrvice
provider discards as many of the oldest PROCESS-DATA invocatiens; for which
processing has not started, as needed to store all PROCESS-DATA invocdtions
contained in the most recently received forward buffer. The objective of this approach
is to minimize the overall processing latency at the expense ofldropping data with the
highest accumulated latency.

The service specification may fix the transfer mode to b& used as part of the sdrvice
specification or may require the selection of the transfer/mode by means of a sqrvice
management parameter.

When adding a PROCESS-DATA invocation to thednput Queue in timely transfer modg, the
service provider starts a latency timer for that PROCESS-DATA invocation and sets its
iitial value to the value defined by the parameter processing-latency-limit{ The
ervice provider discards the PROCESS-DATA invocation if the latency timer expires before
rocessing of the data unit enclosed in the PROCESS-DATA invocation starts.

S
p

When data are discarded in timely,transfer mode because of queue overflow or because of
ekpiry of the processing latengy timer (see 4.7.3.2.2.5), the service user is not notified| This
procedure assumes that deteetion and handling of data loss is performed by higher processing
l1gyers. Where this assumption does not apply, notification of the service user will have|to be
aflded by derived procedures.

47.2.3 Derivation

he Buffered Data Processing procedure extends the Data Processing procedure specified {n 4.6
y the following features:

o~

a)buffering of PROCESS-DATA invocations{for the purpose—of transfer from the

service user to the service provider;

b) support for timely and complete transfer modes for PROCESS-DATA invocations
including specifications how Input Queue overflow shall be prevented or handled;

c) support of a processing latency limit in the timely transfer mode to constrain the time
a PROCESS-DATA invocation may be queued by the service provider before
processing of the enclosed data unit starts.
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BEHAVIOR

4.7.3.1 Starting

The Buffered Data Processing procedure shall be started as defined in the parent procedure in 4.6.3.1.

4.7.3.2 Transfer and Queuing of PROCESS-DATA Invocations

NOTES

1 Subsection 3.10.2.2.4 stipulates that a procedure using the PROCESS;DATA
operation refines or extends the data parameter of that operation. The Buffered Data
Processing procedure does not do that. The data syntax definition fis-left to the
service using this procedure.

2 The following behavior is specified in addition to the specifications for the parent
procedure in 4.6.3.2.

4.7.312.1 Forward Buffer

4.7.312.1.1 For transfer to the service provider, the Service user may group PROCESS$-

DATIA invocations into a forward buffer, which shall be transmitted in its entirety.

NOTES

1 The forward buffer is used exclusively for the purpose of transferring the PROCES$-
DATA invocations from the~se¢rvice user to the service provider and is not gn
operation invocation or response.

2 The service user may,also send individual PROCESS-DATA invocations as specifidd
for the parent procedure in 4.6.3.2.

4.7.312.1.2 The maxuthum forward buffer size, expressed as the maximum number ¢f

PROLCESS-DATAqinvocations that can be stored in a forward buffer, shall be specified Yy

the sprvice using-this procedure or by a derived procedure, where setting of this paramet¢r

may pe delegated to Service Management.

NOTES

1 The number of PROCESS-DATA invocations included in a forward buffer is at the
discretion of the service user as long as it is less than or equal to the specified
maximum forward buffer size.

2 Even if for a given service type the forward buffer will not be used, as only individual
PROCESS-DATA invocations will be sent, the size of the forward buffer needs to be
specified. In case only individual PROCESS-DATA invocations shall be handled, the
size will be limited to a single invocation.
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4.7.3.2.1.3 The maximum forward buffer size shall be less than the configured Input Queue
size.

4.7.3.2.1.4 The service provider shall consider a forward buffer including more PROCESS-
DATA invocations than the specified maximum a protocol error and shall invoke PEER-
ABORT with the diagnostic ‘forward buffer too large’.

4.7.3.2.1.5 When receiving a forward buffer, the service provider shall extract the
ROCESS-DATA mvocations anmd ptace thenr o the nput-Quete 1 the sarme order ay they
hhve been inserted into the forward buffer by the service user.

417.3.2.1.6 When receiving an individual unbuffered PROCESS-DATA (invocatign as
specified in the parent procedure (see 4.6), the service provider shall handle-it in the [same
way as a forward buffer containing a single PROCESS-DATA invocation;

N

7.3.2.2 Data Transfer Modes

47.3.22.1 The service provider shall support the folowing transfer modes for the
r¢ception of forward buffers:

a) complete transfer mode;

b) timely transfer mode.

NOTES

1 The complete transfer mode_ensures that all data transmitted by the service usgr are
received, queued, and processed by the service provider accepting any delay that
might be implied.

2 In the timely transfer mode, the service provider will discard PROCESS-DATA
invocations thatyare queued longer than given by the value of the processing-
latency—k¥mit parameter (see 4.7.2.2). In addition, the service provider will
discard PROCESS-DATA invocations with the highest accumulated latency whgn the
Input Queue overflows.

417.3.2.2:2" The transfer mode to be applied shall be defined by the service using the
procédure or by a derived procedure or may be delegated to Service Management.

473223 In complete transfer mode the service provider shall stop reading data from the
data communications service when the available space on the Input Queue drops below the
maximum forward buffer size and shall resume reading data from the data communications
service when the available space on the Input Queue enables accommodating at least the number
of PROCESS-DATA invocations that can be included in a maximum sized forward buffer.
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NOTES

1

When reading from the data communications service is suspended, backpressure will
build up that may eventually prevent the service user from sending further
PROCESS-DATA invocations.

In this situation the service user will not be able to terminate the procedure nominally
by invocation of the STOP operation until all transmitted data have been read and

4.7.3
allow

provider shall discard as many of the oldest PROCESS-DATA invocations for whigh

procg

NOT

4.7.3
time
procq

4.7.3

specify thatthe processing latency shall not be controlled by the service provider; i.e., the

E — The service user is not notified that PROCESS-DATA invocations have bedn

11 41 - el 1 1 ‘- e - ‘- 41 h | 1. - 1
quouctu Uy uic SCIVILT PIUVIUCL. T1IC ULy wdy 1U LCIHIIIAIC UIC PIOLTUUl T TAlIITL IS y

invocation of PEER-ABORT.

This specification assumes that a service will only use a single instance”of the
Buffered Data Processing procedure if that is operated in complete transfer mode. [f
more than one instance is used then all instances of the Buffered Bata Processing
procedure as well as any other procedures communicating via th€ysame connectign
may be blocked if one of the instances stops reading data fronmithe communications
service.

Most of the points addressed in the notes above will apply regardless of the specific
of the underlying communications technology as leng as such technology has th
characteristics as specified in 1.3.1. The behavior-as described in the notes above
applies fully in case the underlying communication is as specified in reference [2].

o wn

2.2.4 In timely transfer mode, when the.ayailable space on the Input Queue does n¢t
storing all PROCESS-DATA invocations‘extracted from a forward buffer, the servide

ssing has not started as needed to queue all PROCESS-DATA invocations received.

discarded.

2.2.5 The parameter,processing-latency-1imit shall specify the maximum
that a PROCESS<DATA invocation may be queued in timely transfer mode before
ssing of the epelosed data unit has to start.

2.2.6 A.value of zero for the processing-latency-limit parameter shalll

‘prodessing latency timer expired’ event (see table 4-35) shall not occur.

NOTE = As in complete data transfer mode the service provider does not control the
processing latency; i.e., except as provided in 4.7.3.2.2.5, data units will be
discarded only in case the Input Queue overflows. The processing-
latency-limit parameter is set to zero as long as complete transfer mode
applies.
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4.7.3.2.27 The value of the parameter processing-latency-limit shall be
specified by the service using the procedure or by a derived procedure or may be delegated to
Service Management.

4.7.3.2.2.8 When placing a PROCESS-DATA invocation on the Input Queue the service
provider shall start a specific latency timer for that PROCESS-DATA invocation if the value
of the processing-latency-limit parameter is not zero.

7-3.2:2°9 The initiat vatue of fatency umer shait be set 1o the vaiue specitied by the
nrameter processing-latency-limit.

arts or the PROCESS-DATA invocation is discarded the associated lateney-timer shgll be

4

p

417.3.2.2.10 When processing of the data unit enclosed in the PROCESS-DATA invodation
S

canceled.

417.3.2.2.11 If the latency timer expires before processing of the.enclosed data unit gtarts,
the PROCESS-DATA invocation shall be discarded.

NOTE - The service user is not notified that a PROGESS-DATA invocation has [been
discarded because of expiry of the latency timet.

417.3.3 Processing of Data Units

w)

ata units shall be processed as specified fot the parent procedure in 4.6.3.3.

N

7.3.4 Notifications

jwsl

vents shall be notified as specified for the parent procedure in 4.6.3.5 with the exception
pecified in 4.7.4.2.

721

S

7.3.5 Stopping

—

he procedure-shall be stopped as specified for the parent procedure in 4.6.3.6.

417.3.6 <~Ferminating

—

he-procedure shall terminate as specified for the parent procedure in 4.6.3.7.
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4.74 REQUIRED OPERATIONS

Table 4-33: Buffered Data Processing Procedure Required Operations

Procedure
Blocking/Non-
Operations Source Extended Refined Blocking
START DataProcessing N N Bfockimyg
STOP Data Processing N N Blocking
PROCESS-DATA Data Processing N N Non-Blocking
NOTIFY Data Processing Y N Non-Blocking

4.7.41 PROCESS-DATA (Unconfirmed)

The Buffered Data Processing procedure uses the unconfirmed variant of the PROCES$-
DATIA operation.

4.7.412 NOTIFY (Unconfirmed)
4.7.42.1 General

The Buffered Data Processing procedure shall-inherit the notifications defined for the parent
proc¢dure in 4.6.4.2.3.

Notification shall be performed as defined in the parent procedure in 4.6.3.5.

4.7.42.2 event-value

4.7.42.2.1 Except forrthe ‘data processing configuration change’ (event-name) event
the event-value specifications of the parent procedure shall apply.

4.7412.2.2 For,the ‘data processing configuration change’ (event-name) event the
event-value shall report the values of the dynamically modifiable parameters
max imum=Forward-buffer-size, Input-queue-size and processing
latency-limit defined in 4.7.5. The first part of the path specifying the type to be usdd
is Notifylnvocation : gventvaiue - Eventvaiue™: qualified Vatues :
‘SequenceOfQualifiedValues’: ‘SEQUENCE OF QualifiedValues’ where this sequence has
the length 3. The first element of this sequence shall report the maximum-forward-
buffer-size, the second the input-queue-size, and the third the processing-
latency-limit parameter value. For each of the three parameters the following shall
apply: If the qualifier of the to-be-reported value is not ‘valid’, then the second part of the
path is one of the following: (a) ‘QualifiedValues’: ‘unavailable’: ‘NULL’; or (b)
‘QualifiedValues’: ‘undefined’: ‘NULL’; or (c) ‘QualifiedValues’: ‘error’: ‘NULL’. If the
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qualifier of the to-be-reported value is ‘valid’, then the second part of the path is
‘QualifiedValues’: ‘valid’: ‘TypeAndValueComplexQualified’: ‘typeAndValue’:
‘integerPositive’: ‘SEQUENCE OF IntPos’, where this sequence shall have the length 1. All
relevant types are defined in F4.3.

475 CONFIGURATION PARAMETERS

AZE 1 The RBuffoarad Data Praocaccing mnracadiirs oot oendi A noraiaotare thaot nood to be
Spfo=x He—bHurerea—ata—TToceSSHgPproceattre—coRguratton—paraineterStnatHheeal

pnfigured in the context of the procedure shall be as defined in table 4-34.

(@)

NOTE — For each configuration parameter, the table provides the enginegrinig unit (if
applicable), a cross reference to the use of the parameter in the ‘specificatipn of
the procedure, identifies whether the parameter may be read-and/or dynamically
modified, and also identifies the Parameter Identifier and type to be usgd in
reporting the value of the parameter.

Table 4-34: Buffered Data Processing Procedure €onfiguration Parameters

Cross- Dynamically Configuration Parameter

Parameters Reference | Readable | modifiable Identifier and Type (F4.16)
data- 47322 Yes No pBDPdataTransferMode
tiransfer-
node PBDPdataTransferModeType
nfax imum- 473212 |Yes Yes pBDPmaxForwardBufferSize
florward- PBDPmaxForwardBufferSizeType
Quffer-size
(in number of
HROCESS-
DATA

mvocations the
buffer will store)

input-queue- | 4.6(3:24 Yes Yes pDPinputQueueSize

gqize (in PDPinputQueueSizeType
El;zrg%aégfs (inherited from the parent Data
DATA ) Processing procedure)

imvocatiens the
queue will store)

l: rgcessi ng- |4.7.3.2.25 | Yes Yes pBDPprocessinglLatencylimit
atency- _ .
Limit (in PBDPprocessingLatencyLimitType

milliseconds)

CCSDS 921.1-B-1 Page 4-61 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

4.7.6 PROCEDURE STATE TABLE

Table 4-35: Buffered Data Processing Procedure State Table

No Incoming Event SIES, SO
' (‘inactive’) (‘active’)
1 (Startinvocation) IF “positive result”
THEN (See table 4-27)
Set "interrupt notified” to FALSE
set “reading suspended” to FALSE
(+StartReturn) > 2
ELSE
(-StartReturn)
ENDIF
(See table 4-27)
2 (Stoplnvocation) (See table 4-27) (See table 4-27)
3 (ProcessDatalnvocation)® (See table 4-27) IF “timely mode?
THEN
IF “quetie overflow”
THEN
‘discard oldest data units’
ENDIF
ENDIF

‘queue data unit’
IF “complete mode”
THEN
IF “queue full”
THEN
‘suspend reading’
set “reading suspended” to TRUE
ENDIF
ENDIF
IF “interrupted”
THEN
IF (NOT “interrupt notified”)
THEN
‘notify ‘production status change’/
‘interrupted”
set “interrupt notified” to TRUE
ENDIF
ENDIF

' In terms of Service Provider behavior, handling of an incoming PROCESS-DATA invocation and handling of an
incoming forward buffer containing only one PROCESS-DATA invocation are identical.
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No.

Incoming Event

State 1
(‘inactive’)

State 2
(‘active’)

(ForwardBuffer)

{procedure to association abort
‘protocol error’}

IF “timely mode”
THEN
IF “queue overflow”
THEN
‘discard oldest data units’
ENDIF
ENDIF
‘queue all data units’
IF “complete mode”

THEN
IF “queue full
THEN

‘suspend reading’
set “reading suspended” to TRUE
ENDIF

ENDIF

IF “interrupted”.

THEN
IF (NOT("interrupt notified”)
THEN

‘notify ‘production status changpe
‘interrupted”
Set “interrupt notified” to TRUE
ENDIF
ENDIF

-~

‘data unit ready’

(See table 4-27)

(See table 4-27)

‘data unit processing complete

(See table 4-27)

IF “report”
THEN
‘notify ‘data processing complete:
ENDIF
IF “reading suspended”
THEN
IF (NOT “queue full”)
THEN
‘resume reading’
set “reading suspended” to FALSE
ENDIF
ENDIF

‘processing latency timer
expired’

Not applicable

‘discard data unit’

‘production status change to
‘interrupted”

(See table 4-27)

(See table 4-27)

‘production status change to
‘halted”

(See table 4-27)

(See table 4-27)

10

‘production, status change to
‘operational”

(See table 4-27)

(See table 4-27)

11

‘production status change to
‘configured”

(See table 4-27)

(See table 4-27)

12

‘production configuration

(See table 4-27)

(See table 4-27)

crange

13

‘data processing configuration
change’

(See table 4-27)

‘notify ‘data processing configuration
change’ / ‘procedure configuration
parameter values” (see 4.7.4.2.2.2)

14

‘invalid PDU’

(See table 4-27)

(See table 4-27)

15

‘terminate procedure’

(See table 4-27)

(See table 4-27)
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Table 4-36: Procedure State Table Incoming Event Description References

Event Reference

‘data unit processing completed’ 4.6.3.4

‘data unit ready’ 4.6.3.3.1

‘processing latency timer expired’ 4732211

‘terminate procedure’ 4.2.3

‘produ?,tlon status change to B2.4

halted

‘prodluction status change to

i - B2.4

intefrupted

‘prodluction status change to

¢ 1 LAl 824

opefational

:prod_uctlon”status change to B2.4

configured

‘prodluction configuration change’ 3.11.2.2.3.2b)

data pr,ocessmg configuration 4742992

change

‘invglid PDU’ 3.2.3.6

Table 4-37: Procedure State, Table Predicate Descriptions
Predicate Evaluates to TRUE if

“qudue overflow” There is not sufficient space on the Input Queue to store the
PROCESS-DATA invocations received. The transfer mode
is ‘timely’.

“queue full” There is not enough space on the Input Queue to store all
PROCESS-DATA invocations that might be contained in a
maximum sized forward buffer. The transfer mode is
‘complete’.

“complete mode® Complete transfer mode is in effect (see 4.7.3.2.2).

“timely mode™ Timely transfer mode is in effect (see 4.7.3.2.2).

“intgrrupted” The production-status is ‘interrupted’.

“report” Fheprocess=compltetion=reportparametervatoein
the associated (ProcessDatalnvocation) PDU is ‘produce
report’ (see 4.6.4.1.4).
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Table 4-38: Procedure State Table Boolean Flags

Predicate Flag Set to TRUE if

In complete transfer mode reading data from the data

“reading suspended” oo )
9 P communications service has been suspended.

A NOTIFY invocation with the event-name ‘production
“interrupt notified” status change’ and the event-value ‘interrupted’ has
been sent to the service user.

Table 4-39: Procedure State Table Simple Action References

Name References

gqueue data unit’ 4.7.3.2

queue all data units’ 4.7.3.2

suspend reading’ 4.7.3.2

resume reading’ 4.7.3.2

discard oldest data units’ 4.7.3.2

discard data unit’ 4.7.3.2.2.11

notify ‘xxx’ / ‘yyy” (Notifylnvocation) with event-name set to ‘xxx’ and
event-value setto ‘yyy'

procedure to association abort raise /procedure to association abort ‘xxx” event with

XXX diagnostic set to ‘xxx’ to the Association Control
procedure (see 4.2.2.3)

Table 4-40: Procedure State Table Compound Action Definitions

Namec\o ‘ Actions Performed
{procedure to assoeiation abort ‘clear the Input Queue’
&xx'} ‘procedure to association abort ‘xxx”
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SEQUENCE-CONTROLLED DATA PROCESSING

VERSION NUMBER

The version number of this procedure is 1.

4.8.2

DISCUSSION

4.8.2

The purpose of the Sequence-Controlled Data Processing procedure is:

a

The §
contn

repoits on the ongoing production process.

4.8.2

The
(see
STA

STA

Whej
contad
other

NOT]

For

1 Purpose

to provide strict sequential transfer and processing of data units in 'the sequend
defined by the service user;

to enable the service user to resynchronize transfer and proce$sing of data units {
case a problem is detected during processing of a data unit.

olled data transfer and processing and that need confirmdtion of data transfer and staty

2 Concept

Sequence-Controlled Data Processing procedure extends the Data Processing procedu
4.6). Before data units can be transferred for processing, the service user invokes

RT operation.

1 the service providerteceives the first PROCESS-DATA invocation, it verifies that th
ined data-unit=id value is equal to the one defined in the START operatio
wise the service provider rejects the PROCESS-DATA invocation.

E — ThetSequence-Controlled Data Processing procedure uses the confirmed variai
of'the PROCESS-DATA operation.

hll- following PROCESS-DATA invocations, the service provider verifies that th

procedure is intended for use in Cross Support Transfer Séryices that involve sequence

RT operation, which contains thesdata-unit-id value the service provider shalll
accept in the first PROCESS-DATA" invocation after the successful completion of th

n

IS

(&
a

€

(=}

-

nt

it d 1 ona ograntar thaon tha Apa ranarzad 100 thg npeainic annantad DPDOYWCEQ

datu T o 15 Onv S oattr—aran oo ont ooy OOt ProvIot s aTT U PO IO TIED

DAT

A invocation; if that is not the case, the PROCESS-DATA invocation is rejected.

Before a PROCESS-DATA invocation can finally be accepted, the service provider checks:

a) whether production-status is not ‘halted’;

b) whether the included earliest and latest production times are consistent;
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¢) whether the Input Queue is not full; and

d) whether the service provider is in the ‘active.processing’ state (see table 4-46).
If any of these checks fails, the PROCESS-DATA invocation is rejected.
NOTE - Further details on production status changes are defined in annex B.

After acceptance of the PROCESS-DATA invocation, the service provider sends a positive
r¢turn to the service user and buffers the PROCESS-DATA invocation on the Input Queug. The
prvice provider starts processing not earlier than the ear l 1est-data-process=start-
tiime and not later than the latest-data-process-start-time included ip the
PROCESS-DATA invocation. In case no earliest-data-process-start-timpe is
gjven for the data unit, processing starts as soon as possible regardless if the-latest-data-
process-start-time is given or not; otherwise the service provider starts datq unit
processing within the time frame defined by the earliest and latest pro€essing times.
N

7]

OTE - Regardless of the service user having defined eartiest-data-process-
start-time and latest-data-proceSs-start-time, the sgrvice
provider processes the data units in the sequence defined by the data-unit-
1d in the PROCESS-DATA operation, “which in this procedure serves|as a
sequence counter. This means that the-PROCESS-DATA operations are always
processed in the order they have been teceived and buffered.

eporting of the completion of processing-steps is performed as defined by the parent|Data
rocessing procedure in 4.6.3.4.

= =

e

f processing of a data unit fails, the service provider enters a ‘locked’ state and notifigs the
ervice user of the problem., While in the ‘locked’ state, the service provider doep not
erform any data processing; tior does it accept any new PROCESS-DATA invocations|from
Ie service user. To recover from the ‘locked’ state, the service user may issue a §TOP

vocation; the servige provider then clears the Input Queue, exits the ‘locked’ stat¢ and
t¢grminates the procedure. After the completion of the STOP operation, the service user issues
START invocatien (as soon as production-status becomes ‘operational’ again{—see
OTE) with the-next data-unit-1d the service provider shall accept.

|72]

= o

—

Z o

NOTE «=="Because the STOP operation puts the procedure in the ‘inactive’ state, the sdrvice
user in this case must use other means to obtain the production status if proyided
by the service.

Alternatively to invoking a STOP operation followed by a START operation, the service user
may invoke an EXECUTE-DIRECTIVE operation with the directive-identifier
‘reset’ to clear the Input Queue and exit the ‘locked’ state, where the directive-
qual 1 fier parameter defines the next data-unit-id the service provider shall accept.

NOTE - The ‘locked’ state is a substate of the ‘active’ state that does not affect the state
of the service instance.
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.3 Derivation

The Sequence-Controlled Data Processing procedure extends the parent Data Processing
procedure specified in 4.6 by the following features:

a) use of the confirmed variant of the PROCESS-DATA operation;

b) start of processing of the data units not earlier than an earliest and not later than a

latest processing start time defined by the service user;

o

4.8.3
4.8.3

NOT]

4.8.3
uni
procy
valug

4.8.3
recel
comy

4.8.3

transition to a ‘locked’ state and notification of the service user in case processing
a data unit fails;

OTE - In such a case the service provider is blocked, and does not accept-any furth¢

PROCESS-DATA invocations, as the strict sequential processing cannot 4
guaranteed anymore.

resynchronization of data unit processing by the service usér in case of a problel
detected during data unit processing.

BEHAVIOR
1 Starting

E — The following behavior is specified in“addition to the specifications for the pare
procedure in 4.6.3.1.

1.1 The service user shall inyoke’ the START operation with the First-data

F-1d parameter, to request that-the service provider prepare to receive data units for

ssing. The service provider shall memorize the First-data-unit-id parametq
that shall be accepted withthe first PROCESS-DATA invocation.

1.2 If production-status is ‘interrupted’ at the time the START invocation

ved, the service provider shall issue a negative return with the diagnostic ‘unable {o

b

ly’.

2 Transfer and Queuing of Data Units

f

78

IS

NOT

ES

1

Subsection 3.10.2.2.4 stipulates that a procedure using the PROCESS-DATA
operation refines or extends the data parameter of that operation. The Sequence-
Controlled Data Processing procedure does not do that. The data syntax definition
is left to the service using this procedure.

The following behavior is specified in addition to the specifications for the parent
procedure in 4.6.3.2.
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4.8.3.2.1 The service user shall set the value of the data-unit-id parameter of the first
PROCESS-DATA operation invocation after a successful START operation to the value of
the First-data-unit-1id parameter of the START operation.

4.8.3.2.2 The service user shall set the data-unit-id of all PROCESS-DATA
operations following the first PROCESS-DATA operation invocation to the value of the
data-unit-id parameter of the previous accepted PROCESS-DATA operation
incremented by one.

N

8.3.2.3 If the data-unit-id value has reached the maximum value given by the'range
f the data-unit-id parameter and has to be incremented by one, the pardmeter yalue
hall wrap around to zero.

©, O

S

8.3.2.4 If the service provider detects an unexpected value of thg data-unit-id
pprameter of the PROCESS-DATA operation, it shall issue a negative return with the
diagnostic ‘out of sequence’.

418.3.2.5 If the Input Queue used for buffering of incoming-PROCESS-DATA operati¢ns is
fyll at the time the service provider receives a PROCESS:DATA invocation, the sqrvice

provider shall issue a negative PROCESS-DATA returnwith the diagnostic ‘unalple to

b

fore’.

wn

418.3.2.6 If production-status is ‘halted’ at the time of reception of a PROCESS-
DATA invocation, the service provider shalkissue a negative PROCESS-DATA return| with
the diagnostic ‘unable to process’.

418.3.2.7 If production-status is not ‘halted’ at the time of reception [of a

OCESS-DATA operation invoeation, but the service provider is in the ‘locked’ substate,
e service provider shall issug a negative PROCESS-DATA return with the diagnostic
service instance locked’,

=+

-~

8.3.2.8 If the serviee provider does not accept a PROCESS-DATA invocation, it|shall
fscard the data ufit:

[T

418.3.3 Processing of Data Units

NOTE® — The following behavior is specified in addition to the specifications for the parent
procedure in 4.6.3.3.

4.8.3.3.1 Data Processing Start Time

4.8.3.3.1.1 The service provider shall start processing of the data unit not earlier than the
time defined by the earl1est-data-process-start-time parameter and not later
than the time defined by the latest-data-process-start-time parameter, both
defined in the PROCESS-DATA operation.
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4.8.3.3.1.2 If the value of the earl iest-data-process-start-time parameter is
‘undefined’ in the PROCESS-DATA invocation, the service provider shall process the data
unit included as soon as possible as long as production-status is ‘operational’.

NOTE - This implies that while production-status is ‘configured’ or ‘interrupted’
the service provider waits until production-status changes to
‘operational’.

4.8.3[3T3 I the value of the latesT-data-process-star t-TIMe parameter_|s
‘und¢fined’ in the PROCESS-DATA operation, then the service provider shall process the
included data unit as long as the production status is ‘operational’.

4.8.313.1.4 Ifthe latest-data-process-start-time parameter in the. PROCES$-
DATIA operation is not ‘undefined’, the service provider shall defer processing of the data
unit [if the current production-status is ‘interrupted’. Processing_shall be deferrgd
until| either production-status changes to ‘operational’ before latest-datal-
process-start-time expires, or the latest-data-process-start-time
expites, in which case the service provider shall discard the data unit.

4.8.313.1.5 If processing of a data unit has not beguniat or before latest-datal-
process-start-time, a NOTIFY operation shallbe issued with the Event Identifigr
‘expired’ (event-name) and the data unit shall be discarded.

4.8.313.1.6 If production-status changes-to ‘interrupted’, and there is a data unit at
the Head of the queue, and its latest-data-process-start-time is ‘undefined,
and no other data unit is being processed;:the service provider shall not start processing byt
wait until production-status changes back to ‘operational’.

4.8.313.2 Positive Feedback

Statujs reporting shall be-performed as defined in the parent procedure in 4.6.3.4.

4.8.3l4 Notification of Production Status Changes

Prodyction status changes shall be reported as defined in the parent procedure in 4.6.3.5.1.

4.8.3.5 Notification of Production Configuration Changes

Production configuration changes shall be reported as defined in the parent procedure in
4.6.3.5.2.

4.8.3.6 Locking

4.8.3.6.1 The state ‘active.locked’ shall be a substate of the ‘active’ state.
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4.8.3.6.2 The service provider shall enter the ‘active.locked’ substate when:
a) the data unit has already expired at the time when processing shall start; or

b) production-status changes to ‘interrupted’ and a data unit is currently being
processed; or

¢) production-status changes to ‘halted’.

4[87376.3  In the ‘active.locked substate, the service provider shall reject PROCESS-DATA
invocations from the service user with the diagnostic ‘service instance locked’; it|shall
npt perform any processing of data units in its Input Queue.

418.3.6.4 To recover from the ‘active.locked’ substate, the service user may issue a §TOP
iitvocation followed by a START invocation or an EXECUTE-DIRECTIVE invocation| with
the directive-identifier equal to ‘reset’.

NOTE - Both options clear the Input Queue.

S

8.3.7 Resetting

P

f the service user invokes the EXECUTE-DIRECTIVE operation with the directive-
dentifier equal to ‘reset’, the service provider shall:

a) send the EXECUTE-DIRECTIVE acknowledgement to the service user;

b) clear the Input Queue;

¢) wait for processing to coraplete, and provide feedback as described in 4.6.3.4, iff any
data unit is currently being processed,

d) if in ‘active.locked’ substate, wait for production-status to befome
‘operational’ and then transition to the ‘active.processing’ substate;

e) set the First-data-unit-id to the value requested in the EXECUTE-
DIRECTIVE invocation;

f) sendythe EXECUTE-DIRECTIVE return to the service user.

418:3.8 Stopping

The procedure shall be stopped as specified for the parent procedure in 4.6.3.6.

4.8.3.9 Terminating

The procedure shall terminate as specified for the parent procedure in 4.6.3.7. In addition any
pending acknowledgements shall be deleted.
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484 REQUIRED OPERATIONS

Table 4-41: Sequence-Controlled Data Processing Procedure Required Operations

Procedure
Operations Source Extended Refined Blocking/Non-Blocking

START Data Processing | Y N Blocking

STOP common N N BIocking

PROLCESS-DATA | Data Processing | Y N Non-Blocking

NOT|FY Data Processing | Y N Non-Blocking

EXECUTE- Common Y N Blocking

DIRECTIVE

4.8.4{1 START (Confirmed)

48.41.1 General

The

defined in 3.7 through the addition of one parameter to th&.invocation.

4.8.4]1.2 Operation Parameters Definitions

The

defined in 3.7 through the addition of the-fi rst-data-unit-id parameter.

4.8.4

48.4
shall

48.4

Sequence-Controlled Data Processing procedure shall, eéxtend the START operatio

Sequence-Controlled Data Processing:‘procedure shall extend the START operatiq

Table 442> START Extension Parameters

Extension Parameters Invocation Return
first-data-unit-id M

1.3 Extension Parameter Syntax

1.3.1~The type SequContrDataProcStartinvocExt, as defined in F4.1
specify the syntax of the extension parameter of the START invocation.

n

n

1.3.2 first-data-unit-id

The First-data-unit-id parameter shall contain the value of the data-unit-id
parameter that will be present in the first PROCESS-DATA invocation after the preceding
successful START operation.
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NOTE - Following a data processing failure, processing of a data unit for which
processing started before the failure condition occurred may still continue. Also,
reports on the progress of this processing may still be generated. The service user
(when restarting the data transfer) shall therefore choose the value of the
first-data-unit-id parameter such that all data units can still be
unambiguously identified.

o 4.9 =l mVaVal ol aYalll =W, A Lo i ol (AY
4 0.4.£ FRUCLEOO~UATA (CUTTITTIIEU)

418.4.2.1 General
418.4.2.1.1 The Sequence-Controlled Data Processing procedure shall extendithe PROCESS-
DATA invocation defined in 3.10 through the addition of the earliest~data-proce¢ss-
S
d

tart-time and latest-data-process-start-time parameters, and addifional
1agnostic values.

418.4.2.1.2 The Sequence-Controlled Data Processing procedure shall use the conf:E'med
vpriant of the PROCESS-DATA operation and as a consequence the confirmed variant ¢f the
Standard Operation Header.

418.4.2.1.3 The Sequence-Controlled Data Précessing procedure shall extend| the
PROCESS-DATA return defined in 3.10 through the addition of the data-unit-id

pprameter.

Table 4-43: PROCESS-DATA Invocation Extension Parameters

Parameters Invocation
Standard Operation Header (confirmed) M
earliest-data-process-start-time M
latest—~data-process-start-time M

Table 4-44: PROCESS-DATA Return Extension Parameters

Parameters Return
data-unit-id M

4.8.4.2.2 Standard Confirmed Operation Header

This operation shall use the Standard Confirmed Operation Header (see 3.3).
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.2.3 Extension Parameters Syntax

4.8.4.2.3.1 The type SequContrDataProcProcDatalnvocEXt, as defined in F4.10,
shall specify the syntax of the extension parameters of the invocation of the PROCESS-
DATA operation.

4.8.4.2.3.2 The type SequContrDataProcProcDataPosReturnkExt, as defined in
F4.10, shall define the syntax of the extended positive return of the PROCESS-DATA

operd

4.8.4
F4.1
oper3

4.8.4
F4.1
DAT]

4.8.4

48.4
returi

48.4
returi
incre

4.8.4

returi

a

4.8.4

Tiomn.

tion.

A return.

2.4 data-unit-id

h to the value expected in the next PROCESS-DATA invocation.

h contains the value of the data-unit-id in the PROCESS-DATA invocatig
mented by one.

h shall contain the value expected by the service provider:

operation, it is.the value specified in First-data-unit-id parameter of th
START invocation;

otherwise-the value is one greater than the value of the data-unit-1id of the la
accepted PROCESS-DATA invocation.

244" 1f the data-unit-id value has reached the maximum value given by th

fiba At 1net mA oot o oo 0 o o PEeY tad h tha noroiaang

2.3.3 The type SequContrDataProcProcDataNegReturnEXt, as defined {n
, shall define the syntax of the extended negative return of the PROCESS-DATA

2.3.4 The type SequContrDataProcProcDataDiagnosticCEXt, as defined in
, shall define the additional values of the diagnostic parametér of the PROCES$

2.4.1 The service provider shall set the data<unit-id in the PROCESS-DATA

2.4.2 If the invocation is accepted, therdata-unit-id in the PROCESS-DATA

2.4.3 If the invocation isrejected, the data-unit-i1d in the PROCESS-DATA

in case of the first PROCESS-DATA operation following a successful STAR[T

n

5t

€

Bnera anfa XL nao a
rangb \VJERVSLvERw oy uey UllTe © LA%! Pululllbl«\dl aAllvu 1145 U ULV 1LIvIVIIVIIIVU U_y UiV, LIV Pululll\.«t\/r

value shall wrap around to zero.

48.4

2.5 earliest-data-processing-start-time

48.4.25.1 The earliest-data-process-start-time parameter shall either be
‘undefined’ or shall contain the earliest time at which processing of the data unit may begin.
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4.8.4.25.2 If the earliest-data-process-start-time parameter is ‘undefined’
the service provider shall begin processing as soon as:

a) production-status becomes or is ‘operational’; and

b) no other data unit that was transferred earlier than this data unit has not yet completed
processing.

48.4.2.6 latest-data-processing-start-time

48.4.26.1 The latest-data-process-start-time parameter shall| €ithdr be
yindefined’ or shall contain the latest time at which processing of the data unit-shall begjn.

-~

N

8.4.2.6.2 Ifthe latest-data-process-start-time is equal tothe earligst-
ata-process-start-time, the processing of the data shall start-at this time.

Q.

418.4.2.7 diagnostic Parameter Extension Value Defititions

If a negative PROCESS-DATA return is sent, the diagnostic parameter shall use one of
the diagnostic values specified in 3.3.2.7.1 or ong of the following values:

a) ‘unable to process’—the service provider cannot process data because the sdrvice
provider has been taken out of servicefor an indefinite period by management a¢tion,
i.c., production-status is ‘halted’;

b) ‘service instance locked’—production-status is not ‘halted’, but the sdrvice
provider is in the ‘active.lgcked’ substate and therefore cannot process the data;

NOTE - The service provider has reported the fault condition causing the
‘active:locked’ substate to the service user via a NOTIFY operation] (For
possible reasons, see 4.8.3.6.2).

c) ‘out of sequence’—the value of the data-unit-1id parameter is not equal to the
value expected by the service provider; the expected value is one of the following:

=

1){in the case of the first PROCESS-DATA operation following a succgssful
START, the value of the First-data-unit-id parameter of that START

invocation;

2) otherwise, the value of the data-unit-id parameter of the last positive
PROCESS-DATA return;

d) ‘inconsistent time range’—the time specified in the earl 1est-data-process-
start-time parameter is later than the time specified in the latest-data-
process-start-time parameter;
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e) ‘invalid time’—the production time window is invalid for one of the following
reasons:

1) the period from earliest-data-process-start-time to latest-
data-process-start-time does not overlap with the range of times for
which service production is scheduled;

2) the period from earliest-data-process-start-time to latest-
data-process-start-time does not overlap with the service instance

provision period;

NOTE - The production may be scheduled to terminate earlier than the lservid
instance provision period ends. A service provider’s Complex 'may do o
to have the production engine available for support of a different missign
as soon as possible, but permitting the service users of the previous
production period some extra time to retrieve for example a status repoyt
reflecting the final accounting information.

(¢)]

f] ‘late data’—latest-data-process-start-time:is earlier than the time the
PROCESS -DATA operation is received by the servicéqrovider;

g) ‘data error’—the service provider has performed. error checks as provided in th
service agreement and has determined that this data is in error; for example, the data
exceeds the maximum size allowed for this_service instance;

(¢}

h) ‘unable to store’—the service provider has not enough buffer space available to stofe
this PROCESS-DATA invocation.

4.8.413 NOTIFY (Unconfirmed)
4.8.413.1 General

The Sequence-Controlled,Data Processing procedure shall inherit the notifications define
for the parent procedtre in 4.6.4.2.3, but shall extend the NOTIFY operation by introducin
additjonal values~for the data-processing-status parameter and by adding tw
permiissible Evént' Identifier values to the event-name parameter as specified in th
follofving subsections.

o O 0 o

4 8 A9 Adata nNnrococcina - coctatuc b
. Pl iR~ Y = A A =y rJl A A AwEw pw N | |3 ~SeACUJIT

4.8.4.3.2.1 The type DataProcNotifylnvocExt, as defined in F4.8, is inherited from
the parent procedure, but is extended for the Sequence-Controlled Data Processing procedure
by the type SequContrDataProcStatus as defined in F4.10.

4.8.4.3.2.2 By means of this extension, the data-processing-status parameter can
also have one of the following values:
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a) ‘expired’—at the time processing of the data unit identified by the data-unit-
last-processed parameter was attempted, the latest-data-process-
start-time was already in the past;

b) ‘processing not started’—processing of the data unit identified by the data-unit-
last-processed parameter was attempted, but could not be started because the
production-status was ‘interrupted’.

S

8.4.3.3 event-name Extension

418.4.3.3.1 The value of the event-name shall be one of the following:

a) one of the events specified by the Data Processing procedure NOEIFY operatipn in
4.6.4.2.3; or

b) ‘expired’ (event-name)—at the time when processing”is being started| the
latest-data-process-start-time is already, i the past; the event-name
of this event shall contain the procedure instance idenfifier of the procedure insfance
triggering the event; or

NOTE - When the ‘expired’ event occurs,,the procedure enters the ‘active.logked’
substate (see 4.8.3.6.2) which:in turn means that the ‘locked’ event]is to
be reported. Therefore, whenever the ‘expired’ event occurs,| two
notifications will be sent by this procedure.

c) ‘locked’ (event-name)—at the-time when processing is supposed to be started or
while a data unit is being.processed, one of the conditions specified in 4.8{3.6.2
occurred: the event-nanie of this event shall contain the procedure insfance
identifier of the procedure instance triggering the event.

N

8.4.3.3.2 The Published Identifiers for the values (event-name) ‘expired’ and ‘logked’
e specified in F4.16 'as’pSCDPexpired and pSCPDlocked, respectively.

o

4{8.4.3.4 event-value

8.4.3.4% " For the ‘data processing configuration change’ (event-name) event the event-
a lue'shall report the value of the dynamically modifiable parameter input-queue-size
pfined in 4.8.5. The first part of the path specifying the type to be used is ‘NotifyIlnvocation’:
eventValue’: ‘EventValue’: ‘qualifiedValues’: ‘SequenceOfQualifiedValues’: ‘SEQUENCE
OF QualifiedValues’ where this sequence has the length 1. If the qualifier of the to-be-reported
value is not ‘valid’, then the second part of the path is one of the following: (a)
‘QualifiedValues’: ‘unavailable’: ‘NULL’; or (b) ‘QualifiedValues’: ‘undefined’: ‘NULL’; or
(c¢) ‘QualifiedValues’: ‘error’: ‘NULL’. If the qualifier of the to-be-reported value is ‘valid’,
then  the second part of the path is ‘QualifiedValues’: “valid’:
‘TypeAndValueComplexQualified’: ‘typeAndValue’: ‘integerPositive’: ‘SEQUENCE OF
IntPos’, where this sequence shall have the length 1. All relevant types are defined in F4.3.

o< b

-
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4.8.4.3.4.2 For the ‘expired’ (event-name) event the event-value shall be ‘empty’

unles

s otherwise specified by the service using this procedure or by a derived procedure.

4.8.4.3.4.3 For the ‘locked’ (event-name) event the event-value shall be ‘empty’

unles

s otherwise specified by the service using this procedure or by a derived procedure.

4.8.4.3.4.4 Except for the ‘data processing configuration change’, the ‘expired’ and the

‘lock

ed’ (event-name) events the event-value specifications of the parent procedure

apply-

4.8.4
4.8.4

The
DIRI
dirg
48.4

The

Idenfifiers possible for the directive=identifier parameter (see tH

pSCI
that 1

4.8.4

484
unit
shall

48.4
‘Exe
‘Dirg
‘Typ

4 EXECUTE-DIRECTIVE (Acknowledged)

4.1 General

Sequence-Controlled Data Processing procedure shall extend “the EXECUTH
ECTIVE operation defined in 3.13 through the definition of one value possible for the
pctive-identifier parameter.

4.2 directive-identifier Extension

Sequence-Controlled Data Processing procedureshall add ‘reset’ to the set of Directiye

(¢]

DPdirectivesld branch of the Object Identifier tree). This Directive Identifier requests
he service provider clears the Input Queue.

4.3 directive-qualifier Value

4.3.1 The value of the'directive-qualifier shall identify the next-data]
F - 1d parameter valuye, i:¢., the data-unit-id parameter value the service provid¢r
accept in the next PROCESS-DATA invocation.

4.3.2 The directive-qualifier parameter is defined by
cuteDirectiVelnvocation’: ‘directiveQualifier’: ‘localProcDirQualifierf:
ctiveQualifierValues’: ‘TypeAndValueComplexQualified’: ‘typeAndValuef:
eAndValue’: ‘intUnsigned’: ‘SEQUENCE OF IntUnsigned’ where this SEQUENCE

has tl

ne’length 1.

4.8.5

485
need

CONFIGURATION PARAMETERS

.1 The Sequence-Controlled Data Processing procedure configuration parameters that
to be configured in the context of the procedure shall be as defined in table 4-45.
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NOTE - For each configuration parameter, the table provides the engineering unit (if
applicable), a cross reference to the use of the parameter in the specification of
the procedure, identifies whether the parameter may be read and/or dynamically
modified, and also identifies the Parameter Identifier and type to be used in
reporting the value of the parameter.

Table 4-45: Sequence-Controlled Data Processing Procedure Configuration Parameters

Cross- Dynamically Configuration Parameter

Parameters | Reference Readable modifiable Identifier and Type-(F4]16)
nput- 4.6.3.2.4 Yes Yes pDPinputQueueSize
ueue-size PDPinputQueueSizeType

in number of (inherited fror’the parent Data
ROCESS- Processing procedure)
ATA

invocations

he queue will

store)
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48.6 PROCEDURE STATE TABLE

Table 4-46: Sequence-Controlled Data Processing Procedure State Table

No. | Incoming Event

State 1
(‘inactive’)

State 2.1
(‘active.processing’)

State 2.2
(‘active.locked’)

1 (Startinvocation)

IF “positive result”
THEN

{procedure to association abort
‘protocol error’} > 1

{procedure to association abort
‘protocol error’} > 1

(FStartReturn)

>21

ELSE
(-StartReturn)

ENDIF

N
—~

btoplnvocation)

(See table 4-27)

IF “positive result”
THEN
{initiate stop}

IF “positive result*
THEN
{initiate’ stop}

change to ‘configured”

ELSE ELSE
(-StopReturn) (*StopReturn)
ENDIF ENDIF
3 (ProcessDatalnvocation) | (See table 4-27) IF “positive result” ‘discard data unit’
THEN (-ProcessDataReturn)
‘gueue data unit’
(+ProcessDataReturn)
ELSE
‘discard data unit’
(-ProcessDataReturn)
ENDIF
4 ‘data unit ready’ Not applicable ‘process data unit’ Not applicable
5 ‘data unit processing [ignore] IF “report” Not applicable
cpmplete’ THEN
‘hotify ‘data processing
completed”
ENDIF
6 ‘gxpired’ Not applicable ‘notify ‘expired” Not applicable
> 22
7 ‘groduction status [ignore] IF “processing data unit” [ignore]
change to ‘interrupted” THEN
‘notify ‘production status change’
/ ‘interrupted”
> 22
ELSE
[ignore]
ENDIF
8 ‘groduction Status [ignore] ‘notify ‘production status change’/ | ‘notify ‘production status changg’ /
change to_‘halted” ‘halted” ‘halted”
2> 22
9 ‘groduction status [ignore] Not applicable ‘notify ‘production status changg’ /
change to ‘operational” ‘operational”
10 ‘production status [ignore] Not applicable ‘notify ‘production status change’ /

‘configured”

configuration change’

configuration change’ / ‘procedure
configuration parameter values”
(see 4.8.4.3.4.1)

11 ‘production configuration | (See table 4-27) ‘notify ‘production configuration ‘notify ‘production configuration
change’ change” change”
12 ‘data processing (See table 4-27) ‘notify ‘data processing ‘notify ‘data processing

configuration change’ / ‘procedure
configuration parameter values”
(see 4.8.4.3.4.1)
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but its latest-data-process-start-time has expired.

State 1 State 2.1 State 2.2
No. | Incoming Event (‘inactive’) (‘active.processing’) (‘active.locked’)
13 ‘invalid PDU’ (See table 4-27) {procedure to association abort {procedure to association abort
Xxx'} > 1 Xxx'} > 1
14 ‘terminate procedure’ (See table 4-27) ‘terminate itself’ ‘terminate itself’
15 ‘reset directive received’ | {procedure to (+ExecuteDirectiveAcknowledge) (+ExecuteDirectiveAcknowledge)
association abort {reset} {reset}
‘protocol error'} (+ExecuteDirectiveReturn) > 21
(+ExecuteDirectiveReturn)
Table 4-47: Procedure State Table Incoming Event Description References
Event Reference
‘expired’ 4.8.4.3.2. A data unit is available at the head of the Input Queue

‘data unit processing
completed’

4.6.3.4

‘data unit ready’

48.3.3.1

A data unit is available at the head of the Input Queue, and
production-status is ‘gperational’; neither earl iest-datsg
process-start-time por latest-data-process-start-
time is specified, or the current time is between earliest-da
process-start-time and latest-data-process-start-
time, and production-status is ‘operational’.

fa-

‘terminate procedure’ 423
‘production change to B2.4
‘halted”

‘production status change B2.4

to ‘interrupted”

‘production status change B2.4

to ‘operational”

‘production status.change B2.4

to ‘configured”

‘production cenfiguration 3.11.2.2.3.2 b)
change’

‘data ‘processing 4.6.3.5.3
configuration change’

‘reset directive received’ 4.8.3.7
‘invalid PDU’ 3.2.3.6
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Table 4-48: Procedure State Table Predicate Descriptions

Predicate

Evaluates to TRUE if

“positive result”

(See table 4-29)

“report”

(See table 4-29)

“processing data unit”

(See table 4-29)

Table 4-49: Procedure State Table Simple Action References

Name References
‘qugue data unit’ table 4-31
‘progess data unit’ table 4-31
‘clear the Input Queue’ table 4-31
‘notify ‘xxx” table 4-31

‘notify ‘xxx’ / ‘yyy”

(Notifylnvocation) with event-name set to ‘xxx’ and event-value
set to ‘yyy’

‘disgard data unit’

48.3.3.14,48.33.15

‘progedure to association table 4-31
aboft ‘xxx"
‘terminate itself’ table 4-31

1

walif' <event>

Wait until the event <event> occurs

Table 4-50: Procedure State Table Compound Action Definitions

Name

Actions Performed

{initiate stop}

(See table 4-32)

{procedure to associatioh
aboft ‘xxx’}

(See table 4-32)

{reset}

‘clear the Input Queue’

‘wait ‘data unit processing completed”

‘wait ‘production status operational”

‘set the data-unit-id parameter as per the received

thrective=quatifier parameter vatue*
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49 INFORMATION QUERY
49.1 VERSION NUMBER

The version number of this procedure is 1.

49.2 DISCUSSION

419.2.1 Purpose

Tlhe Information Query procedure enables the service user to request from' the sdrvice
provider the provision of a standard set of parameters reflecting either the configuratipn of
the transfer service instance using this procedure or the status of other service provider
pprameters.

N

9.2.2 Concept

The Information Query procedure provides the CSTS usepwith the capability to requeft the
cprrent values of registered parameters. A CSTS thatiincorporates the Information Query
procedure is hereinafter referred to as a queriable CSTS!

—

he set of queriable parameters for a CSTS\is identified by the Parameter Namges of
individual queriable parameters and/or paranieter list names where such list contains a get of
arameter Labels for that service. The, Fist-of-parameters includes one of the
llowing: (a) ‘empty’ signifying the default list is selected, (b) a parameter list name offa list
f Parameter Labels, (c) a Functional-Resource Type, (d) a Functional Resource Name,|(¢e) a
focedure type, (f) a procedure imstance identifier, or (g) Parameter Names or Paraneter
abels of individual queriable parameters.

=g o =h Mg

ach parameter list name_consists of a string that represents multiple individual Parameter
abels. One special-case of parameter list may also exist for each queriable CSTS: the
efault list. The default list is named as any other list that may exist for the CSTS, but it is
itomatically applied when the list-of-parameters parameter is set to ‘empty’| The
efault list is,Specified by the CSTS using the Information Query procedure or by a derived
rocedure or may be delegated to Service Management.

o T o ® o= om

or-a~given queriable CSTS, the set of Parameter Labels included in the default list (iff any)
ahd/or the set of Parameter Labels rpprpqpnfpd hy named label lists and the set of indiMidual
queriable Parameter Labels or Parameter Names are defined by the specification of that
CSTS or a derived Information Query procedure. A CSTS using this procedure will have to:

a) select the Functional Resource Types and associated gettable parameters from the
Published Identifiers used for cross support or Agencies functionalities (see D6) and
select the procedure types and the associated gettable parameters from the Published
Identifiers used for the framework or services branches;
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b) define the grouping of Parameter Labels into lists and allocate a list name for each

list;

c¢) identify which of the defined lists will be the default list, if any.

While a queriable CSTS instance is bound, the service user invokes the GET operation of the
Information Query procedure to query parameter values in one of the following ways:

a

by leaving the selection of parameters unspecified, thereby selecting the default list of

The 1
the Q
valug

4.9.3

4.9.3

ervice provider sends to-the service user the requested qualified parameter values using
ET operation return./As Specified in annex C2.1, the qualified value for each paramet¢r
indicates whether ¢he value is valid, unavailable, undefined, or in error.

1 Getting Parameters

The 1

ervice user shall invoke the GET operation (see 3.12)

Parameter Labels;

by specifying a list name, where the list represents a predefined set of Paramet¢r
Labels;

by specifying a Functional Resource Type thereby identifying~'all parameter
belonging to the instances of that Functional Resource Type~that are directly
associated with the transfer service executing the Information Query procedure;

w2

by specifying a Functional Resource Name (Functional Resource Type and Instand
Number), thereby identifying all parameters belonging to* that Functional Resourd
Instance;

o o

by specifying a procedure type thereby selecting all configuration parameters of all
active instances of the given procedure type that are associated with the servige
instance that executes the Information Query\procedure;

by specifying a procedure instance identifier thereby selecting the configuratign
parameters of that procedure instance; or

by specifying Parameter Names or Parameter Labels of the individual queriable
parameters.

BEHAVIOR

4.9.3.2 Terminating

Upon receipt of a ‘terminate procedure’ event from the Association Control procedure, the
procedure shall terminate by releasing all pending GET operations without answering them.
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494 REQUIRED OPERATIONS

Table 4-51: Information Query Procedure Required Operations

Procedure
Operations Source Extended Refined Blocking/Non-Blocking
GET Common N N Non-Blocking

(=

495 CONFIGURATION PARAMETERS

he Information Query procedure configuration parameters that need to be configured 1
pntext of the procedure shall be as defined in table 4-52.

NOTE - For each configuration parameter, the table provides a‘cross reference to th
of the parameter in the specification of the procedure, identifies whethg
parameter may be read, and also identifies the Parameter Identifier and type
used in reporting the value of the paranieter. None of the configui
parameters of this procedure can be dynamically changed while the sd
instance executing the procedure is bound.

Table 4-52: Information Query Rrocedure Configuration Parameters

n the

e use
r the
to be
ation
rvice

Cross- Configuration Parameter
Parameters Reference Readable Identifier and Type (F4.16)
default list of 49.2.2 No N/A
parameters
named label 3(12:1.3 b) Yes plQnamedLabelLists
lists PIQnamedLabelListsType

OTE — The default list of parameters is shown in table 4-52 as not readable. This is
beCatrse one cannot query directly the name of the default list. However, ong can
retrieve the full set of list names and for each list it is stated whether this list is
specified to be the default list.
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49.6 PROCEDURE STATE TABLE

Table 4-53: Information Query Procedure State Table

No. Incoming Event Stateless

1 (GetInvocation) IF “positive result”
THEN (+GetReturn)
ELSE (-GetReturn)
ENDIF

2 ‘terminate procedure’ ‘terminate itself’

Table 4-54: Procedure State Table Incoming Event Description References

Event Reference

‘terminate procedure’ 4.2.3, internal event from the Association Contrel procedure to all other
procedures of the service instance in response-to a protocol abort, a
PEER-ABORT, or an UNBIND

Table 4-55: Procedure State Table Predicate Descriptions

Predicate Evaluates to TRUE if

“pogitive result” All checks on the invacation are passed.

Table 4-56: Procedure State Table Simple Action References

Name References

‘terminate itself’ 4:9.3.2
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410 CYCLIC REPORT
4.10.1 VERSION NUMBER

The version number of this procedure is 1.

4.10.2 DISCUSSION

4110.2.1 Purpose of the Procedure

The Cyclic Report procedure enables a service user to receive periodically parameter vialues
ffom a service provider.

N

10.2.2 Concept

he Cyclic Report procedure extends the Unbuffered Data Delivery procedure with the
llowing capabilities:

= =

a) the procedure defines the structure of the data as:a.set of parameter values;

b) the selected parameter values are delivered periodically.

jwsl

ach instance of a CSTS that incorporates the Cyclic Report procedure (hereinafter refierred
to as a reporting CSTS) cyclically (periodically) reports on the current value of a det of
redefined and selected parameters.

he set of reportable parameters fora CSTS is identified by parameter list names of ligts of
arameter Labels for that serviceé and/or the Parameter Names of individual repoftable
prameters. The list-ofsparameters parameter includes one of the following: (a)
empty’, i.e., the l1st+-oF-parameters parameter is unspecified, (b) a parametqr list
npme where the list (Contains Parameter Labels, (c) a Functional Resource Type, [(d) a
Functional Resouree“Name, (e) a procedure type, (f) a procedure instance identifier, qr the
Parameter Names, 0t Parameter Labels of individual reportable parameters.

o lllav | se)

S

&>

Hach parameter list name consists of a string that represents multiple individual Parameter
Liabels. Ome special case of parameter list may also exist for each reporting CSTS: the d¢fault
list. The-default list is named as any other list that may exist for the given CSTS, buf it is
itomatically applied when the 1ist-of-parameters parameter is set to ‘empty’} The
definition of the default Tist is controlled by the specification of the CSTS using the Cyclic
Report procedure or by a derived procedure or may be delegated to Service Management.

o

For a given reporting CSTS, the Parameter Labels included in the default list (if any) and/or
the Parameter Labels represented by named Parameter Label lists, the set of Parameter
Labels or the set of Parameter Names are defined by the specification of that CSTS or by a
derived procedure. A CSTS using this procedure or a derived procedure will have to:
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a) select the Functional Resource Types and associated reportable parameters from the
Published Identifiers used for cross support or Agencies functionalities (see D6) and
select the procedure types and the associated reportable parameters from the Published
Identifiers used for the framework or services branches;

b) define the grouping of Parameter Labels into lists and allocate a list name for each list;

c¢) identify which of the defined lists will be the default list.

In starting the Cyclic Report procedure, the service user subscribes to the particular
pararpeters that are to be reported by that procedure in one of the following ways:

-

a) by leaving the list-of-parameters parameter unspecified (i.e., set to*empty’
thus selecting the parameters represented by the default list of Parametet["abels to He
reported;

b) by specifying a list name, which represents a predefined set of Parameter Labels;

w2

c) by specifying a Functional Resource Type, thereby identifying all parametet
belonging to the instances of that Functional Resoumrce Type that are directly
associated with the CSTS executing the Cyclic Reportprocedure;

w2

d) by specifying a Functional Resource Name, thercby identifying all parameter
belonging to that Functional Resource Instance;

e) by specifying a procedure type, thus selecting the configuration parameters of all
active instances of that procedure type associated with the service instance executirlg
the Cyclic Report procedure;

f) by specifying a procedure instance identifier, thereby selecting the configuratign
parameters of that procedure instance; or

w2

g) by identifying the Parameter Names or Parameter Labels of the individual parameter
that are reportable by that service instance.

The [service user requests periodic reporting by invoking the START operation ard
specifying the following'criteria:

a) the deliverycycle to be used for periodic delivery;

7]

b) the default list of parameters to be delivered, the name of a list defining the parameter:
to be-delivered, a Functional Resource Type, a Functional Resource Name, a procedute
type, a procedure instance, or the set of individual parameters to be delivered.

The service provider delivers the qualified parameters the service user has subscribed to
using the TRANSFER-DATA operation until the service user invokes a STOP operation. A
qualified parameter consists of the Parameter Name, value, type, and qualifier of that
parameter (see C2.1).

After stopping the procedure, the service user may optionally re-start the cyclic delivery of
parameter values, applying the same or a different selection of parameters.
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4.10.3 BEHAVIOR
4.10.3.1 Starting

4.10.3.1.1 The service user shall invoke the START operation to:

a) subscribe to the set of parameters that are to be cyclically reported either by selecting
the default list by leaving the selection of parameters unspecified, or by selecting one
of the named Parameter [.abel lists, or by using a Functional Resource Type, a
Functional Resource Name, a procedure type, or a procedure instance identifiéryjor by
listing the parameters individually;

b) configure the cyclic timer by setting the value of the del 1very-cyel e paramgter.

N

10.3.1.2 The service provider shall perform the START operation excéptif

a) the production-status is ‘halted’ in which case the START operation shall be
rejected with the diagnostic ‘out of service’; or

b) the delivery-cycle parameter is less than thie limit set by the configugation
parameter PCRminimumAl lowedDelivery€ycleType (see 4.10.5) in which
case the START operation shall be rejected with-the diagnostic ‘out of rangg’.

4110.3.1.3 Upon arrival of the START operation,‘the service provider shall confirm that the
ipvocation is valid. A START invocation for¢he Cyclic Report procedure is valid if it neets
hy one of the following conditions:

o

a) if the list-of-paramete¥s parameter is set to ‘empty’ signifying subscription
to the default list of Parameter Labels, provided a default list has been establishegl;

b) ifthe list-of-parameters parameter contains one parameter list name for|a list
of Parameter Labels that is contained in the set of label lists that has been establjshed
for the CSTS for use for use by the Cyclic Report procedure;

¢) if the list—of-parameters parameter contains one Functional Resource [Type
that is associated with the service instance that executes the Cyclic Report procedure;

d) if the"list-of-parameters parameter contains the name of one Functional
Resource Instance that is associated with the service instance that executes the (Jyclic
Report procedure;

o) if the—Hrst=of=parameters paramcter contaims one procedure type that is
associated with the service instance that executes the Cyclic Report procedure;

f) ifthe list-of-parameters parameter contains one procedure instance identifier
of a procedure instance that is associated with the service instance that executes the
Cyclic Report procedure;

g) if (1) the list-of-parameters parameter contains one or more Functional
Resource Parameter Names or Functional Resource Parameter Labels and (2) every
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h)

one of these names or labels is the name or label of a parameter of a Functional
Resource that is associated with the service instance that executes the Cyclic Report
procedure; or

if (1) the list-of-parameters parameter contains one or more procedure
configuration Parameter Names or Parameter Labels and (2) every one of these
names or labels is the name or label of a parameter of a configured procedure that is
associated with the service instance that executes the Cyclic Report procedure.

4.10.8.1.4 The service provider shall start the cyclic timer.

4.10.8.2 Transferring Data

4.10.8.2.1 After a successful START operation, the service provider shall transfer the
qualiffied parameters cyclically by means of invoking the TRANSFER-DATA operation.

NOTE — The availability of a TRANSFER-DATA invocation for delivery to the

4.10.8.2.2 Qualified parameter delivery shall be governed by the cyclic timer. The cyclic

time

4.10.8.2.3 Upon expiration of the cyclic timer the service provider shall send the up-to-date
qualified parameters selected by means of the'START invocation parameter 11st-0f
parameters to the service user and restartthe cyclic timer.

4.10.8.2.4 The service provider shall deliver the qualified parameters (Parameter Name, thHe
valug, the type, and the qualifier of-the parameters (see C2.1) using the qualified
parameters parameter. If 1 1s€-0f-parameters

o

communications service constitutes the ‘data available* event.

expiration constitutes the ‘cyclic timer expired’ event.

is left empty, then

1) for each Functional Resource Parameter Label in the default list (see E), the servig
provider-shall deliver the qualified parameter (see C2.1) for that label for each ¢f
the Funetional Resource Instances of the given type that are directly associatgd
with, the service instance that executes the Cyclic Report procedure;

(¢]

2) \for each procedure configuration Parameter Label in the default list, the servige
provider shall deliver the qualified parameter for that label for every configurgd

Tistarce of the procedure that s directly assoctated with the service Tstance that
executes the Cyclic Report procedure;

b) contains the name of a list of Parameter Labels, then;

1) for each Functional Resource Parameter Label in the named list, the service
provider shall deliver the qualified parameter for that label for each instance of
the given Functional Resource Type that is directly associated with the service
instance that executes the Cyclic Report procedure;
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2) for each procedure configuration Parameter Label in the named list, the service
provider shall deliver the qualified parameter for that label for every configured
instance of the procedure that is directly associated with the service instance that
executes the Cyclic Report procedure;

c) contains a Functional Resource Type, the service provider shall deliver for each
Parameter Label associated with that Functional Resource Type the qualified
parameter for that label of each Functional Resource Instance of the given type that is

dieaat] e 1atad a4l +1 PRPROIS 1atan thaot tag ral 1; R~ rt
TITOCTTy — aSSOCTatCa— v Ittt tiC— SUTvICC IS tanCl—trat CATTOTOS— thiU— T yUTIC— 1] pO

procedure;

d) contains a Functional Resource Name, the service provider shall deliver the qualified
parameters for all the parameters of the named Functional Resource Instance;

e) contains a procedure type, then the service provider shall deliver the qualified
parameters for all configuration parameters of every configured instance of that
procedure type that is associated with the service instance executing the (yclic
Report procedure;

f) contains a procedure instance identification, then/the service provider shall d¢liver
the qualified parameters for all configuration parameters for that procedure instance;

g) contains any Parameter Labels for Functional Resource parameters, the sdrvice
provider shall deliver the qualified parameter for that label for each instance of the
given Functional Resource Type that;is associated with the service instancq that
executes the Cyclic Report procedure;

h) contains any Parameter Labels-for procedure configuration parameters, the sdrvice
provider shall deliver for,each label the qualified parameters for every configured
instance of the procedure that is associated with the service instance that execut¢s the
Cyclic Report procedure; or

1) contains one or ‘more Parameter Names, the service provider shall delivef the
qualified parameter for each of the listed parameters.

S

10.3.3 Stopping

Upon reeeption of a STOP invocation, the service provider shall:

a)" stop the cyclic timer;

b) stop transferring the qualified parameters.

4.10.3.4 Terminating

Upon receipt of a ‘terminate procedure’ event from the Association Control procedure, the
procedure shall terminate by:
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a) stopping transmitting TransferDatalnvocation PDUs;

b) releasing the resources.

4.10.4 REQUIRED OPERATIONS

Table 4-57: Cyclic Report Procedure Required Operations

Procedure
Blocking/Non-
Qperations Source Extended | Refined Blocking

START Unbuffered Data Y N Blocking

Delivery
STOP Unbuffered Data N N Bfocking

Delivery
TRANSFER- Unbuffered Data N Y. Non-Blocking
DATA Delivery

4.104.1 START (Confirmed)

4.10.4.1.1 General

The Cyclic Report procedure shall extend the’ START operation defined by the Unbuffere
Data| Delivery procedure (see 4.10.3.1)through the addition of two parameters to th
invog¢ation and through the addition(of one value for the diagnostic parameter of th

return.

4.10.4.1.2 Operation Parameters Definitions

NOTEE — Table 4-58shows the extension parameters of the START operation defined Y
this procedure.
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Table 4-58: START Extension Parameters

Extension Parameters Invocation | Return
delivery-cycle M
list-of-parameters M

4[T0.4.T.Z.T EXtension Parameters Syntax

—

he type CyclicReportStartInvocExt, as defined in F4.12, shall specify, the syntax
f the extension parameters of the START invocation.

o

N

10.4.1.2.2 delivery-cycle

—

he delivery-cycle parameter shall be present in the invocation and shall specifly the
r¢quested interval between subsequent TRANSFER-DATA invocations.

S

10.4.1.2.3 list-of-parameters

N

10.4.1.2.3.1 The list of Parameter Names / Parameter Labels or the names of the list§ that
hn be requested shall be defined by the servi¢e using this procedure or a procedure derived
fiom this procedure.

[¢)

10.4.1.2.3.2 The list-of-parameters parameter shall contain one of the folloywing:
1) ‘empty’ value, i.e., left unspgecified, (b) the name of a list, (c) a Functional Respurce
ype, (d) a Functional Resource Name, (e) a procedure type, (f) a procedure insfance
lentifier, (g) a list of individual Parameter Labels, or (h) a list of individual Parameter
ames.

o s

Z =

10.4.1.2.3.3 The.Parameter Names and parameter list names shall comply with the
efinition in anneX’E.

[T

4110.4.1.3 d1agnostic Parameter Extension Value Definitions

410.4:1.3.1 If a negative START return is sent, the diagnostic parameter shall us¢ one
of the—dHragnostic—vatuesspecificd by the STAR T operatiom i theUnbuffered Data
Delivery procedure (see 4.10.3.3), or one of the following values:

a) ‘default not defined’—the default list (I 1st-of-parameters set to ‘empty’) is
unknown to the service provider.

b) ‘unknown list name’—the list name contained in the list-of-parameters is
unknown to the service provider. The unknown list name shall be returned with the
diagnostic.
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¢) ‘unknown Functional Resource Type’—the Functional Resource Type contained in
the list-of-parameters parameter is unknown to the service provider (see
4.10.4.1.2.3) or the Functional Resource Type is not associated with the service
instance that executes the Cyclic Report procedure. The unknown Functional
Resource Type shall be returned with the diagnostic.

d) ‘unknown Functional Resource Name’—while the Functional Resource Type is known,
the Functional Resource Name contained in the 1 1st-of-parameters parameter
Tsunknmowir to-the—service provider tsee 4 H041:2-3)or the FunctiomatResourceName
is not associated with the service instance that executes the Cyclic Report procedurg.
The unknown Functional Resource Name shall be returned with the diagnostic.

e) ‘unknown procedure type’—the procedure type contained in the, bi'st-of
parameters parameter is unknown to the service provider (see 4.10:4.1.2.3). The
unknown procedure type shall be returned with the diagnostic.

f] ‘unknown procedure instance identifier’—while the procedure type is known, tH
procedure instance identifiers contained in the 1 1st-of-parameters paramet¢
is unknown to the service provider (see 4.10.4.1.2.3)y*The unknown procedufe
instance identifier shall be returned with the diagnostic:

= O

(¢}

g) ‘unknown parameter identifier’—one or more Parameter Identifiers contained in th
list-of-parameters parameter are unknown to the service provider (sq
4.10.4.1.2.3) for one of the following reasons:

(¢]

1) the Functional Resource or procedure type specified as part of the Paramet¢
Label is not associated with the service instance executing the given Cycl
Report procedure instance;

o =

2) aparameter with the ‘given Published Identifier does not exist for the specifidd
Functional Resource or procedure type or instance.

The list of unknown, Parameter Names or Parameter Labels shall be returned with the
diagnostic. For_€ach unknown Parameter Identifier that is contained in a Parametgr
Name in the Fast-of-parameters, the Parameter Name shall be returned. For
each unknown Parameter Identifier that is contained in a Parameter Label in the
list-of-parameters, the Parameter Label shall be returned.

h) ‘out.ef range’—the service user requested a delivery cycle which is shorter than the

limit set by the configuration paramet¢r
PCRmintmumAllowedDe liveryCycleType (see 4-10.5).

4.10.4.1.3.2 The type CyclicReportStartDiagnosticExt, as defined in F4.12,
shall specify the syntax of the diagnostic parameter of the START return.
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4.10.4.2 TRANSFER-DATA (Unconfirmed)
4.10.4.2.1 General

This procedure refines the TRANSFER-DATA operation defined in 4.4.3.2 defining the
syntax of one parameter of the invocation.

410422 Qperation Parameters Definitions

NOTE — The common parameters of the TRANSFER-DATA operation are defined ih B.9.2.
This procedure refines the data parameter of the TRANSFER-DATA opergtion.

S

10.4.2.2.1 data Parameter Syntax

—

he type Cycl icReportTransferDatalnvocDataRef defined in F4.12 shall specify
the syntax of the data parameter of the TRANSFER-DATA invocation using the
ual i fied-parameters definition.

NOTE - The data parameter syntax is structured, asta sequence of qualified paramgters,
each of which carries the name, the value, the type, and the qualifier gf the
parameter (see annex C).

410.4.2.2.2 qualified-parameters

The qual i Fied-parameters. parameter shall carry the name, the value, the type, and
the qualifier of the parameters (see-annex C).

oy

10.5 CONFIGURATION PARAMETERS

—

he Cyclic Report\procedure configuration parameters that need to be configured ih the
pntext of the progedure shall be as defined in table 4-59.

(]

NOTE —For each configuration parameter, the table provides the engineering unit (if
applicable), a cross reference to the use of the parameter in the specification ¢f the
procedure, identifies whether the parameter may be read, and also identifigs the
Parameter Identifier and type to be used in reporting the value of the parameter.
None of the configuration parameters of this procedure can be dynamically
changed while the service instance executing the procedure is bound.
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Table 4-59: Cyclic Report Procedure Configuration Parameters

delivery-cycle

Cross- Configuration Parameter
Parameters Reference | Readable Identifier and Type (F4.16)
named-label - 4.10.3.1.3b) | Yes pCRnamedLabelLists
lists PCRnamedLabelListsType
minimum- 410.41.2.2 | Yes pCRminimumAl lowedDeliveryCycle
allowed- PCRminimumAl lowedDeliveryCycleType

(in nhilliseconds)

default list of
pargmeters

4.10.3.1.3a) | No N/A

NOTE — The default list of parameters is shown in table 4-59 as not readable. This |s
because one cannot query directly the name of the default list, However, one cqn

retrieve the full set of list names and for each list it is stated‘whether this list |s
specified to be the default list (see Labe IList in F4.16),

4.10.6 PROCEDURE STATE TABLE

Table 4-60: Cyclic Report Procedure State Table

State 1 State 2
No. Incoming Event (‘inactive’) (‘active’)
1 (Startlnvocation) IF “positive result” (See table 4-9)
THEN (+StartReturn)
‘start cyclic timer 22
ELSE (-StartReturh)
ENDIF
2 (Stoplnvocation) (See table.4-9) IF “positive result”
THEN (+StopReturn)
‘stop cyclic timer’ 2 1
ELSE (-StopReturn)
ENDIF
3 ‘cyclic timer expired’ Not applicable {periodic delivery}
4 ‘data available’ Not applicable (See table 4-9)
5 ‘invalid PDUY (See table 4-9) (See table 4-9)
6 ‘terminate procedure’ (See table 4-9) (See table 4-9)
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Table 4-61: Procedure State Table Incoming Event Description References

Event Reference
‘cyclic timer expired’ 4.10.3.2.1
‘invalid PDU’ 3.2.3.6

‘terminate procedure’

4.2.3; internal event from the Association Control procedure to all other
procedures of the service instance in response to a protocol abort, a

PEER-ABORT, or an UNBIND

Table 4-62: Procedure State Table Predicate Descriptions

Predicate

Evaluates to TRUE if

positive result”

All checks on the invocation are passed.

Table 4-63: Procedure State Table Simple)Action References
Name References

set cyclic timer to 410.3.1.1

delivery-cycle value’

start cyclic timer’ 4.10.3.1.4

data available’ 410.3.2.1

restart cyclic timer’ 4.10.3,2:3

stop cyclic timer’ 4.10:3.3

terminate itself’ 4,10.3.4

Table-4-64: Procedure State Table Compound Action Definitions

Naurie Actions Performed
(periodic delivery} IF data is available
THEN
trigger the ‘data available’ incoming event
ENDIF

‘restart cyclic timer’

{start cyclic timer}

‘set cyclic timer to delivery-cycle value’
‘start cyclic timer’
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NOTIFICATION

4.11.1 VERSION NUMBER

The version number of this procedure is 1.

4.11.2 DISCUSSION

4.11.2.1 Purpose

The Notification procedure provides a means by which a service user is able to select.from
set of pre-identified events and subsequently receive notification of the occurrefice’ of thos
selected events while the Notification procedure is active.

NOTE - A CSTS can issue notifications without using the Notification‘procedure by usin

4.11.p.2 Concept

Each

predg

The

Event Labels for that service or the Event Labels or Event Names of individual notifiab

event

signifying that the default list shall be applied, (b) a named list of Event Labels, (c)
Functfional Resource Type,/ (d) a Functional Resource Name, (¢) a procedure type, (f)

procg

Each
Labe
CSTH
CSTH
emptl

a procedure that directly includes the NOTIFY operation. For each sud
NOTIFY-extended procedure, the definition of the events that are to be reporte
via the NOTIFY operation is specified for that procedure and/or for the servig
that incorporates the procedure.

instance of a CSTS that incorporates the Nétification procedure (hereinafter referred lo
as a notification-enabled CSTS) reports on each occurrence of any event belonging to a set

fined and selected events.

et of notifiable events for a CSTS is identified by named event lists, i.e., named lists

s. The list-of-events parameter includes one of the following: (a) ‘empty

dure instance identifier, or (g) the Event Labels or Names of individual notifiable events.

named event list has a string naming that list that represents multiple individual Ever
s. One special case of a notifiable named event list exists for each notification-enablg
B: the.default list. The default list is named as any other list that may exist for the givqg
p, but'it is automatically subscribed to when the list-of-events parameter is le
. The definition of the default list is controlled by the Qpp(‘iﬁ(‘nﬁnﬂ of the CSTS nqing th

<

d
n
ft
e

Notification procedure or by a derived procedure or may be delegated to Service Management.

For a given notification-enabled CSTS, the event list names, the Event Labels represented by
the list names and the Event Labels included in the default list (if any) and the set of Event
Labels or Event Names are defined by the specification of that CSTS. A CSTS using this
procedure will have to:
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a) select the Functional Resource Types and procedure types as well as the associated
events from the Published Identifiers (maintained by SANA);

b) define the grouping of Event Labels into lists and allocate a list name for each list;

c¢) identify which of the defined lists will be the default list.

In starting the Notification procedure as part of a CSTS, the service user subscribes to the
particular events that are to be reported by that procedure in one of the following ways:

a) by leaving the list-of-events unspecified (i.e., set to ‘empty’); then for|each
Event Label represented by the default list of Event Labels the reporting of the
associated events is enabled;

b) by specifying the name of a list of Event Labels which represents, apredefined $et of
Event Labels;

c) by selecting a Functional Resource Type, thereby enabling the reporting of all events
belonging to the instances of that Functional Resource Type that is directly assogiated
with the CSTS executing the Notification procedure;

d) by selecting a Functional Resource Name, thereby enabling the reporting of all events
belonging to that Functional Resource Instance;

e) selecting a procedure type, thereby enabling the reporting of all configuration change
events of all procedure instances ofcthe given procedure type associated with the
service instance executing the Notification procedure;

f) selecting a procedure instancetidentification, thereby enabling the reporting ¢f all
configuration change events belonging to that procedure instance; or

g) by listing the Event_Labels or Event Names of the individual events that are
reportable by that sérvice instance.

—

he operations defined’ in this procedure allow a service user to interact with a sdrvice
provider to:

a) request’the start of reporting the occurrence of any of the set of pre-identified
notifiable events;

b) \receive notification of the occurrence of the specified events;

A _ston-and ontionally later re-start the delivery of event notificatione annbana the same
>toP—- +ato-o=>tait—thHc— g v — o+ v ehtHOtHt Ty EHG

A\ Para O parbtiatt Y Y ot oA p Py

or a different selection of notifiable events.
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4.11.3 BEHAVIOR

4.11.3.1 Starting

4.11.3.1.1 The service user shall invoke the START operation to subscribe to the subset of
the notifiable events that are to be reported upon their occurrence.

4.11.3.1.1.1 The subset may be expressed as a single event list name, as a single Functional

Reso

Tsxmma—o at o

indiv
4.11.
defay

4.11.
valud
shall

4.11.
1nvo(
any

a

idual Event Labels or Event Names.

3.1.1.2 If no Event Name or event list name is specified in the START invoeation, the
1t list shall be applied.

3.1.2 The service provider shall reject the START operation with the"diagnostigc

perform the START operation.

3.1.3 Upon receipt of the START invocation, the service-provider shall confirm that the

ne of the following conditions:

A r Namaan oc o canagla e i $xn e g ey dctoan A o0 o o
S O\ ) - LJtJ\./ UL LV“ILA\.{, ao a 011151\/ IJL\I\/\./\ALUIU LJIJ\./ UL ijuuuuux\./ 1110!-“11\4\./’ UL ao da ovil

‘out of service’ if production-status is ‘halted’; otherwisé-the service providgr

ation is valid. A START invocation for the Notificationprocedure is valid if it meefs

if the list-of-events parameter is ‘empty’, signifying subscription to the
default list of Event Labels provided such dé&fault list has been established;

if the l Ist-of-events parameter-contains one event list name for a list of Event
Labels that is contained in the set-of label lists that has been established for the CST|S
for use by the Notification procedutre;

if the list-of-events parameter contains one Functional Resource Type that |s
associated with the seryioce instance that executes the Notification procedure;

if the l1st-of-events parameter contains one name of a Functional Resourde
Instance that is‘d@ssociated with the service instance that executes the Notificatign
procedure;

if the 1 ist-of-events parameter contains one procedure type that is associatdd
with the’/service instance that executes the Notification procedure;

ifithe l1st-of-events parameter contains one procedure instance identifier of|a

prnnpdnrp instance that is associated with the service instance that executes the

Notification procedure;

g) if (1) the list-of-events parameter contains one or more Functional Resource

Event Names or Event Labels, and (2) every one of those labels or names is the label
or name of an event of a Functional Resource that is associated with the service
instance that executes the Notification procedure;
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h) if (1) the list-of-events parameter contains one or more procedure
configuration change Event Labels or Event Names, and (2) every one of these labels
or names is the label or name of an event of a configured procedure that is associated
with the service instance that executes the Notification procedure.

4.11.3.1.4 Upon success of the START operation, the Notification procedure instance shall
be subscribed to the published events identified in the START invocation.

4111.3.2 Notifying Occurrences of Events

4111.3.2.1 The NOTIFY invocation is valid only in the procedure state ‘active’;and shall be
invoked only by the service provider.

4111.3.2.2 Upon the occurrence of any of the notifiable events to~wHich the procgdure
instance has been subscribed (see 4.11.3.1), the service provider shall invoke the NOTIFY
operation to inform the service user of the occurrence of the<event. If the listtof-
events parameter:

a) is left empty, then

1) for each Functional Resource Event Labelvin the default list (see annex E), the
service provider shall notify the occurrénce of the event (see C2.1) for that|label
for each Functional Resource Instanee of the given type that is directly assodiated
with the service instance that exectites the Notification procedure;

2) for each procedure configuration change Event Label in the default lisf, the
service provider shall netify the occurrence of the event for that label for ¢very
configured instance of the procedure that is associated with the service insfance
that executes the Netification procedure;

b) contains the name of-a list of Event Labels, then

1) for each Functional Resource Event Label in the named list, the service provider
shall notify the occurrence of the event for that label for the Functional Respurce
Instances of the given type that are directly associated with the service insfance
that executes the Notification procedure;

2)for each procedure configuration change Event Label in the named list, the
service provider shall notify the occurrence of the event for that label for ¢very
configured instance of the procedure that is associated with the service inskance
that executes the Notification procedure;

c) contains a Functional Resource Type, then the service provider shall notify the
occurrence of all events for all instances of that Functional Resource Type that are
directly associated with the service instance that executes the Notification procedure;

d) contains a Functional Resource Name, then the service provider shall notify the
occurrence of all events of the named Functional Resource Instance;
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e) contains a procedure type, then the service provider shall notify the occurrence of any
configuration parameter change event for all configured instances of the procedure
type that are associated with the service instance executing the Notification

procedure;

occurrence of a configuration parameter change event for that procedure instance;

contains a procedure instance identification, then the service provider shall notify any

contains any Functional Resource Event Labels. then for each label the service

4.11.
evel

411.
whic
name
4.11.
The 4
the o

4.11.

Upor
procy

provider shall notify the occurrence of the event for that label for each Function
Resource Instance of the given type that is directly associated with the servid
instance that executes the Notification procedure;

contains any procedure configuration change Event Labels, then for-cach label th
service provider shall notify the occurrence of the event for that label for ever
configured instance of the procedure that is associated with the service instance th
executes the Notification procedure;

contains one or more Event Names, then the service‘sprovider shall notify th
occurrence of any of the listed events.

3.2.3 If an event is subscribed in terms of an individual Event Name, the correspondin
ht-name parameter (see 3.11.2.2.3.1) shall contaifithat Event Name.

h it is permissible or required to use the~Event Label or Event Name in an event
P parameter that corresponds to an event-that is subscribed in terms of an Event Label.
3.3 Stopping

ervice user shall invokethe' STOP operation to disable the generation of notifications
ccurrence of subscribed events.

3.4 Terminating

| receiptiof a ‘terminate procedure’ event from the Association Control procedure, th
duresshall terminate by:

3.2.4 The service specification or derived.procedure shall specify the conditions und¢

hl
e

f

o

discarding pending notification;

b) releasing the resources.
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11.4 REQUIRED OPERATIONS

Table 4-65: Notification Procedure Required Operations

Q & —

N

4

4

Procedure
Operations Source | Extended | Refined Blocking/Non-Blocking
START Common Y N Blocking
ETOP Common N N Blocking
INOTIFY Common N N Non-Blocking
411.4.1 START (Confirmed)

11.4.1.1 General

he Notification procedure shall extend the START operationh defined in 3.7.2 throug
ddition of one parameter to the invocation and through the addition of values fo
1agnostic parameter of the return.

11.4.1.2 Operation Parameters Definitions

OTE — Table 4-66 shows the extension parameters of the START operation defing

this procedure.

Table4-66: START Extension Parameters

Extension Parameters Invocation | Return

list=of-events M

11.4.1.2.1\Extension Parameters Syntax

11.4:3.2.1.1 The type NotificationStartlnvocExt, as defined in F4.13,

wn

]

h the
r the

bd by

shall

pecify the syntax of the extension parameter of the START invocation.

4.11.4.1.2.1.2 The type NotificationStartDiagnosticExt, as defined in F4.13,
shall specify the additional values the diagnostic parameter of the START return.
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411.4.1.2.2 list-of-events

4.11.4.1.2.2.1 The list of events or the named event lists that can be requested shall be
defined by the service using this procedure or by a procedure derived from this procedure or
may be delegated to Service Management.

4.11.4.1.2.2.2 The li1st-of-events parameter shall contain one of the following:

a) ‘pmpfy’ which sionifies that the service prnvir’]pr shall nnﬁf‘y the events defined-in-th
L=

4.11.
defin|
one d

a

default list of events;

one named event list that defines a predefined set of Event Labels that represent th
notifiable events that are to be reported to the service user upon their occursence;

one Functional Resource Type, in which case the occurrence of events-telated to an
of the instances of the Functional Resource Type associated with the service instang
in which the Notification procedure executes shall be notified to.the service user;

one Functional Resource Name, for which all associated events shall be notified {
the service user upon their occurrence;

one procedure type, in which case the occurrence ofany change of the configuratio
parameters of all configured procedure instances of that procedure type associatg
with the service instance in which the Notification procedure executes shall Y
notified to the service user;

one procedure instance identifier, in which case the occurrence of any change of th
configuration parameters of that procedure instance shall be notified to the servid
user; or

one or more individual Event-Labels or Event Names of the notifiable events that a
to be reported to the service user upon their occurrence.

1.1.2.2.3 If the service user wishes to subscribe to one or more of the published even
ed by this Recomménded Standard, the 1ist-of-events parameter shall contai
r more of the Event Names corresponding to the following definitions:

event,

svcProductionConfigurationChange: subscription to the ‘productio

svcProductionStatusChange: subscription to the ‘production status changg

n

o o

LS
n

-

£ e 1 k] 4
CULILLI UL atlUIT CIlallgt TV ULIL.

NOTE — The published events listed in a) and b) above are defined as Published

Identifiers (see F4.17).
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4.11.4.1.2.2.4 A service using this procedure or a procedure derived from this procedure
may define additional individual notifiable events. For each additional individual notifiable
event, an Event Label and (optionally) an event value (along with its type and range) shall be
defined.

4.11.4.1.2.2.5 If the service user wishes to subscribe to any of those additional individual
notifiable events, the 1 1St-of-events parameters shall contain the Event Label or Event
Name of each notifiable event to be reported.

NOTE - Notifiable Event Labels that are added by services using this procedure-or by
procedures derived from this procedure may also be included in the tist’of Event
Labels represented by a named event list.

4111.4.1.2.2.6 A service using this procedure or a procedure derived drom this proc¢dure
npay define one or more lists of Event Labels. Each list shall have an €vent list name dgfined
for it.

N

11.4.1.2.2.7 If the service user wishes to subscribe to a natmed event list, the list+of-
\vents parameter shall contain the name of the notifiablexhamed event list.

(o))

4111.4.1.2.2.8 A service using this procedure or a ptecedure derived from this proc¢dure
npay define a single list of notifiable events as the default list.

NOTE — The default list is a named eventdist; i.e., a name is assigned also to the d¢fault
list. However, it is also flagged-to serve as the default list and can therefofe be
selected by setting the  kist-of-events parameter to ‘empty’. |(See
ListOfParametersEvents in F4.3))

oy

11.4.1.2.2.9 Each named event list shall contain the Event Identifiers and assodiated
unctional Resource Typesof-individually published events (see annex E).

oy

N

11.4.1.2.2.10 The Event Identifiers shall be defined using Published Identifiers.

N

11.4.1.2.2.11 ,/The named event list name shall be defined using a string.

411.4.1,.3 dragnostic Parameter Extension Value Definitions

If @-negative START return is sent, the diagnostic parameter shall use one of the
Tagnos tic values specified 1 3:7.2:3; or one of the fotfowing vatues:

a) ‘default not defined’—the default list (Iist-of-events set to ‘empty’) is
unknown to the service provider.

b) ‘unknown list name’— the list name contained in the Iist-of-parameters is
unknown to the service provider. The unknown list name shall be returned with the
diagnostic.
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¢) ‘unknown Functional Resource Type’—the Functional Resource Type contained in the
list-of-events parameter is unknown to the service provider (see 4.11.4.1.2.2) or
the Functional Resource Type is not associated with the service instance that executes
the Notification procedure. The unknown Functional Resource Type shall be returned
with the diagnostic.

d) ‘unknown Functional Resource Name’—while the Functional Resource Type is
known, the Functional Resource Name contained in the list-of-events
parameter Ts—unkmowto—the—serviceprovider—tsce 44122y ortheFunctioml
Resource Name is not associated with the service instance that executes)the
Notification procedure. The unknown Functional Resource Name shall be aeturngdd
with the diagnostic.

e) ‘unknown procedure type’—the procedure type contained in the list=of-events
parameter is unknown to the service provider (see 4.11.4.1.2:2)."The unknowjn
procedure type shall be returned with the diagnostic.

f] ‘unknown procedure instance identifier’—while the procedure type is known, th
procedure instance identifier contained in the lIist=9f-events parameter

unknown to the service provider (see 4.11.4.1.2.2). The unknown procedure instange
identifier shall be returned with the diagnostic.

v O

g) ‘unknown event identifier’—one or more Evenit Identifiers contained in the 11St]
of-events parameter are unknown to the service provider (see 4.11.4.1.2.2) for
one of the following reasons:

1) the Functional Resource specified as part of the Event Name is not associatdd
with the service instance éxecuting the given Notification procedure instance

2) the Functional Resgurce Type or procedure type specified as part of the Event
Label is not associated with the service instance executing the given
Notification pfocedure instance;

3) an eventcwith the given Published Identifier does not exist for the specifidd
Functional Resource Type;

4) an‘event with the given Published Identifier does not exist for the specifigd
procedure type.

The Tlist of unknown Event Names or Event Labels shall be returned with the
diagnostic. For each unknown Event Identifier that is contained in an Event Name in
the list-of-events, the Event Name shall be returned. For each unknown Event
Identifier that is contained in an Event Label in the list-of-events, the Event
Label shall be returned.
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4.11.5 CONFIGURATION PARAMETERS

The Notification procedure configuration parameters that need to be configured in the
context of the procedure shall be as defined in table 4-67.

NOTE - For each configuration parameter, the table provides a cross reference to the use
of the parameter in the specification of the procedure, identifies whether the
parameter may be read, and also identifies the Parameter Identifier and type to be

instance executing the procedure is bound.

Table 4-67: Notification Procedure Configuration Parameters

1 - Ve 41 1 AN | - NL WAREDN | ot .
uSCu II 1 CP Ul Llllg uic vdaiuc Ul UIC pdl dllICLCI. INUIIC Ul UIC LUllllg Ul dthIl
parameters of this procedure can be dynamically changed while the)'sgrvice

Cross- Configuration Parameter
Parameters Reference Readable Identifier and Type (F4.16)
named label lists 4.11.3.1.3 b) Yes pNnamedLabellLists
PNnamedLabelListsType
Hefault list of events 411.41.2.2.8 | No N/A

NOTE -

4111.6

The default list of events is shown in<table 4-67 as not readable. This is be
one cannot query directly the name'of the default list. However, one can ref
the full set of list names and for ¢ach named event list it is stated whether th
is specified to be the default.list.

PROCEDURE STATE TABLE

Table 4-68: Notification Procedure State Table

No. Incoming Event

State 1
(‘inactive’)

State 2
(‘active’)

i (Startinvoeation)

IF “positive result”

THEN (+StartReturn)
‘enable event notification for
selected events’ 2> 2

ELSE (-StartReturn)

ENDIF

‘procedure to association abort ‘protodo
error’ > 1

(Caoot FEPRPRN
(Stopmvocattor)

‘ <l & ki lororek
procetureToaSSotiation—anort

‘protocol error”

Mt Y I
T POSTUveTEeStt

THEN (+StopReturn)
ELSE (-StopReturn)

ENDIF
3 ‘notifiable event occurred’ Not applicable {notify ‘notifiable event’}
4 ‘invalid PDU’ ‘procedure to association abort ‘procedure to association abort ‘protocol
‘protocol error” error” > 1
5 ‘terminate procedure’ ‘terminate itself’ ‘terminate itself’
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Table 4-69: Procedure State Table Event Description References

Event Reference
‘notifiable event occurred’ 411.3.2
‘invalid PDU’ 3.2.3.6
‘terminate procedure’ 4.2.3, internal event from the Association Control procedure to all
other procedures of the service instance in response to a protocol
abort a PEER-ABORT oram UiNBND:

Table 4-70: Procedure State Table Predicate Descriptions

Predicate Evaluates to TRUE if

“

positive result” All checks on the invocation are passed

Table 4-71: Procedure State Table Simple Action References

Name References
‘cregte a notification’ 4.11.3.2.2
‘send the notification’ 4.11.3.2.2
‘pro¢edure to association Raise ‘procedure to-association abort ‘xxx™ event with diagnostic
abor|t XXX set to ‘xxx’ to the Association Control procedure. 4.2.2.3
‘tern|1inate itself’ 4.11.3.4

Table 4-72: Procedure State Table Compound Action Definitions

Name Actions Performed
{notify ‘xxx’} ‘create a notification’ with Event Identifier set to ‘xxx’
‘send the notification’ immediately

CCSDS 921.1-B-1 Page 4-108 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

412 THROW EVENT
4.12.1 VERSION NUMBER

The version number of this procedure is 1.

4.12.2 DISCUSSION

N

12.2.1 Purpose

The Throw Event procedure provides the capability for a service user to request fthe sqrvice
provider to initiate predefined actions to be performed by the Complex, to regeive
afknowledgements of successful receipt of the requests, and to receive reports of the|final
optcomes of the actions from the service provider.

The service provider executes the actions and checks the guard eonditions applicable to the
agtions. The guard conditions are the conditions under which’ the service providef can
properly and safely execute the actions. The guard conditions are defined by the sqrvice
uping this procedure or by the Functional Resources and their parameters the procedure|shall
agt on.

4112.2.2 Concept

The Throw Event procedure is intended for.use in Cross Support Transfer Services that inyolve
the modification of operating parameters of a Complex during the execution of a sdrvice
ppckage. The procedure may be incorperated into a CSTS to provide a capability to modify:

a) production parameters, associated with the data being transferred by that trgnsfer
service (e.g., a seryiee 'whose primary purpose is to deliver commands to the $pace
element, which uses the Throw Event procedure to modify the link parameters|used
to deliver thos€ commands); or

b) production-parameters of the Complex independent of any data transfer vig that
transfenservice (e.g., a service whose purpose is to control parameters of production
functions that support multiple Cross Support Service instances, and for whi¢h no
single service instance has the authority to modify those parameters on behalf ¢f the
service user).

NOTE—1f the directed action canmot be compicted by the CSTSservice provider itself
(e.g., it must be performed by Complex Management), then the service provider
must forward the directive to the appropriate entity of the Complex for
completion of the action.

No specific actions are defined as part of the Throw Event procedure. Each service that uses
this procedure defines the actions. Also Functional Resources may specify such actions that
are intended to modify the Functional Resource configuration.
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NOTE - The service itself may defer the definition of the actions to a bilateral agreement

between the service providing and service using organizations.

This procedure uses only one operation: the EXECUTE-DIRECTIVE. It allows the service
user to transmit a directive to the service provider.

The service user may invoke the EXECUTE-DIRECTIVE operations at any time that the
service instance is in the state ‘bound’.

4.12.
4.12.

4.12.
the p

4.12.
any i

4.12.
succq

412,
actin

prop{

4.12.

4.12.

o

4.12.

o

3 BEHAVIOR

3.1 Activities

3.1.1 The service user shall invoke the EXECUTE-DIRECTIVE operation to requep

erformance of a predefined action by the Complex.

3.1.2 The service provider shall acknowledge the receipt of a-valid request and den
hvalid request.

3.1.3 If the request is valid, the service provider shall subsequently report on th
ss or failure of the requested action.

3.1.4 The service using this procedure or the\Functional Resources this procedure
b on shall define the guard conditions réquired to execute the predefined actio
prly and safely.

3.2 Acknowledging Directives

3.2.1 If the invocation is g 'valid directive, the service provider shall:
send a positive acknewledgement; and

begin performing the requested action (see 4.12.3.3).

3.2.2 If theufivocation is not a valid directive, the service provider shall:

sendsa'negative acknowledgement; and

y

IS
1S

eease performing the operation.

4.12.3.3 Performing Directed Actions

4.12.3.3.1 The Complex shall attempt to perform the directed action. There are no time
constraints imposed by the Throw Event procedure on the completion of the action.

NOTE - Procedures derived from the Throw Event procedure may impose time

constraints on the completion of the directed action.
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4.12.3.3.2 A single action may involve setting of a sequence of parameters.

4.12.3.3.2.1 In this case the individual parameters shall be set in the same sequence as
specified in the directive-qual i fier parameter.

4.12.3.3.2.2 Parameter-specific parameter guard conditions shall be evaluated only after
setting of the previous parameter in the sequence has completed.

} OTE Th;o ay}uuauh VIISUIUVS that »auh sucud \aUllditlUll ;D \ah\/\.«l\\ad Ullll)’ UIIVL Pl\a\/ uding
configuration have taken effect and therefore the check is performed based.gn the
up-to-date status.

4112.3.3.3 When the action is successfully completed, the service provider shall s¢nd a

ppsitive return.

4112.3.3.4 If the action cannot be successfully completed, the servieg provider shall s¢nd a

ngegative return.

N

12.3.3.5 After having sent the return of the EXECUTE-DIRECTIVE operation, the sqrvice
provider shall cease performing the operation.

N

12.3.4 Terminating

Upon receipt of a ‘terminate procedure’ event from the Association Control procedur¢, the
procedure shall terminate by:

a) ceasing the performing of any‘ongoing EXECUTE-DIRECTIVE operations;

b) releasing the resources,

NOTE - If the execution-of directed actions is not yet completed at the time the Throw
Event progedure is terminated, completion of these actions will not be reported
by this procedure and will have to be determined by other means.

N

12.4 REQUIRED OPERATIONS

Table 4-73: Throw Event Procedure Required Operations

Procedure
Operations Source Extended Refined Blocking/Non-Blocking
EXECUTE- Common Y N Non-Blocking
DIRECTIVE
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4.12.4.1 EXECUTE-DIRECTIVE (Acknowledged)

412.4.1.1 General

The Throw Event procedure shall extend the EXECUTE-DIRECTIVE operation defined in
3.13 through the addition of one value for the diagnostic parameter of the
acknowledgement and return.

4.12.

The
defin|

4.12.

4.12.
diag

o

NOT

4.12.
shall
DIR]

4.12.

1.1.2 Invocation, Acknowledgement, Return, and Parameters

common parameters of the EXECUTE-DIRECTIVE (acknowledged) operation ai
ed in 3.13.2.

1.1.3 diagnostic Parameter Extension Value Definitions

4.1.3.1 If a negative EXECUTE-DIRECTIVE acknowledgement or return is sent, th
JNOostic parameter shall use one of the following values:

one of the diagnostic values specified in 3.13.2.3;.0or

be met.

E — Whenever a negative acknowledgement has been sent by the service provider, th
action identified by the directive-identifier parameter has not beg
performed. Whenever a negative return has been sent by the service provider, th
action identified by the directive-identifier parameter has either bee
performed only partially-or not at all. The negative return provides the detaile

which Functional Resource parameters the update has failed.

1.1.3.2 The type TeExecDirNegReturnDiagnosticExt, as defined in F4.14

LCTIVE returit:

b CONFIGURATION PARAMETERS

the value ‘guard condition evaluated to false’~=a’required condition was found not {o

information to whichextent a requested action has been performed, e.g., for

specify the additional value of the diagnostic parameter of the EXECUTH

e
n
e
n
d

The

I'hrow Event procedure configuration parameters that need to be configured in the
context of the procedure shall be as defined in table 4-74.
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NOTE - For each configuration parameter, the table provides the engineering unit (if
applicable), a cross reference to the use of the parameter in the specification of the
procedure, identifies whether the parameter may be read, and also identifies the
Parameter Identifier and type to be used in reporting the value of the parameter.
None of the configuration parameters of this procedure can be dynamically
changed while the service instance executing the procedure is bound.

Talal A2 A Tl | + D pu | . £ 2 D +
1'aAuvit 5= 15. ITmovw LveTit I Tultyuur© LUl Illgul atirr raralticicr s
Cross- Configuration Parametef
Parameters Reference | Readable Identifier and*Type
redefined actions and 4.12.2.2 No N/A

irective values and guard

f
associated directive ids,
@
gonditions

412.6 PROCEDURE STATE TABLE

Table 4-75: Throw Event Pracedure State Table

State & State 2
No. | Incoming Event (‘inactive’) (‘active’)
] (ExecuteDirectivelnvocation) IF “valid directive” IF “valid directive”
THEN THEN
‘initiate"action’ ‘initiate action’
(+ExecuteDirectiveAcknowledge) (+ExecuteDirectiveAcknowledge)
>.2 ELSE
ELSE (-ExecuteDirectiveAcknowledge)
(-ExecuteDirectiveAcknowledge) ENDIF
ENDIF
Y. ‘action completed [N]' (+ExecuteDirectiveReturn) [N]
IF ‘no other operation invocation is awgiting
return’
THEN
>1
ENDIF
3 ‘actiopnot successfully (-ExecuteDirectiveReturn) [N]
completed [N]' IF ‘no other operation invocation is awgiting
return’
THEN
>1
ENDIE
4 ‘invalid PDU’ ‘procedure to association abort ‘xxx” | ‘procedure to association abort ‘xxx” > 1
5 ‘terminate procedure’ ‘terminate itself’ ‘terminate itself’
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Table 4-76: Procedure State Table Incoming Event Description References

Event Reference
‘action completed’ 412.3.3.2
‘action not successfully completed’ | 4.12.3.3.4
‘invalid PDU’ 3.2.3.6

‘termjnate procedure’

4.2.3, internal event from the Association Control procedure t

all other procedures of the service instance in response to a
protocol abort, a PEER-ABORT, or an UNBIND

Table 4-77: Procedure State Table Predicate Definitions

Predicate

Evaluates to TRUE.If

“valid directive”

the conditions specified in 4.12.3.1.2.0r 4.12.3.2.1 are met

Table 4-78: Procedure State Table Simple-Action References

Name

References

‘initidte action’

4.12.3.3.1

‘procedure to association abort

Raise ‘procedure to association abort ‘xxx” event with

XXX diagnhostic set to ‘xxx’ to the Association Control procedure|
4.2.2.3

‘terminate itself’ 4.12.3.4
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ANNEX A
IMPLEMENTATION CONFORMANCE STATEMENT PROFORMA

(NORMATIVE)

A+—INFROBYCTHON

T\ < Lo | ™~

1.1 OVERVIEW

Ithough it might be possible to implement a software library on thebasis of this
specification, the prime intent of this document is to provide a framework fot the
specification of Cross Support Transfer Services. Such service specification will proviide a
specification for all elements that are left abstract in this docomient and can thys be
implemented.

As an aide to the creation of the Implementation Conformance*Statement (ICS) profornja for
tiansfer services developed on the basis of this doctment, this annex provides the
Implementation Conformance Statement (ICS) Requitements List (RL) for the elempents
pecified herein. Service specifications are expected’to import this Requirements List and to
create a service-specific profile on this basis.

|72]

Tlhe RL support column in this annex is blank. An implementation’s completed RL is dalled
the PICS. The PICS states which capabilities and options have been implemented| The
fpllowing can use the PICS:

a) the implementer, as a checklist to reduce the risk of failure to conform to the standard
through oversight;

b) a supplier or poteéntial acquirer of the implementation, as a detailed indication ¢f the
capabilities of Jthe implementation, stated relative to the common basig for
understanding-provided by the standard PICS proforma;

c) a user/orpotential user of the implementation, as a basis for initially checking the
possibility of interworking with another implementation (it should be noted| that,
while interworking can never be guaranteed, failure to interwork can oftgn be
predicted from incompatible PICSes);

AN g tactar oo tha lhogoio £o.. oAl 41an Py 1otn tacts g ogiinod hanlh +0 gcongg th ‘1‘
O a4 ST asS U~ UasSTS TOT- SUTCCHTT S~ apPpPTOPITAtCIOS TS —agd TSt wWIITCIT tO—asSstSs—tc—L aimm

for conformance of the implementation.

Al2 ABBREVIATIONS AND CONVENTIONS

The RL consists of information in tabular form. The status of features is indicated using the
abbreviations and conventions described below.
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Item Column

The item column contains a prefix identifying the element the given table is referring to and
sequential numbers for items in the table.

Feature Column

The feature column contains a brief descriptive name for a feature. It implicitly means ‘Is

h’ ‘= ‘- 1.1 41 - 1 VS Q2
t 1S 1eature SUPPULICU Uy UIC THIPICHICIILAUULLL

Status Column

The gtatus column uses the following notations:

a)| M mandatory;
b)| O optional;

c)| O<n> optional, but support of at least one of the group/of options labeled by
the same numeral <n> is required;

d)| C<n> conditional as defined in corresponding expression below the table;
e)| X prohibited;
)| NA not applicable.

Supplort Column Symbols

The $upport column is to be used by the-implementer to state whether a feature is supportdd
by entering Y, N, or N/A, indicating:

a) Y Yes, supported by)the implementation;
b) N No, not supported by the implementation;
c) N/A Not applicable.

The $upport column should also be used, when appropriate, to enter values supported for|a
given) capability.

Allowed Values Column

All PDU parameter types are specified in annex F using ASN.1. The ASN.1 data type
specifications constrain among others the permissible value range, and therefore such
constraints are not repeated in the Allowed Values column in the tables contained in this
annex. However, if a parameter is constrained for all instances of the given PDU to a subset
of the range or set specified for that parameter in annex F, then the subset is identified in the
tables that contain the PDU parameters.
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Allowed Values Column Symbols

If the specification of allowed values is too large to fit in the Allowed Values cell, the
Allowed Values column uses the notation ‘AV<n>’ as an indication that the allowed values
are specified below the table.

Supported Values Column

T]’\D Synnaorted Valnoc ool 10 t0 Iha oad Iy tho tpanlomantar +0 otata ywhothor tha onnniﬁed
IO O P PoTrtoa— vV ot o CoTt 1o toO o uoCa O y i T pToCItorto—otatT— v T SthiSr—tiCH P

range or set of values for the parameter is supported by entering Y or SV<n>, indicating

a) Yy Yes, the range/set defined in the Recommended Specification is fylly
supported by the implementation;

b) SV<n> The range/set defined in the Recommended Standard is not fully
supported by the implementation. The supported-subset is documented
below the table.

1.3 INSTRUCTIONS FOR COMPLETING THE RL

>

n implementer shows the extent of complianee to the Recommended Standard by
pmpleting the RL; that is, the state of complianee with all mandatory requirements and the
ptions supported are shown. The resulting cofnipleted RL is called PICS. The implementer
hall complete the RL by entering appropriaté responses in the support or values supported
blumn, using the notation described in(A1.2. If a conditional requirement is inappligable,
/A should be used. If a mandatory requirement is not satisfied, exception information|must
e supplied by entering a referenceXi, where 1 is a unique identifier to an accompanying
rationale for the noncompliance.

©v, o o

o Z O

2 PICS PROFORMAFOR XYZ CSTS PROTOCOL (CCSDS 9NM.I-B-K)

>

A2.1 GENERALINFORMATION

The PICS for,a CSTS implementation shall encompass the filled in tables A-1 to A-4.

Table A-1: Identification of PICS

Date of Statement
(DD/MMIYYYY)

PICS serial number

System Conformance
statement cross-reference

CCSDS 921.1-B-1 Page A-3 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

Table A-2: Identification of Implementation under Test

Implementation name

Implementation version

Special Configuration

Other Information

Table A-3: Identification of Supplier

Supplier

Contact Point for Queries

Implementation Name(s) and
Vergions

Other information necessary
for full identification, e.g.,
namle(s) and version(s) for
machines and/or operating
systems;

System Name(s)

Table A-4: tdentification of Specification

CCSDS 9NM.I-B-K

Havg any exceptions been‘required? Yes| ] No| ]

NOTE — A YES answer.means that the
implementation does, not conform to the
Recpmmended Standard. Non-supported
mandatory capabilities are to be identified in the
PICS$, with-an explanation of why the
implementation is nonconforming.
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A2.2 REQUIREMENTS LIST

This subsection provides the Requirement Lists for the elements specified in this
Recommended Standard. Depending on which procedures and associated PDUs are actually
used in a Cross Support Transfer Service specification, the relevant subset of the tables A-5
to A-24 will become part of the service-specific PICS proforma.

Tahla A L5- Docunrad Dracadiirac
e o egHHHeaToceaues

Procedures
Item Description Reference Status Support
proc-1 Association Control 4.3 M
proc-2 Unbuffered Data Delivery 4.4 0
proc-3 Buffered Data Delivery 4.5 O
proc-4 Data Processing 4.6 e}
proc-5 Buffered Data Processing 4.7 O
proc-6 gfggeesr;?ﬁfmtrolled Data 48 o
proc-7 Information Query 4.9 o)
proc-8 Cyclic Report 4.10 @)
proc-9 Notification 411 o)
proc-10 Throw Event 4.12 O
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Table A-6: Required PDUs

Service | Service

Provider User

System | System
Item PDU Ref.

AR AN

a1 3|03
pdu-1 | Bindinvocation F45 |M M
pdu-2 | BindReturn F45 | M M
pdu-3 | PeerAbortinvocation F45 | M M
pdu-4 | Unbindinvocation F45 |M M
pdu-5 | UnbindReturn F45 |M M
pdu-6 | ExecuteDirectiveAcknowledge |F4.4 | CXk C1
pdu-7 | ExecuteDirectivelnvocation F4.4 (C1 C1
pdu-8 | ExecuteDirectiveReturn F4.4- C1 C1
pdu-9 | Getinvocation F4.4 | C2 Cc2
pdu-10 | GetReturn F4.4 |C2 C2
pdu-11 | Notifylnvocation F4.4 |C3 C3
pdu-12 ProcessDatalnvocation F4.4 |C4 C4
pdu-13 | ProcessDataReturn F4.4 | C5 C5
pdu-14 | Startinvocation F4.4 | C6 C6
pdu-15 | StartRetuin F4.4 | C6 C6
pdu-16 | Stopinvocation F4.4 |C6 C6
pdu-17 | StopReturn F4.4 | C6 C6
pdu-18 ¢ TransferDatalnvocation F4.4 | C7 Cc7
pducly’| ReturnBuffer F4.7 |C8 C8
pdu-20 | ForwardBuffer F49 |C9 C9

LF\proc-6 OR proc-10 THEN M ELSE N/A
IF proc-7 THEN M ELSE N/A

TF proc-3 OR proc-4 OR proc-5 OR proc-6 OR proc-9 THEN M ELSE N/A

IF proc-4 OR proc-5 OR proc-6 THEN M ELSE N/A

IF proc-6 THEN M ELSE N/A
IF proc-2 OR proc-3 OR proc-4 OR proc-5 OR proc-6 OR proc-8 OR proc-9 THEN

M ELSE N/A

IF proc-2 OR proc-3 OR proc-8 THEN M ELSE N/A

If proc-3 THEN M ELSE N/A
If proc-5 THEN M ELSE N/A
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Table A-7: BIND Invocation Parameters

Parameters of the BindInvocation PDU
Values
2 S %
Item Parameter Ref. = Q e @
— g— o T
5| & | 504
= 5
G
bindInv-1 invokerCredentials F4.3 | M
bindInv-2 invokeld F4.3 | M
bindInv-3 procedurelnstanceld F43 | M AVl
bindInv-4 initiatorldentifier F4.58 M
bindInv-5 responderPortldentifier F45 | M
bindInv-6 serviceType F45 | M
bindInv-7 versionNumber F45 | M
bindInv-8 servicelnstanceldentifier F45 | M
bindInv-9 bindInvocationExtension F45 | M AV2

Thn narametore hindlnv.1 hindInv? and hindlnw.2 are cantaimed 1n the camnlay nara
TIT TTrv—13"0 [—mm=2=a L=4 v Tro—To

AV1 For the BIND invogation the procedureRole element of the parameter bindInv-3
must be set to ‘agsoeiationControl’.

AV2 If parameters.nieed to be added to the BIND invocation PDU, the paranjeter
bindInv-9-‘ean be used to do so, but no such extension is defined in |this
Recommended Standard and extension of the BIND invocation PDU, althqugh
permissible, is discouraged (see 4.3.3.1.12). Except if a procedure derived fronm the
parent Association Control procedure that is using this PDU specifies $uch
extension, the value of this parameter shall be set to ‘notUsed’.

o pPaaiotoro— oo

Ty A~ 2 TITOTTT

atanedn-the-comprex—paraimeter

standardInvocationHeader in the BindInvocation type shown in F4.5. This parameter is of the
type StandardInvocationHeader that is specified in F4.3.
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Table A-8: BIND Return Parameters

Parameters of the BindReturn PDU
Values
f = S| 3 2
Item Parameter Ref. :;5 % g =
N 7 =2 e
)
= 0p)
bindRet-1 performerCredentials F4.3 M
bindRet-2 invokeld F4.3 M
bindRet-3 result F4.3 M
bindRet-4 positive F4.3 C10 AV3
bindRet-5 diagnostic F4.3 Cci11 AV4
bindRet-6 negExtension F4.3 Cl1 AV5
bindRet-7 responderldentifier F4.5 M

C1(
Cl11

AV

AV

AV

IF bindRet-3 = ‘positive’ THEN M ELSE X
IF bindRet-3 = ‘negative’ THEN M ELSE X

If parameters need to be added to the positive”BIND return PDU, the parameter
bindRet-4 can be used to do so, but ¢10 such extension is defined in thig
Recommended Standard and extensien’ of the BIND return PDU, although
permissible, is discouraged (see 4.3.3.1.12). Except if a procedure derived from the
parent Association Control procedure and using this PDU specifies such extension,
the value of this parameter shall.be set to ‘notUsed’.
For the negative BIND retura the parameter bindRet-5 is extended by the type
AssocBindDiagnosticExt ‘defined in F4.5. Therefore the parameter bindRet-5 may
have (a) any valud Jdefined for the Diagnostic type in F4.3 except
‘diagnosticExtension*’ or (b) any value defined by ‘diagnosticExtension’

‘acBindDiagExt’: ‘AssocBindDiagnosticExt” defined in F4.5 except
‘assocBindDiagnosticExtExtension’. Additional values can be introduced by thg
further extension ‘diagnosticExtension’: ‘acBindDiagExt’

‘AssocBindDiagnosticExt’: ‘assocBindDiagnosticExtExtension’, but such extension
is diseouraged (see 4.3.3.1.12) and not specified in this Recommended Standard.

If parameters need to be added to the negative BIND return PDU, the parameter
bindRet-6 can be used to do so, but no such extension is defined in thig

Recommemted—Stamdard—amdt—extenstom—of —theBIND—TecturmPDB Y, —=atthougt
permissible, is discouraged (see 4.3.3.1.12). Except if a procedure derived from the
parent Association Control procedure and using this PDU specifies such extension,
the value of this parameter shall be set to ‘notUsed’.

All parameters of the BIND return PDU except bindRet-7 are contained the complex
parameter of the type StandardReturnHeader that is specified in F4.3. Specific extensions
are, however, specified in F4.5.
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Table A-9: PEER-ABORT Invocation Parameters

Parameters of the PeerAbortinvocation PDU
Values
0 ju ke
212 8 |¢
Item Parameter Ref. § = g g
0 D % %
N
peerAbortlnv-1 diagnostic F4.5 M 40 .. 126
Table A-10: UNBIND Invocation Parameters
Parameters of the UnbindIinvocation PDY
Values
g 5 gl P
Iltem Parameter Ref. § § g *:5
n ® = ij%
< 49]
unbindInv-1 invokerCredentials F4.3
unbindInv-2 invokeld F4.3
unbindInv-3 procedurelnstanceld F4.3 M AV6
unbindInv-4 z:bmdlnvocaﬂonExten& F45 M AV7

AV6  For the WUNBIND invocation the procedureRole element of the parameter
unbindInv-3 must be set to ‘associationControl’.

AV7 It parameters need to be added to the UNBIND invocation PDU, the parameter
unbindInv-4 can be used to do so, but no such extension is defined in |this
Recommended Standard and extension of the UNBIND invocation PPU,
although permissible, is discouraged (see 4.3.3.1.12). Except if a procedure

derived from the parent Association Control procedure and using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.

The parameters unbindInv-1, unbindInv-2 and unbindInv-3 are contained in the complex
parameter standardInvocationHeader in the UnbindInvocation type shown in F4.5. This
parameter is of the type StandardInvocationHeader that is specified in F4.3.

CCSDS 921.1-B-1 Page A-9 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

Table A-11: UNBIND Return Parameters

Parameters of the UnbindReturn PDU

Values

58 B

[tem Parameter Re 5 = 3 4

>l a | 3 g

2 S

N
unbindRet-1 performerCredentials | F4.3
unbindRet-2 invokeld F4.3

unbindRet-3 result F4.3 AV8

AVE

extended.

All p
StandardReturnHeader that is specified in F4.3:

The value of the parameter unbindRet-3 of the UNBIND return PDU shall always
be set to the value ‘positive’: ‘notUsed’; i.e., the. xesult is always positive and not

arameters of the UNBIND return PDU are contained the complex parameter of the typg
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Table A-12: EXECUTE-DIRECTIVE Invocation Parameters

Parameters of the ExecuteDirectivelnvocation PDU
Values
2 | 5 -
[tem Parameter Ref = = i 9]
+— S €
n 0 % 2
< 49)
execDirlnv-1 invokerCredentials F4.3 M
execDirlnv-2 invokeld F4.3 M
execDirlnv-3 procedurelnstanceld F4.3 M AV9
execDirlnv-4 directiveldentifier F4.4 M AV10
execDirInv-5 localProcDirQualifier F4.4 c12 AV11
execDirlnv-6 procedurelnstanceld F44 C13
. iceProcDi lifierV
execDirInv-7 serviceProcDirQualifier F4.4 C13 AV12
alues
. functi IR Inst
execDirlnv-8 tnctionaiResoLrcasisia F4.4 Ci4
nceNumber
. functi IRe li
execDirlnv-9 unctionalResourceQuall | ) 4 | 14 AV13
fiers
. irecti lifierExtensi
execDirlnv-10 g'nec veQualifierExtenst | ) 4 | c15 AV14
execDirlnv-11 executeD}rectlveInvocatl Fa.4 M AV15
onExtension
C12 [E-execDirlnv-4 is set to the Published Identifier of a directive that is regist¢red
under the procedure type that shall perform the EXECUTE-DIRECTIVE operation
THEN M ELSE X
13 TF execDirlnv-4 is set to the Published Identifier of a directive that is rpgict bred

under a procedure type that is associated with the type of service invoking the
EXECUTE-DIRECTIVE operation, but different from the procedure type that shall

perform the EXECUTE-DIRECTIVE operation THEN M ELSE X

C14 IF execDirlnv-4 is set to the Published Identifier of a directive that is registered
under a Functional Resource Type THEN M ELSE X

CI15 IFNOT (C12v C13 v Cl14) THEN M ELSE X
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AV9  The value of the procedureRole element of the parameter execDirlnv-3 is
constrained to one of the two values ‘prime procedure’ or ‘secondary procedure’.

AV10 The Published Identifier specified in the execDirlnv-4 parameter must identify a
registered directive.

AV11 The parameter execDirlnv-5 will be one of the following: (a) ‘directiveQualifier’:
‘localProcDirQualifier’: ‘DirectiveQualifierValues’: ‘sequenceOfParamldsAndValues’,
(b) ‘directiveQualifier’: ‘localProcDirQualifier’: ‘DirectiveQualifierValues’
‘parameterlessValues’, or  (c)  ‘directiveQualifier’:  ‘localProcDirQualifier’
‘DirectiveQualifierValues’: ‘noQualifierValues’.

AV[l2 The parameter execDirlnv-7 will be one of the following: (a) ‘directiveQualifier’
‘serviceProcDirQualifier’: ‘serviceProcDirQualifierValues’: ‘Directive@QualifierValues’
‘sequenceOfParamldsAndValues’, (b) ‘directiveQualifier’: ‘servigeProcDirQualifier’
‘serviceProcDirQualifierValues’: ‘DirectiveQualifierValues’: ‘parameterlessValues’, of
(c) ‘directiveQualifier’:  ‘serviceProcDirQualifier’:  ‘serviceProcDirQualifierValues’
‘DirectiveQualifierValues’: ‘noQualifierValues’.

AV[I3 The parameter execDirlnv-9 will be one of the follewing: (a) ‘directiveQualifier’
“functResourceDirQualifier’: ‘functionalResourceQualifiers’: ‘DirectiveQualifierValues’
‘sequenceOfParamldsAndValues’, (b) ‘directiveQualifier’: ‘functResourceDirQualifier’
“functionalResourceQualifiers’: ‘DirectiveQualifierValues’: ‘parameterlessValues’, or (c
‘directiveQualifier’:  ‘functResourceDirQualifier’:  ‘functionalResourceQualifiers’
‘DirectiveQualifierValues’: ‘noQualifierValues’.

AV[l4 The directive qualifier can be, defined by the extension ‘directiveQualifier’
‘directiveQualifierExtension’, Cbut no such extension is specified in this
Recommended Standard. Except if a procedure using this PDU defines such
extension, this parameter must be absent.

AVI[5 If parameters need-te_be added to the EXECUTE-DIRECTIVE invocation PDU
the parameter execDirlnv-11 can be used to do so, but no such extension ig
defined in thiS“Recommended Standard. Except if the procedure using this PDU
specifies sueh extension, the value of this parameter shall be set to ‘notUsed’.

The parameters ‘execDirlnv-1, execDirlnv-2 and execDirlnv-3 are contained in the compldx

pararpeter standardInvocationHeader in the ExecuteDirectivelnvocation type shown in F4.4.
This parameter is of the type StandardInvocationHeader that is specified in F4.3.
CCSDS 921.1-B-1 Page A-12 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

Table A-13: EXECUTE-DIRECTIVE Acknowledgement Parameters

Parameters of the ExecuteDirectiveAcknowledge PDU
Values
n s
ltem Parameter Ref = % = 3
53] 2 1k
T
d
execDirAck-1 performerCredentials F4.3
execDirAck-2 invokeld F4.3
execDirAck-3 result F4.3
execDirAck-4 positive F4.5 Cl6 AV16
execDirAck-5 diagnostic F4.3 c17 AV17
execDirAck-6 negExtension F4¢3 C17 AV18

C16 IF execDirAck-3 = ‘positive’ THENCM ELSE X
C17 IF execDirAck-3 = ‘negative’ JTHEN M ELSE X

AV16 If parameters need to be added to the positive EXECUTE-DIRECTIVE
acknowledgement-PDU, the parameter execDirAck-4 can be used to do so,|but
no such extension is defined in this Recommended Standard. Except if |the
procedure using this PDU specifies such extension, the value of this paramgter
shall be.set-to ‘notUsed’.

AV17 For the EXECUTE-DIRECTIVE acknowledgement the parameter execDirAck+5 is
extended by the type ExecDirNegAckDiagnosticExt defined in F4.4. Therefore| the
parameter execDirAck-5 may have (a) any value defined for the Diagnostic fype
in F4.3 except ‘diagnosticExtension’; or (b) any value defined by the extengion
‘diagnosticExtension’: ‘execDirAckDiagExt’: ‘ExecDirNegAckDiagnosticExt] in
F44except—execDirNegAckDmagnosticExtExtension . Additionat—vatues can be
introduced by the further extension ‘diagnosticExtension’: ‘execDirAckDiagExt’:
‘ExecDirNegAckDiagnosticExt’: ‘execDirNegAckDiagnosticExtExtension’, but no
such extension is defined in this Recommended Standard.
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AVI18 If parameters need to be added to the negative EXECUTE-DIRECTIVE
acknowledgement PDU, the parameter execDirAck-6 can be used to do so, but
no such extension is defined in this Recommended Standard. Except if a
procedure using this PDU specifies such extension, the value of this parameter
shall be set to ‘notUsed’.

All parameters of the EXECUTE-DIRECTIVE acknowledgement PDU are contained the
complex parameter of the type StandardReturnHeader that is specified in F4.3. Specific
extersions are, however, specified in F4.4.

Table A-14: EXECUTE-DIRECTIVE Return Parameters

Parameters of the ExecuteDirectiveReturn PDU
Values
g ) 5
Iltem Parameter Ref. = Q o )
3 = g s
@ wn o 2
< | g
)
execDirRet-1 performerCredentials F4.3
execDirRet-2 invokeld F4.3
execDirRet-3 result F4.3
execDirRet-4 positive F4.5 Cc18 AV19
execDirRet-5 diagnostic F4.3 Cc19 AV20
execDirRet-6 negExtension F4.3 C19 AV21

C18 IF exeeDirRet-3 = “positive’ THEN M ELSE X
C19 [F.execDirRet-3 = ‘negative’ THEN M ELSE X

AV19 If parameters need to be added to the positive EXECUTE-DIRECTIVE return
PDU, the parameter execDirRet-4 can be used to do so, but no such extension is
defined in this Recommended Standard. Except if the procedure using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.
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AV20 For the negative EXECUTE-DIRECTIVE return PDU the parameter execDirRet-5 is
extended by the type ExecDirNegReturnDiagnosticExt defined in F4.4. Therefore the
parameter execDirRet-5 may have (a) any standard value defined for the
Diagnostic type in F4.3 except ‘diagnosticExtension’; or (b) any value defined
by the extension ‘diagnosticExtension’: ‘execDirNegReturnDiagnosticExt’:
‘ExecDirNegReturnDiagnosticExt’ defined in F4.4 except
‘execDirNegReturnDiagnosticExtExtension’. Additional values can be introduced
by the further extension ‘diagnosticExtension’: ‘execDirNegReturnDiagnosticExt’:

b

‘ExecDirNegReturnDiagnosticExt’: ‘execDirNegReturnDiagnosticExtExtensign’.

If the EXECUTE-DIRECTIVE return PDU is used by the Throw Event procedure} i.e.,
the procedureType element of the parameter execDirlnv-3 of the associatéd)EXECUTE-
DIRECTIVE invocation has the value ‘throwEvent’, additional values‘are’introducgd by
the further extension ‘diagnosticExtension’: ‘execDirNegReturnDiagnosticlExt’:
‘ExecDirNegReturnDiagnosticExt™: ‘execDirNegReturnDidgnhosticExtExtensjon’:
‘teExecDirDiagExt’: ‘TeExecDirNegReturnDiagnosticExt’, where the |[type
TeExecDirNegReturnDiagnosticExt is specified in F4.14: Therefore the parameter
execDirRet-5 may have in this case (a) any standard value defined for the
Diagnostic type in F4.3 except ‘diagnosticEXtersion’; or (b) any value defined
by the extension ‘diagnosticExtension’: <“‘execDirNegReturnDiagnosticExt’:

‘ExecDirNegReturnDiagnosticExt’ defined in F4.4 except
‘execDirNegReturnDiagnosticExtExtension™; or (c) any value defined by| the
extension ‘diagnosticExtension ‘execDirNegReturnDiagnosticExt’:

2

‘ExecDirNegReturnDiagnosticExt’:»~ ‘execDirNegReturnDiagnosticExtExtensfion’:
‘teExecDirDiagExt’: ‘TeExecDirlNegReturnDiagnosticExt’ defined in F4.14 except
‘teExecDirNegReturnDiagnosticExtExtension’. Additional values can be introduced
by the further extension-“diagnosticExtension’ ‘execDirNegReturnDiagnosticExt’:
‘ExecDirNegReturnDiaghosticExt’:  ‘execDirNegReturnDiagnosticExtExtensjon’:
‘teExecDirDiagExt’s ‘TeExecDirNegReturnDiagnosticExt’:
‘teExecDirNegReturnDiagnosticExtExtension’, but no such extension is defingd in

this Recommended Standard.

AV21 If parameters need to be added to the negative EXECUTE-DIRECTIVE r¢turn
PDU, the-parameter execDirRet-6 can be used to do so, but no such extensi¢n is
defified in this Recommended Standard. Except if the procedure using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.

All parameters of the EXECUTE-DIRECTIVE return PDU are contained the corhplex
parameter of the type StandardReturnHeader that is specified in F4.3. Specific extensions
are, however, specified in F4.4 and F4.14.
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Table A-15: GET Invocation Parameters

Parameters of the Getlnvocation PDU

Values
f = é 2
ltem Parameter Re 7 = = &
> 1 a| 3| 8
2 |
w
getlnv-1 invokerCredentials F4.3 M
getlnv-2 invokeld F4.3 M
getlnv-3 procedurelnstanceld F4.3 M AV22
getlnv-4 listOfParameters F4.4 M
getlnv-5 getinvocationExtension | F4.4 M AV23

AVP2 The value of the procedureRole element of.the parameter getlnv-3 is constrained
to one of the two values ‘prime procedure™or ‘secondary procedure’.

AVP3  If parameters need to be added to the GET invocation PDU, the parameter getInv
5 can be used to do so, but no such extension is defined in this Recommended
Standard. Except if the procedure using this PDU specifies such extension, thg
value of this parameter shall be set to ‘notUsed’.

The

stand

type
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Table A-16: GET Return Parameters

Parameters of the GetReturn PDU
Values
2 |5 <
[tem Parameter Ref = Q ) 7]
5 5| 5 |k
n w ) B
< d
getRet-1 performerCredentials F4.3
getRet-2 invokeld F4.3
getRet-3 result F4.3
getRet-4 positive F4.3 C20 AV24
getRet-5 qualifiedParameters F4.4 C20 AV25
getRet-6 gitPosReturnExtExtensn Fa'a C20 AV26
getRet-7 diagnostic F4.3 c21 AV27
getRet-8 negExtension F4.3 c21 AV28

AV24

AV25

AVD26

defined in F4.4.
If further parameters need to be added to the positive GET return PDU,|the

The

(C20 IF getRet-3 = “positive " PHEN M ELSE X
C21 IF getRet-3 = ‘negative’ THEN M ELSE X

For the positive GET return the parameter getRet-4 is set to ‘getPosReturnHxt’:
‘GetPosReturnExt’ defined in F4.4.

2

Forthe positive GET return the parameter getRet-5 is specified by ‘qualifiedparameters’:
‘QualifiedParametersSequence’. i

type QualifiedParametersSequence| is

parameter getRet-6 can be used to do so, but no such extension is defined in this
Recommended Standard. Except if the procedure using this PDU specifies such

extension, the value of this parameter shall be set to ‘notUsed’.
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AV27 For the negative GET return the parameter getRet-7 is extended by the type
GetDiagnosticExt defined in F4.4. Therefore the parameter getRet-7 may have (a)
any standard value defined for the Diagnostic type in F4.3 except
‘diagnosticExtension’; or (b) any value defined by the extension
‘diagnosticExtension’: ‘getDiagnosticExt’: ‘GetDiagnosticExt’ defined in F4.4
except ‘getDiagnosticExtExtension’. Additional values can be introduced by the
further extension ‘diagnosticExtension’: ‘getDiagnosticExt’: ‘GetDiagnosticExt’:
‘getDiagnosticExtExtension’, but no such extension is specified in this

Recommended Standard.

AVP8 If parameters need to be added to the negative GET return PDU, the parametet
getRet-8 can be used to do so, but no such extension is definedin thig
Recommended Standard. Except if the procedure using this PDU specifies such
extension, the value of this parameter shall be set to ‘notUsed’.

All parameters of the GET return PDU are contained the complex parameter of the type
StandardReturnHeader that is specified in F4.3. Specific extensions are, however, specifigd
in F44.
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Table A-17: PROCESS-DATA Invocation Parameters

Parameters of the ProcessDatalnvocation PDU

Values
0 s
o
ltem Parameter Ref 2 2| o 5
515 & .5
@ n o =i
NG
%)
procDatalnv-1 invokerCredentials F4.3 M
procDatalnv-2 invokeld F4.3 M
procDatalnv-3 procedurelnstanceld F4.3 M AV29
procDatalnv-4 dataUnitld F4.4 M
procDatalnv-5 data F4.4 M
procDatalnv-6 proce_ssDataInvocatlonE Ead M AV30
xtension
procDatalnv-7 E::)cessCompletlonRep F4.8 C22
procDatalnv-8 dataProcRrocDatalnvoc F4.8 c22 AV31
ExtExtension
procDatalny-9 fearllestDataProcessmgT F410 | c23
imé
procDatalnv-10 IriteestDataProcessmgﬂ F4.10 | C23
DataProcP
procDatalifya11 | SeduconubataProcProe 1 )5 | g AV32
DatalnvocExtExtension

xt”)

(C22 IF procDatalnv-6 = (‘dpProcDatalnvocExt’: ‘DataProcProcDatalnvocH
THEN M ELSE X
C23 IF procDatalnv-8 = (‘scdpProcDatalnvocExt’:

‘SequContrDataProcProcDatalnvocExt’) THEN M ELSE X

AV29 The value of the procedureRole element of the parameter procDatalnv-3 is
constrained to one of the two values ‘prime procedure’ or ‘secondary procedure’.
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AV30 If the procedureType element of the parameter procDatalnv-3 has the value

‘dataProcessing’ or ‘bufferedDataProcessing’ or ‘sequenceControlledDataProcessing’ or
if the procedure using this PDU is derived from one of these three procedure
types, then the parameter procDatalnv-6 shall be set to the value
‘dpProcDatalnvocExt’:  ‘DataProcProcDatalnvocExt’. Otherwise, no such
extension is specified in this Recommended Standard and the value of
procDatalnv-6 shall be set to ‘notUsed’ except if the procedure using this PDU is
mentioned above. In case of other procedure types, this parameter shall be set to

AV

AV

The
comy
F4.4,

‘notUsed’ except if the procedure using this PDU specifies such extension.

B1  If further parameters need to be added to the PROCESS-DATA invocation,PDU
the parameter procDatalnv-8 can be used to do so. Such extension is defined for
the Sequence-Controlled Data Processing procedure. Except if such iextension i3
defined by the procedure derived from the Data Processing procedure or the
Buffered Data Processing procedure and using this PDU, the value of thig
parameter shall be set to ‘notUsed’. If the PDU is usedZby the Sequence-
Controlled Data Processing procedure, i.e., the procedureType element of the
parameter procDatalnv-3 has the value ‘sequenceControlledDataProcessing’, then
the parameter procDatalnv-8 shall be set «to“ ‘scdpProcDatalnvocExt’
‘SequContrDataProcProcDatalnvocExt’.

B2 If parameters need to be added to the PROCESS-DATA invocation PDU used by thg
Sequence-Controlled Data Processing procedure, i.e., the procedureType element of
the parameter procDatalnv-3 has the value ‘sequenceControlledDataProcessing’
the parameter procDatalnv-11 can be used to do so, but no such extension i
defined in this Recommended Staddard. Except if the procedure derived from the
parent Sequence-Controlled Data Processing procedure and using this PDU
specifies such extension, this parameter shall be set to ‘notUsed’.

parameters procDatalnv-d, procDatalnv-2 and procDatalnv-3 are contained in the
lex parameter standardInvocationHeader in the ProcessDatalnvocation type shown in
This parameter is of(the type StandardInvocationHeader that is specified in F4.3.
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Table A-18: PROCESS-DATA Return Parameters

Parameters of the ProcessDataReturn PDU
Values
2 |5 5
[tem Parameter Ref = Q ) 7]
5 5| 5 |k
n w ) B
< d
procDataRet-1 performerCredentials F4.3
procDataRet-2 invokeld F4.3
procDataRet-3 result F4.3
procDataRet-4 positive F4.3 C24 AV33
procDataRet-5 dataUnitld F4.10 <{pC25
sequContrDataProcProc
procDataRet-6 DataPosReturnExtExten | F410 | C25 AV34
sion
procDataRet-7 diagnostic F4.3 C26 AV35
procDataRet-8 negExtension F4.3 C26 AV36
procDataRet-9 dataUnitld F4.10 | C27
sequContrDataProcProc
procDataRet-10 DataNegReturnExtExten | F4.10 | C27 AV37
sion
C24 IF precDataRet-3 = ‘positive’ THEN M ELSE X
C25 IF procDataRet-3 = ‘positive’ AND procDataRet-4 =
‘scdpProcDataPosReturnExt’: ‘SequContrDataProcProcDataPosReturnExt’
THEN M ELSE X
C26 IF procDataRet-3 = ‘negative’ THEN M ELSE X
C27 IF procDataRet-3 = ‘negative’ AND procDataRet-8 =

‘scdpProcDataNegReturnExt’: ‘SequContrDataProcProcDataNegReturnExt’
THEN M ELSE X
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AV33 If parameters need to be added to the positive PROCESS-DATA return PDU, the
parameter procDataRet-4 can be used to do so. Such extension is defined for the
Sequence-Controlled Data Processing procedure. If this PDU is used by the
Sequence-Controlled Data Processing procedure, i.e., the procedureType element of
parameter procDatalnv-3 in the associated invocation has the value
‘sequenceControlledDataProcessing’, then the parameter procDataRet-4 shall be set
to ‘scdpProcDataPosReturnExt’: ‘SequContrDataProcProcDataPosReturnExt’. If
the procedure using this PDU does not specify such extension, the value of the
parameter procDataRet-4 shall be set to ‘notUsed’.

AVB4 If further parameters need to be added to the positive PROCESS-DATA~return
PDU, the parameter procDataRet-6 can be used to do so, but this Recommended
Standard does not specify such extension. Except if a procedure derived from thg
parent Sequence-Controlled Data Processing procedure and using this PDU
specifies such extension, the value of this parameter shall be setto ‘notUsed’.

AVB5 For the PROCESS-DATA return the parameter procDataRet-771s extended by thg
type SequContrDataProcProcDataDiagnosticExt defined i’ F4.10. Therefore thg
parameter procDataRet-7 may have (a) any standard value defined for thg
Diagnostic type in F4.3 except ‘diagnosticExtension’; or (b) any value
defined by the extension ‘diagnosticExtension’: ‘scdpProcDataDiagExt’
‘SequContrDataProcProcDataDiagnosticExt’ ¢, defined in  F4.10  except
‘sequContrDataProcProcDataDiagnosticExtExtension’. Additional values can bg
introduced by the further extension ‘diagnosticExtension’
‘scdpProcDataDiagExt’: ‘SequContrDataProcProcDataDiagnosticExt’
‘sequContrDataProcProcDataDiaghdsticExtExtension’, but no such extension i
specified in this Recommended-Standard.

AVB6 If parameters need to be added to the negative PROCESS-DATA return PDU, thg
parameter procDataRet-8.can be used to do so. Such extension is defined for thg
Sequence-Controlled| Data Processing procedure. If this PDU is used by thg
Sequence-Controlled’Data Processing procedure, i.e., the procedureType element of
the parameter ‘procDatalnv-3 in the associated invocation has the valug
‘sequenceContiolledDataProcessing’, then the parameter procDataRet-8 shall be sef
to ‘scdpProcDataNegReturnExt’: ‘SequContrDataProcProcDataNegReturnExt’
The type SequContrDataProcProcDataNegReturnExt is defined in F4.10. Except if
such _jextension is defined by a procedure using this PDU, the value of this
parameter shall be set to ‘notUsed’.

AVB7~ If further parameters need to be added to the negative PROCESS-DATA return
PDU, the parameter procDataRet-10 can be used to do so, but this Recommende
Standard does not specify such extension. Except if a procedure derived from the
parent Sequence-Controlled Data Processing procedure and using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.

This PDU is valid only in case the PROCESS-DATA operation is used by the Sequence-
Controlled Data Processing procedure, i.e., the procedureType element of the parameter
procDatalnv-3 of the associated PROCESS-DATA invocation has the value
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‘sequenceControlledDataProcessing’. The Data Processing procedure and the Buffered Data
Processing procedure use the unconfirmed variant of the PROCESS-DATA operation.

All parameters of the PROCESS-DATA return PDU are contained the complex parameter of
the type StandardReturnHeader that is specified in F4.3. Specific extensions are, however,

specified in F4.10.

Tab!n A 19- STI\QT !n\lnr\gfinn Daramatarc

Parameters of the Startinvocation PDU
Values
f = S B
Item Parameter Ref. § % 3 :l:J
e I A - 1
2| F
n)
startInv-1 invokerCredentials F43 M
startlnv-2 invokeld F4.3 M
startlnv-3 procedurelnstanceld F4.3 M AV38
startlnv-4 startinvocationExtension | F4.4 M AV39
startlnv-5 startGenerationTime F4.7 c28
startlnv-6 stopGenerationTime F4.7 Cc28
startIny-7 bufibataDelStartinvocEx | ., 7 c28 AV40
tExtension
startInv-8 firstDataUnitld F4.10 C29
startInv-9 sequContrDataProcStart | ) 1 | cpg AV41
InvocExtExtension
startlny-10 deliveryCycle F4.12 C30
startlnv-11 listOfParameters F4.12 C30
eyelieReperStartvock
startlnv-12 4 " F4.12 C30 AV42
XtExtension
startInv-13 listOfEvents F4.13 C31
startlnv-14 not|f|ca.t|onStartInvocExt F4.13 c31 AVA3
Extension
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C28 IF startlnv-4 = ‘bddStartinvocExt’: ‘BuffDataDelStartinvocExt” THEN M ELSE
X

C29 IF startlnv-4 = ‘scdpStartinvocExt’: ‘SequContrDataProcStartinvocExt> THEN
M ELSE X

C30 IF startlnv-4 = ‘crStartInvocExt’: ‘CyclicReportStartinvocExt” THEN M ELSE X
C31 IF startlnv-4 = ‘nStartInvocExt’: ‘NotificationStartinvocExt” THEN M ELSE X

AVB8 The value of the procedureRole element of the parameter startInv-3 is constrained
to one of the two values ‘prime procedure’ or ‘secondary procedure’.

AVB9 If the procedureType element of the parameter startinv-3 has “the valug
‘bufferedDataDelivery’, then the parameter startlnv-4 shall be-set to the valug
‘bddStartInvocExt’: ‘BuffDataDelStartInvocExt’.

If the procedureType element of the parameter startlnv-3 has the valug
‘sequenceControlledDataProcessing’, then the parameter startInv-4 shall be set tg
the value ‘scdpStartInvocExt’: ‘SequContrDataProcStartInvocExt’.

If the procedureType element of the parameter startlnv-3 has the valug
‘cyclicReport’, then the parameter startinv=4” shall be set to the wvalug
‘erStartlnvocExt’: ‘CyclicReportStartinvocExt’.

If the procedureType element of the® parameter startlnv-3 has the valug
‘notification’, then the parameter ~startinv-4 shall be set to the valug
‘nStartInvocExt’: ‘NotificationStartlnvocExt’.

Also in all other cases where:parameters need to be added to the START]
invocation PDU, the parameter startlnv-4 can be used to do so, but no such
extension is defined in_this Recommended Standard. Therefore this parametert
shall be set to the value ‘notUsed’ except if the procedure using this PDU
specifies such extefsion.

AVH0 If parameters-need to be added to the START invocation PDU used by a
procedure derived from the parent Buffered Data Delivery procedure, thg
parametet. startInv-7 can be used to do so, but no such extension is defined in this
Recommended Standard. Except if a procedure derived from the parent Buffered
Data Delivery procedure specifies such extension, this parameter shall be set td
‘notUsed’.

AVH@1~ If parameters need to be added to the START invocation PDU used by a
procedure derived from the parent Sequence-Controlled Data Processing
procedure, the parameter startlnv-9 can be used to do so, but no such extension is
defined in this Recommended Standard. Except if a procedure derived from the
parent Sequence-Controlled Data Processing procedure specifies such extension,
this parameter shall be set to ‘notUsed’.
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AV42 If parameters need to be added to the START invocation PDU used by a
procedure derived from the parent Cyclic Report procedure, the parameter
startlnv-12 can be used to do so, but no such extension is defined in this
Recommended Standard. Except if a procedure derived from the parent Cyclic
Report procedure specifies such extension, this parameter shall be set to
‘notUsed’.

AV43 If parameters need to be added to the START invocation PDU used by a
s tre-dertvedfrom-the-parent Nottfreattornprocedurethe paramreterstart{nv-

14 can be used to do so, but no such extension is defined in this Recommended

Standard. Except if the procedure derived from the parent Notification-procedure

specifies such extension, this parameter shall be set to ‘notUsed’.
Tlhe parameters startlnv-1, startInv-2 and startInv-3 are contained in the \cemplex parameter
standardInvocationHeader in the StartInvocation type shown in F4.4, This parameter is ¢f the
type StandardInvocationHeader that is specified in F4.3.
Table A-20: START Return Parameters
Parameters of the StartReturn PDU
Values
0 j °
= o © (O]
Item Parameter Ref. = Q o =
= — = o
»la | = ol
>
< n
startRet-1 perfarmerCredentials F4.3
startRet-2 invokeld F4.3
startRet-3 result F4.3
startRet-4 positive F4.3 C32 AV44
startRet~5 diagnostic F4.3 C33 AV45
startRet-6 negExtension F4.3 C33 AV46
32 HstartRet-3—peositiveFHEN-M-ELSEX

C33 IF startRet-3 = ‘negative’ THEN M ELSE

>

AV44  If parameters need to be added to the positive START return PDU, the parameter
startRet-4 can be used to do so, but no such extension is defined in this
Recommended Standard. Except if the procedure using this PDU specifies such
extension, the value of this parameter shall be set to ‘notUsed’.
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AV45

For the START return PDU the parameter startRet-5 is extended by the type
StartDiagnosticExt defined in F4.4. Therefore the parameter startRet-5 may have
(a) any standard value defined for the Diagnostic type in F4.3 except
‘diagnosticExtension’; or (b) any value defined by the extension
‘diagnosticExtension’: ‘startDiagnosticExt’: ‘StartDiagnosticExt’ in F4.4 except
‘startDiagnosticExtExtension’.

If the procedureType element of the parameter startinv-3 of the associated START

invocation has the value ‘hnf‘f‘ﬁrpdnnmnp]ivprv’7 then parameter startRet=5 is further

extended by the type BuffDataDelStartDiagnosticExt defined in F4.7. Therefore. the
parameter startRet-5 may have in this case (a) any standard value defined for ‘thg
Diagnostic type in F4.3 except ‘diagnosticExtension’; or (b) any value: défined
by the extension ‘diagnosticExtension’: ‘startDiagnosticExt’: ‘StartDiagnoesticExt’ if
F4.4 except ‘startDiagnosticExtExtension’; or (¢) any value defined bythe extensior
‘diagnosticExtension’: ‘startDiagnosticExt’: ‘StastDiagnosticExt’
‘startDiagnosticExtExtension’: bddStartDiagExt’: ‘BuffDataDelStartDiagnosticExt
except ‘buffDataDelStartDiagnosticExtExtension’. Additional values can be
introduced by the further extension ‘diagnosticExtension’: ‘startDiagnosticExt’
‘StartDiagnosticExt’: ‘startDiagnosticExtExtension”: bddStartDiagExt’
‘BuffDataDelStartDiagnosticExt’:  ‘buffDataDelStartDiagnosticExtExtension’, but
no such extension is specified in this Recommended Standard.

If the procedureType element of the parameter startlnv-3 of the associated
START invocation has the value ‘cyclicReport’, then parameter startRet-5 is
extended by the type CyclicReportStartDiagnosticExt defined in F4.12. Therefore
the parameter startRet-5 may havedn this case (a) any standard value defined foy
the Diagnostic type in F4.3 except ‘diagnosticExtension’; or (b) any valug
defined by the extension ‘diagnosticExtension’:  ‘startDiagnosticExt’
‘StartDiagnosticExt” in F4:4 except ‘startDiagnosticExtExtension’; or (c) any
value defined by thelextension ‘diagnosticExtension’: ‘startDiagnosticExt’
‘StartDiagnosticExt’" ‘startDiagnosticExtExtension’: crStartDiagExt’
‘CyclicReportStartDiagnosticExt’ defined in F4.12 excepf
‘cyclicReportStartDiagnosticExtExtension’. Additional values can be introduced
by the Cfurther extension ‘diagnosticExtension’:  ‘startDiagnosticExt’
‘StartDjagnosticExt’: ‘startDiagnosticExtExtension’: crStartDiagExt’
‘CyclicReportStartDiagnosticExt™:  ‘cyclicReportStartDiagnosticExtExtension’
buthe such extension is specified in this Recommended Standard.

If the procedureType element of the parameter startinv-3 of the associated STAR'T
invocation has the value ‘notification’, then parameter startRet-5 is extended by the

type NotificationStartDiagnosticExt defined in F4.13. Therefore the parameter startRet-5
may have in this case (a) any standard value defined for the Diagnostic type in F4.3
except ‘diagnosticExtension’; or (b) any value defined by the extension
‘diagnosticExtension’: ‘startDiagnosticExt’: ‘StartDiagnosticExt’ in F4.4 except
‘startDiagnosticExtExtension’; or (c) any value defined by the extension
‘diagnosticExtension’: ‘startDiagnosticExt’: ‘StartDiagnosticExt’:
‘startDiagnosticExtExtension’: ‘nStartDiagExt’: ‘NotificationStartDiagnosticExt’
defined in F4.13 except ‘notificationStartDiagnosticExtExtension’. Additional

CCSDS 921.1-B-1 Page A-26 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

values can be introduced by the further extension ‘diagnosticExtension’:
‘startDiagnosticExt’: ‘StartDiagnosticExt’: ‘startDiagnosticExtExtension’:
‘nStartDiagExt’: ‘NotificationStartDiagnosticExt’:
‘notificationStartDiagnosticExtExtension’, but no such extension is specified in
this Recommended Standard.

AV46 If parameters need to be added to the negative START return PDU, the parameter
startRet-6 can be used to do so, but no such extension is defined in this
Recommended Standard Pxoep‘r if the prn(‘Pdan nqing this PDII QpP(‘iﬁPQ such

extension, the value of this parameter shall be set to ‘notUsed’.

Table A-21: STOP Invocation Parameters

Parameters of the Stoplnvocation PDU
Values
2 | & +
Item Parameter Ref: g 2 5 :l:’
>
n n g ;3_
< d
stoplnv-1 invokerCredentials F4.3 M
stoplnv-2 invokeld F4.3 M
stopIlnv-3 procedurelnstanceld F4.3 M AV47
stoplnv-4 stoplnvocationExtension | F4.4 M AV48

AV47 The value ‘of the procedureRole element of the parameter stopInv-3 is constrajned
to one.efthe two values ‘prime procedure’ or ‘secondary procedure’.

AV48 If parameters need to be added to the STOP invocation PDU, the paranjeter
stoplnv-4 can be used to do so, but no such extension is defined in [this
Recommended Standard. Except if the procedure using this PDU specifies guch
extension, the value of this parameter shall be set to ‘notUsed’.

The parameters stoplnv-1, stopInv-2 and stoplnv-3 are contained in the complex parameter
standardInvocationHeader in the StopInvocation type shown in F4.4. This parameter is of the
type StandardInvocationHeader that is specified in F4.3.
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Table A-22: STOP Return Parameters

Parameters of the StopReturn PDU
Values
2 | 3 5
ltem Parameter Ref 5 2 e S
>
> 1 a| 3| 8
2 |8
n
stopRet-1 performerCredentials F4.3
stopRet-2 invokeld F4.3
stopRet-3 result F4.3
stopRet-4 positive F4.3 C34 AV49
stopRet-5 diagnostic F4.3 C35 AV50
stopRet-6 negExtension F4.3 €35 AV51

C34 IF stopRet-3 = ‘positive’ THEN M ELSE X
C35 IF stopRet-3 = ‘negative’ THEN M(ELSE X

AVH9  If parameters need to be added to the positive STOP return PDU, the parameter
stopRet-4 can be used to do so, but no such extension is defined in this
Recommended Stdandard. Except if the procedure using this PDU specifies such
extension, the value of this parameter shall be set to ‘notUsed’.

AVP0O The parameter stopRet-5 may have any standard value defined for thg
Diagnestic type in F4.3 except ‘diagnosticExtension’. Additional values can
be infteduced by the extension ‘diagnosticExtension’, but no such extension ig
specified in this Recommended Standard.

AVP1 A If parameters need to be added to the negative STOP return PDU, the parameter
stopRet-6 can be used to do so, but no such extension is defined in this
Recommended Standard. Except if the procedure using this PDU specifies such
extension, the value of this parameter shall be set to ‘notUsed’.

All parameters of the STOP return PDU are contained the complex parameter of the type
StandardReturnHeader that is specified in F4.3.
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Table A-23: NOTIFY Invocation Parameters

Parameters of the Notifylnvocation PDU
Values
2 |5 -
ltem Parameter Ref = Qo o )
= = T T
@ n o &
< d
notifylnv-1 invokerCredentials F4.3 M
notifylnv-2 invokeld F4.3 M
notifylnv-3 procedurelnstanceld F4.3 M AV52
notifylnv-4 eventTime F4.4 M
notifylnv-5 eventName F4.4 M
notifylnv-6 eventValue F44 M AV53
. tifyl tionExtensi
notifyInv-7 20 ifylnvocationExtensio ez, o | AV54
. dataUnitldLastP
notifylnv-8 daa MIHALASIETOCeSSE | ryg C36
notifylnv-9 dataUnitldLastOk F4.8 C36
notifylnv-10 productionStatus F4.8 C36 AV55
. dataProcNotifyl Ext
notifyTnv-11 aAProcNotifylnvocExt | - 5 | c36 AV56
Extension
C36  IF notifylnv-7 = ‘dpNotifylnvocExt’: ‘DataProcNotifylnvocExt” THEN M EILSE
X
AVS52 The value of the procedureRole element of the notifylnv-3 parametef is
constrained to one of the two values ‘prime procedure’ or ‘secondary procedutre’.

AVS53  The value of the notifylnv-6 parameter can be any value that can be expressed
using the type SequenceOfQualifiedValues defined in F4.3 or ‘empty’ or any
value that can be defined by means of the extension ‘eventValueExtension’ (see
EventValue defined in F4.3), but no such extension is specified in this
Recommended Standard. Except if a procedure using this PDU specifies such
extension, the value of ‘eventValue’ must not be set to ‘eventValueExtension’.
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AVS54 If the procedureType element of the parameter notifylnv-3 has the value
‘dataProcessing’, ‘bufferedDataProcessing’ or ‘sequenceControlledDataProcessing’
or a value associated with a procedure derived from the Data Processing procedure,
the Buffered Data Processing procedure, or the Sequence-Controlled Data
Processing procedure, then the parameter notifylnv-7 shall be set to the value
‘dpNotifylnvocExt’: ‘DataProcNotifylnvocExt’.

Also in all other cases, if parameters need to be added to the NOTIFY invocation
PDUI_the parameter notifylnv-7 can be nsed to do so_but no such extension i

defined in this Recommended Standard. Except if the procedure using this PDUY
specifies such extension, this parameter shall be set to ‘notUsed’.

AVP5 If the parameter notifylnv-5 has the value ‘productionStatusChahge’, thg
parameter notifylnv-10 shall be set to ‘productionStatusChange’: ‘WULL’; i.e., if
is absent. For all other values of the parameter notifylnv-5, it‘shall be set tg
‘anyOtherEvent’: ‘ProductionStatus’.

AVP6 If parameters need to be added to the NOTIFY invocation PDU used by 4
procedure derived from the Data Processing procedure, the Buffered Data
Processing procedure, or the Sequence-Controlled-Data Processing procedure
then the parameter notifylnv-11 can be used to do“so, but no such extension ig
defined in this Recommended Standard. Except if the procedure using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.

The [parameters notifylnv-1, notifylnv-2 and.motifylnv-3 are contained in the complgx
paratpeter standardInvocationHeader in the Notifylnvocation type shown in F4.4. Thjs
pararpeter is of the type StandardInvocationHeader that is specified in F4.3.
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Table A-24: TRANSFER-DATA Invocation Parameters

Parameters of the TransferDatalnvocation PDU
Values
2 | 5 5
ltem Parameter Ref = Qo o )
= = T T
@ n ) sy
< d
transferDatalnv-1 | invokerCredentials F4.3 M
transferDatalnv-2 | invokeld F4.3 M
transferDatalnv-3 | procedurelnstanceld F4.3 M AV57
transferDatalnv-4 | generationTime F4.4 M
transferDatalnv-5 | sequenceCounter F4.4 M
transferDatalnv-6 | data F44 M AV58
transferDatalnv-7 | qualifiedParameters F4.12 | C37
cyclicReportTransferPat
transferDatalnv-8 | alnvocDataRefExtehsio | F4.12 | C37 AV59
n
transferDatalnv-9 transf_erDatalnvocannE F4.4 M AV60
xtension
C37 IF transferDatalnv-6 = ‘extendedData’: ‘crTransferDatalnvocDataRef™:
‘CyclicReportTransferDatalnvocDataRef” THEN M ELSE X
AVS57 The value of the procedureRole element of the parameter transferDatalnv-B is
constrained to one of the two values ‘prime procedure’ or ‘secondary proceduie’.
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AV58

If the procedureType element of the parameter transferDatalnv-3 is ‘cyclicReport’,
then the parameter transferDatalnv-6 shall be set to the value ‘extendedData’:
‘crTransferDatalnvocDataRef”:  ‘CyclicReportTransferDatalnvocDataRef’.  The
type CyclicReportTransferDatalnvocDataRef is defined in F4.12.

Also in all other cases where a type different from OCTET STRING is needed for
the data to be transferred by means of the TRANSFER-DATA invocation PDU,

the parameter transferDatalnv-6 can be used to specify such type by means of the
extension ‘extendedData’ but except for the Cveclic Report prn(‘Pdan no suc

AV

AV

The |
the ¢
in F4

parameters transferDatalnv-1, transferDatalnv-2 and transferDatalnv-3 are contained in
pmplex parameter standardInvocationHeader in the TransferDatalnvocation type shown
.4. This parameter is of the type StafidardInvocationHeader that is specified in F4.3.

extension is defined in this Recommended Standard. Except if the procediig
using this PDU specifies such extension, this parameter shall be _get"tq
‘opaqueString’: ‘OCTET STRING’.

If parameters need to be added to the TRANSFER-DATA invocationnPDU used
by a procedure derived from the parent Cyclic Report procédure, then thg
parameter transferDatalnv-8 can be used to do so, but no.such extension i
defined in this Recommended Standard. Except if a procedure derived from the
parent Cyclic Report procedure and using this PDU specifies such extension, thg
value of this parameter shall be set to ‘notUsed’.

If parameters need to be added to the TRANSFER:DATA invocation PDU, the
parameter transferDatalnv-9 can be used to dorso, but no such extension i
defined in this Recommended Standard. Excépt if the procedure using this PDU
specifies such extension, the value of this parameter shall be set to ‘notUsed’.
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ANNEX B

PRODUCTION STATUS

(NORMATIVE)

1 OVERVIEW

his annex defines the states and transitions of the production status and presents_int'tapular
rm the effect of the production status on the processing of data and opgrations| The
fansitions that may occur are illustrated in figure B-1.

=

-

Management Management
Action 4 Action

. . Configured Management
Action

Interrupted

Maintenance,

) Action
Internal Production
Event Fault

Operational

Figure B-1: Production Status Diagram

2 PRODUCTIONSTATUS SPFECTFICATIONS

B2.1 The production status values shall be set in accordance with the high-level semantic
definition listed in table B-1.

B2.2 The Published Identifier for the production status parameter for a CSTS
svcProductionStatus as specified in F4.17.
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The parameter reporting the value of the production status shall be named using the

Functional Resource Instance representing the CSTS instance reporting the production status.

B2.4

A CSTS instance shall change the production status value in accordance with the

conditions specified in table B-2. Such change of the production status shall constitute the
procedure state table incoming events ‘production status change’, and, depending on the
actual transition, ‘production status change to ‘operational’’, ‘production status change to
‘interrupted’’, ‘production status change to ‘halted’’, and ‘production status change to

‘conf

igurcd -, respectively.

Table B-1: Production Status Semantic

Production

Status Value Semantic Definition

‘configured’ The configuration of the service production praoctess
has been completed.

‘operational’ The service production process is ready to process
data.

‘interrupted’ The service production process_has stopped

because of an error condition,that may be temporary.

‘halted’ The service production precess has been stopped by
management action.

B2.5| The event reporting the change of*the production status shall be named using the
Funcfional Resource Instance representing the CSTS instance reporting the event (sge
3.11.2.2.3).

NOTES

1 The production status is always a property of the CSTS itself and not of the
associated produetion process. The CSTS may specify how the aggregate productign
status shall-be derived for instance from the resource status and resourde
configuration’ change event reported by the Functional Resources representing the
productiof process.

2 Theproduction status always refers to the current status of the CSTS. Therefore, in cage
a)CSTS is used to retrieve data that have been collected using a production process that
completed before the CSTS was instantiated, any issues related to the production
process that collected the data now being retrieved by the CSTS are not visible from the
CSTS production status. However, the CSTS may specify means different from the
production status for reporting events that affected the data collection.
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Table B-2: Production Status Transitions

Start End
Status Status Cause of Status Change

‘configured’ | ‘operational’ | Management action to make the production
status ‘operational’; this typically includes
ensuring the availability of the service provider
services.

‘operational’ | ‘interrupted’ | Occurrence of a production fault detected by the
service provider.

‘interrupted’ | ‘operational’ | Maintenance action typically is required to
correct the production fault (e.g., re-configuration
to use a backup service production). The
production status changes to ‘operatienhal when
the service provider detects that the fault is
corrected.

[any] ‘halted’ Direct management action isgeguired such as an
operator directive causingithe service provider to
halt production.

‘halted’ ‘configured’ | Direct management.action is required such as an
operator directive<restoring the required
configuration and declaring the production status
to be ‘configured'.

B2.6 The transition to the production status ‘operational’ shall only be notified by a €STS
ipstance, if a different production status.yalue has been notified before and the transitipn to
production status ‘operational’ has not yet been notified since the most recent succgssful
BIND operation.

B2.7 The transition to the-production status ‘interrupted’ shall only be notified by a €STS
ipstance if it is presently affected by the possibly transient production fault.

NOTE - When thieproduction status is ‘halted’ the BIND operation shall be rejected (see
3.4.2.37). The effects of the production status parameter value on the operdtions
other/than the BIND are addressed by the procedures using the opefation
whenever needed.
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ANNEX C
QUALIFIED PARAMETERS

(NORMATIVE)

G1—OVERVEW

—

his annex defines the requirements applicable to named parameters used by the [GET
peration (see 3.12), the Information Query procedure (see 4.9), and the £yelic Report
procedure (see 4.10).

[}

Q

2 REQUIREMENTS

(2.1 The qualified-parameters parameter shall ,céntain for each parameter
dentified in the 1 1st-of-parameters the following information:

[

a) the Parameter Name defined with its Functional:Resource Name (see 1.6.1.6.24)) and
its Parameter Identifier (see 1.6.1.6.32);

b) the parameter type (see C2.3);

c) the parameter value(s): a parametef may be expressed as a single or as mulltiple
values;

d) the parameter qualifier reporting the validity of the parameter value (see C2.5).

2.2 The Functional Resoutce’ Name (see 1.6.1.6.24) shall be defined by its Functional
esource Type (see 1.6.1.625) and its Functional Resource Instance Number (see 1.6.1.6.23).

rolla)

(2.3 The supported ‘parameter types shall be:
a) integer;
b) unsigned integer;

¢) positive integer;

d) duration;

e) character string;
f) Boolean;

g) octet string;

h) real;

1) time;
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j) enumerated;

k) Published Identifier;

1) Object Identifier.

C2.4 All procedures shall have the possibility to extend the types with additional type

definitions.
C2.5( The qualifier of a value shall be one of the following:
a) ‘valid’—the value is valid;
b) ‘unavailable’—the service provider cannot provide the value;
c) ‘undefined’—in the current service provider context, the value is undefined;
d) ‘error’—the processing of the service provider resulted in an errof.
C2.6| If the value qualifier of a given parameter is ‘unavailable’, “‘undefined’, or ‘erroi]
type pnd value of that parameter shall not be returned.

-
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ANNEX D
OBJECT IDENTIFIERS DEFINITION

(NORMATIVE)

1 OVERVUEW

This annex defines

a) the Object Identifier tree structure that is used (a) by the procedures-defined in this
Recommended Standard and (b) for registering Functional Resouree “Types and|their
associated parameters, events, and directives;

NOTE - It is not intended to constrain how the data types-of, e.g., parameterp, are
implemented or encoded. These definitions @re suitable for inclusipn in
any type of ASN.1 based protocol thdt implements Cross Support
Services.

b) the procedures to be applied for the management of the Object Identifiers defined in
this annex and for the creation of new ObjectIdentifiers that need to be defined when
new services are specified;

c) the top-level Object Identifiers themselves.

NOTE - The complete set-of Object Identifiers defined by this Recommgnded
Standard is gpecified in F4.1, F4.16 and F4.17. An infornjative
description, of the registries relevant to this Recommended Standard and
their management is provided in H2. An informative presentation qf the
overall O1ID tree structure is provided in annex L.

02 OBJECT IDENTIFIERS REGISTRATION

D2.1 Thistdocument requests the creation of or uses registries that will be managed by the
Space Assigned Numbers Authority (SANA) applying the registration rules outlined ip H2.
New, assignments in these registries will be shown at the SANA registry Web]| site:
hftp://sanaregistry.org. Therefore, the reader shall look at the SANA Web site for all the

bt 4 e 1 1 . e
abblglllllclllb COIAIIICU IIT UITST TCEISUITS.

D2.2 Already registered Object Identifiers shall be affected neither by any extension of
registries as requested by this Recommended Standard nor by the definition of new CSTSes.

D2.3 Requests to add assignments to the subtrees of the OID Registry that are owned by
the CSS Area beyond those initiated by the CSS Area shall be submitted to SANA and come
from a Member Agency, or an Observer Agency, or a CCSDS Associate, or an industry
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partner supported by a Member Agency. The request shall be related to a cross support
activity. After evaluation of the request and approval by the CSS Area Director (AD) or CSS
Area Deputy Area Directory (DAD) or a person duly authorized by the AD or DAD, a new
Object Identifier will be allocated and added to the relevant subtree owned by the CSS Area

and added in this way to the existing OID Registry.

D3 TREE STRUCTURE

NOTJE — The overall tree structure can be found in annex L.
identified
organization (3)
[
standard producing
organization (112)
|
S I .
1 Epace link : css (4)
I eftension (3
T [ l
1 |
framework (1) | services (2) | externallyDefinedType
AndValueExtensions (3)
[ I I I ]
.2
_ - 7 E L= ;O_Lé
=135 l5efbee 2z
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K} ks) S AN o 2 85
3| 18| |%8 o5 || &= 5 €
sl g |8 kHheE|]|zs e
El 1] |5fPes||a=
Figure D-1: CSTS and Cross Support Resources Root Object Identifier Tree

crossSupport
Resources (2)

I

agenciesFunctionalities (2)

D3.1 Under the css (Cross Support Services) node one Object Identifier branch with the
top-level node csts shall be allocated for all Cross Support Transfer Service information

objects.

D3.2 Under the css (Cross Support Services) node one Object Identifier branch with the
top-level node crossSupportResources shall be allocated for all Cross Support Resources

information objects (see D6).
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D33
a)

b)

The csts Object Identifier branch shall be subdivided into the following subbranches:

‘framework’ which lists all Object Identifiers that are reserved for the CSTS
Specification Framework definition;

‘services’ which lists all Object Identifiers that are relevant for CSTSes, each new
service having its own subbranch;

‘externallyDefinedTypeAndValueExtension’ which contains the Object Identifiers of

d)

the dafa types defined as exfension, 1.e., the dafa types that cannot be defined jising
the existing ASN.1 (valueExtension of the TypeAndValue definition in4.3).
Each data type extension shall be defined in the specification of the servi¢e thaf uses
the new data type.

The ‘framework’ branch (see D4) shall be divided as follows:

The ‘modules’ branch lists the Object Identifiers of the ASN.1 modules defingd in
this Recommended Standard.

The ‘operations’ branch lists the Object Identifiets) applicable to each opetation
defined in this Recommended Standard and specifies for each operation the Qbject
Identifiers of the extended types defined in this-Reécommended Standard.

The ‘procedures’ branch lists the Object:Identifiers to be used for each procgdure.
Each CSTS Specification Framework procedure may be further detailed with derived
procedures and with parameter extensions of the procedure.

The ‘fwProceduresFunctionalities™ branch lists for each procedure defined in this
Recommended Standard in.a{procedure-specific subbranch the Parameter Identifiers,
the Event Identifiers and.the Directive Identifiers. Under each of the procedure-
specific subbranches of.the ‘fwProceduresFunctionalities’ branch, there shall be [three
separate subbranch¢sy'one for Parameters, one for Events, and one for Directives, as
defined in F4.16.

NOTE - -The Parameter Identifiers, Event Identifiers and Directive Identifiegs are
used to construct the Parameter, Event, and Directive Names thdt are
transferred via various CSTS operations. Annex E specifies the rulgs for
the construction of names using these identifiers.

The ‘serviceGenericldentifiers’ branch lists those identifiers that are generi¢ and
accessible by all services using the CSTS Specification Framework. Paramgters,

Events, and Directives shall be accessed with the OID in this branch but shall be
associated with the Functional Resource of the service using them. There shall be
three separate subbranches under the ‘serviceGenericldentifiers’ branch, one for
Parameters, one for Events, and one for Directives, as defined in F4.17. For
consistency with parameters, events and directives of Functional Resources (see
D6.2), also the OIDs of parameters, events and directives registered on the
‘serviceGenericldentifiers’ subbranch are extended by one digit which identifies the
version of the given parameter, event, or directive (see F4.17).
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NOTE - Although the ‘serviceGenericldentifiers’ branch has a ‘directives’
subbranch, no service-generic directives have been defined as of this
issue of this Recommended Standard. The ‘directives’ subbranch exists
for possible use in future issues of this Recommended Standard.

D3.5 The ‘services’ branch (see D5) shall contain the service-type Object Identifiers and
for each of them it may contain the extended parameters, the derived services, newly defined
procedures and service type specific ASN.1 modules.

D4 |CSTS SPECIFICATION FRAMEWORK OBJECT IDENTIFIERS
REGISTRATION

NOTES

1 This section specifies some rules regarding the construction of-the strings that ai
used to name Object Identifiers. While within this Recommended Standard thes
rules have been adhered to, this is not meant to impose the same rules on relate
documents such as CSTS specifications. If deemed more convenient, different rulg
for the construction of strings naming OIDs may be.applied in those documents.

©n &0 o0

[72]

2 To better illustrate how strings used to name @bject Identifiers are built, all figurs
in sections D4 to D6 contain such strings, but these strings are examples only; i.g.
they do not name actually specified Object Identifiers of service types, procedurep
parameters, events, directives, etc. As' such, the figures in these sections afe
informative only.

-

>

D4.1] New Object Identifiers in the “framework’ branch shall be allocated only in the
contgxt of an update of this Recommended Standard.

[—

D4.2| New Object Identifiers'in the ‘modules’ branch shall be allocated only if new ASN
modules are created in this-Recommended Standard.

D4.3] New Object_Identifiers in the ‘operations’ branch shall be allocated only in tH
contgxt of a definition of new operations and additional extensions in the definitions of the
opergtions in this*Recommended Standard.

(¢]

NOTE - Strictly speaking, not the operations as such but the PDUs associated with a givgn
operation are registered in the ‘operations’ branch. For example, different Obje¢t

11 4 L M Jd 4+ 41 QT ARDT - e J 4 41 QT ART 4 h“U
TUCUILILTICTS aiv abblgucu W uiC S1IAINT HIvolduyull diid U uiv ST AINT ICWUILll 1oy,

respectively. Likewise, extensions are registered separately for each PDU.

D4.4 New Object Identifiers in the ‘procedures’ branch (see figure D-2) shall be allocated
only in the context of:

a) definition of new procedures: in case a new procedure is created in this
Recommended Standard, the newly allocated Object Identifier shall be complemented
with two subbranches:
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1) ‘(procedure classifier)DerivedProcedures’ to register any derivation of a
procedure from this newly registered procedure,

2) ‘(procedure classifier)ExtProcedureParam’ to register operations parameters
extensions;

b) procedure derived from an existing procedure: the created Object Identifier shall be
complemented with two subbranches:

[) “(derived procedure classifier)DerivedProcedures’” to register the derivation] of a
procedure from the given parent procedure,

2) ‘(derived procedure classifier)ExtProcedureParam’ to register the."opergtions
parameters extension.
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procedures (3)

alphaBravoCharly

abcDerivedProcedures (1)

alphaBravoCharlyOne

abclDerivedProcedures (1)

abclExtProcedureParam (2)

abclStartinvogsExt

abclStartDiagExt

abc1NatifyProcStatusExt

abcExtProcedureParamy(2)

abcStoplnvocExt

abcProcDatalnvocExt

abcProcDataNegReturnExt 1

deltaEcheFoxtrott

defDerivedProcedures (1)

defExtProcedureParam (2)

defNotifylnvocExt

defNotifyProcStatusExt

Figure D-2: *procedures’ Subtree
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D45 New Object Identifiers in the ‘proceduresFunctionalities’ branch shall be allocated
only in the context of the definition of a new procedure in this Recommended Standard. The
newly allocated Object Identifier node name shall be of the form ‘proc(Procedure Long
Name)’. Each such Object Identifier shall be complemented with three subbranches (see

figure D-3):

a) ‘p(PROCEDURE SHORT NAME)parametersld’ to register the procedure’s
parameters;

b) ‘p(PROCEDURE SHORT NAME)eventsld’ to register the procedure’s events;
¢) ‘p(PROCEDURE SHORT NAME)directivesld’ to register the procedure’s)directives.
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fwProceduresFunctionalities (4)

procAlphaBravoCharly

pABCparameterslid (1)

— pABCbufferSize

— pABCtimerOne

pABCeventsld(2)

— pABCendOfData

— pABCconfigurationChange

pABCdirectivesld (3)

pABCresetCounter

procDeltaEchoFoxtrott

pDEFparametersld (1)

pDEFresetCounter

— pDEFeventsid (2)

|— pDEFconfigurationChange

—| pDEFdirectiveslid (3)

Figure D-3: “fwProceduresFunctionalities’ Subtree

NOTES

1 The <Procedure Short Name> strings used for the procedures contained in this
Recommended Standard are specified in F4.16.

2 Figure L-4 illustrates the above specified OID tree structure for all procedures
specified within this Recommended Standard.
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D5 SERVICE OBJECT IDENTIFIERS REGISTRATION

D5.1 Whenever a new non-derived service is specified, a new Object Identifier shall be
allocated directly under the °‘services’ node. The allocated Object Identifier shall be
complemented with five subbranches (see figure D-4):

a) ‘(service classifier)DerivedServices’ to register services derived from the specified
service;

b) ‘(service classifier)ExtendedServiceParameters’ to register service type spgcific
parameters;

c) ‘(service classifier)ServiceProcedures’ to register procedures derived forthis seryice;
d) ‘(service classifier)ServiceModules’ to register service type specificc ASN.1 modples;

e) ‘(service classifier)ServiceFrRef” to register the reference tothe’Functional Respurce
Type that models the given service type.

services (2)

xyzService (a)

— xyzDerivedServices (1)

l— Xyz1Service (n)

— xyz1DerivedServices (1)

L— xyz1ExtendedServiceParameters (2)

— xyz1ServiceProcedures (3)

— xyz1ServiceModules (4)

— xyz1ServiceFrRef (5)

— xyzExtendedServiceParameters (2)

— xyzServiceProcedures (3)

1 xyzServiceModules (4)

— xyzServiceFrRef (5)

rstService (b)

Figure D-4: ‘services’ Subtree
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D5.2 For each procedure defined for a given service, four subbranches shall be created
directly under that procedure node as follows (see figure D-5):

a) ‘(service classifier)SP(service procedure classifier)ExtendedOpsParam’ to register
extensions of operation parameters used by this procedure;

b) ‘(service classifier)SP(service procedure classifier)ExtendedProcParam’ to register
extensions of procedure specific parameters;

c) “(service classitier)dSP(service procedure classitier)Eventsld” to register proceduge
type specific events;

d) ‘(service classifier)SP(service procedure classifier)Directivesld’ to registerprocedute
type specific directives.

xyzService

xyzDerivedServices (1)

xyzExtendedServiceParameters«\(2)

xyzServiceProcedures\(3)

XxyzSPabc

xyzSPabcExtendedOpsParam (1)

xyzSPabcExtendedProcParam (2)

xyzSPabcEventsld (3)

xyzSPabcDirectivesld (4)

xyzServiceModules (4)

xyzServiceFrRef (5)

Figure D-5: ‘service procedures’ Subtree
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D5.3 Whenever a new service derived from an existing service is specified, a new Object
Identifier shall be allocated directly under the service it is derived from (see figure D-4). The
allocated Object Identifier shall be complemented with five subbranches:

a) ‘(derived service classifier)DerivedServices’ to register services derived from the

specified service;

b) ‘(derived service classifier)ExtendedServiceParameters’ to register parameters

syntax:

—

“q

(o' w] = QO

0

e

frectives grouped per Functional Resource Type.

dlentifiers shall-b¢ registered as Published Identifiers (see figure D-6).

c) ‘(derived service classifier)ServiceProcedures’ to register derived procedures
extended parameters for this service;

d) ‘(derived service classifier)ServiceModules’ to register ASN.1 modules for this ser

e) ‘(derived service classifier)ServiceFrRef” to register the reference to the Func
Resource Type that models the given service type.

6 CROSS SUPPORT RESOURCES OBJECT IDENTHFIERS REGISTRATIOLN
6.1 GENERAL

he Cross Support Resources branch shall” be divided into two bran
rossSupportFunctionalities’ and ‘agenciesFun¢tionalities’.

6.2 CROSS SUPPORT FUNCTIONALITIES BRANCH

6.2.1 Published Identifiers ifi jthis branch shall be allocated independently of
ecommended Standard.

6.2.2 Published Identifier registration shall ensure registration of parameters, events

6.2.3 Functional Resources Types, Parameter Identifiers, Event Identifiers and Dirg

and

vice;

ional

ches:

this

, and

ctive
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crossSupportFunctionalities (1)

rst [Functional Resource Type]

— parametersid (1)

— eventsTd(2)

— directivesld (3)

uvw [Functional Resource Type]

— parametersld (1)

— eventsld (2)

— directivesld (3)

Figure D-6: ‘crossSupportFunctionalities’ Subtree

D6.2{4 Whenever a new Functional Resource Type is defined:

a) a ‘functionalResourceType’ Published Identifier shall be allocated for that Functiongl
Resource Type with' three subbranches: ‘parametersld’, ‘eventsld’ and ‘directiveslq’
as required inM¢.2.3;

b) FunctionalResource Type specific parameters (in the ‘parametersld’ branch) shall he
allocated' reporting the specific parameters that may be defined for that Functionjl
Resoutce Type;

c) “Functional Resource Type specific events (in the ‘eventsld’ branch) shall be allocatgd
corresponding to the specific events that may be defined for that Functional Resource

Type;

d) Functional Resource Type specific directives (in the ‘directivesld’ branch) shall be
allocated corresponding to the specific directives that may be defined for that
Functional Resource Type.
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NOTE - The Parameter Identifiers, Event Identifiers and Directive Identifiers are
used to construct the Parameter, Event, and Directive Names that are
transferred via various CSTS operations. Annex E specifies the rules for
the construction of names using these identifiers.

D6.2.5 Whenever a new CSTS is defined, a ‘functionalResourceType’ Published Identifier
shall be allocated for that CSTS with three branches: ‘parametersld’, ‘eventsld’ and
‘directivesld’ as required in D6.2.3 and populated as specified in D6.2.4.

NOTE - The provision of any CSTS is modeled by means of a service typespecific
Functional Resource. Therefore the definition of a new CSTS requires alsp the
specification of the related Functional Resource and consequently the allodation
of an Object Identifier to that Functional Resource Type.

(wo ]

6.2.6 Whenever a new version of a Functional Resource is required;)it shall be assigned a
ew Object Identifier. The old Functional Resource shall remain-lintouched, but mgy be
eprecated.

o B

[wo ]

6.2.7 Whenever a new version of a parameter, event,/ or directive is required, the
llowing steps shall be performed:

—

a) the existing parameter/event/directive shall bg,left untouched;

b) a new parameter/event/directive shall beicreated the Object Identifier of which|shall
be the same as the original parameter€xcept that the appended version number|shall
be incremented by one;

¢) at any point in time the original parameter may be deprecated.

06.3 AGENCIES FUNCTIONALITIES

(wo

6.3.1 An Agency may support agency specific Functional Resources that are not coyered
under the ‘crossSupportFunctionalities’ branch.

(wo

6.3.2 ThatAgency may request from SANA a dedicated Object Identifier that is allogated
that Ageney and is to be registered under the ‘agenciesFunctionalities’ branch.

—

(w]

6.3.3~The Agency may then request SANA to register new Functional Resources,
pprameters, events, and directives in line with the structure adopted under the
‘CrossSupportFunctionatities -branch (see figure D=7

NOTES

1 It is the responsibility of the Agency to allocate and maintain the required Published
Identifiers (Functional Resource Types, parameters, events, and directives).

2 It is the responsibility of the Agency not to duplicate already existing
‘crossSupportFunctionalities’ definitions.

CCSDS 921.1-B-1 Page D-13 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

3 The registration rules applying to the ‘agenciesFunctionalities’ subbranch and to the
related registration of Agency-specific Functional Resources are documented in H2.4.

agenciesFunctionalities (2)

hij [agency]

grs [Functional Resource Type]

— parametersid (1)

— eventsld (2)

— directivesld (3)

tuv [Functional Resource Type]

— parametersid (1)

eventsld (2)

= directivesld (3)

klm [agency]

Pigure D-7: *agenciesFunctionalities’ Subtree
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ANNEX E

COMPOSITION OF PARAMETER, EVENT, AND DIRECTIVE NAMES

AND PARAMETER AND EVENT LISTS

(NORMATIVE)

X

T

1 OVERVIEW

aming Functional Resources and the observable parameters, notifiablexevents,
directives associated with those Functional Resources is achieved by means of Publ
Identifiers. Published Identifiers are Object Identifiers that are registered with the
ssigned Numbers Authority (SANA). Use of Published Identifiers allows foi
specification of CSTSes that can use parameters or events that have riot been identified
e of the writing of those CSTS specifications.

hose Published Identifiers are used in a variety of ways in‘the operations and procedus

a)

b)

the CSTS Specification Framework:

to form the Parameter Names used (1) in thé¢/l ist-of-parameters parame
the GET operation (3.12.2.2.2) and the Cyclic Report procedure START opet
(4.10.4.1.2.3), and (2) in the qual EFfied-parameters parameter of the
operation (3.12.2.2.3) and the Cyclic‘Report procedure TRANSFER-DATA opet
(4.10.4.2.2.2);

to form the Event NameS used in the event-name parameter of the NO|
operation (3.11.2.2.3.1) and the list-of-events parameter of the Notific
procedure START operation (4.11.4.1.2.2);

to form the Parameter Names that might be used in the directive-qual i
parameter of.the EXECUTE-DIRECTIVE operation (3.13.2.2.3);

to form/the logical records that constitute the named and default parameter lists
inthe 1ist-of-parameters parameters of the GET operation (3.12.2.2.2
the Cyclic Report procedure START operation (4.10.4.1.2.3);

and
ished
ppace
the
it the

es of

ter of
ation
GET
ation

[FY
ation

D
-

used
and

to form the logical records that constitute the named and default event lists us

ed in

the l1st-of-events parameter of the Notification procedure START operation

(4.11.4.1.2.2);

to form the Functional Resource Names used (1) in the 1 ist-of-parameters

parameters of the GET operation (3.12.2.2.2) and the Cyclic Report procedure
START operation (4.10.4.1.2.3), and (2) in the list-of-events parameter of the

Notification procedure START operation (4.11.4.1.2.2);
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g) to form the procedure instance identifier used in the list-of-parameters
parameters of the GET operation (3.12.2.2.2), the Cyclic Report procedure START
operation (4.10.4.1.2.3) and the list-of-events parameter of the Notification
procedure START operation (4.11.4.1.2.2).

This annex defines the composition of Functional Resource Names, Parameter Names, Event
Names, Directive Names, Parameter Lists, and Event Lists using Published Identifiers of the
appropriate types.

E2 |FUNCTIONAL RESOURCE NAME

E2.1| Each Functional Resource Name shall be composed of a Functional Resource Type
Published Identifier and a Functional Resource Instance Number.

E2.2| The Functional Resource Type shall be registered on one of the) following CCSDS
Objett Identifier subtrees:

o

{ccsds css crossSupportResources crossSupportFunctionalities} for a CCSDS$-
standard Functional Resource Type; or

b) {ccsds css crossSupportResources agenciesFunctionalities <Agency X>} for gn
Agency-unique Functional Resource Type.

E3 |PROCEDURE INSTANCE IDENTIFIER

E3.1| Each procedure instance identifier;shall be composed of a Procedure Type Publishgd
Identiifier and the procedure role. If thejrole is ‘association control’ or ‘prime procedure’, no
instapce number is defined, as the.procedure is already unambiguously identified. If the ro
is ‘sgcondary procedure’, an instance number is part of the procedure instance identifier.

(¢]

E3.2| The Procedure Type'shall be registered on the CCSDS Object Identifier subtrge
{ccsds css csts framewerk’ procedures}.

E4 |PARAMETER NAME

E4.1| A ‘Parameter Name shall be composed of a Parameter Identifier and either the
Functional Resource Name of the Functional Resource Instance that generates the values f
that mstance of the parameter or the procedure instance idemitier of the procedure tr
generates the value for that instance of the procedure configuration parameter.

-

—+

E4.2 1If a Functional Resource Name is used to form the Parameter Name, then the
Parameter Identifier shall be registered on one of the following CCSDS Object Identifier
subtrees:
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a)

b)

{ccsds css csts framework serviceGenericldentifiers svcParametersld} for a
parameter that is defined as part of the CSTS Specification Framework;

{ccsds css crossSupportResources crossSupportFunctionalities <functional resource
type A> parametersld} for a parameter that is specified as part of a CCSDS-standard
Functional Resource Type definition; or

{ccsds css crossSupportResources agenciesFunctionalities <Agency X> <functional

Z

4.3

OTES

B5. EVENT NAME

ICO0UILT t_yPC A pal alllCtCl bld} fUl d PdlalllCtCI that ib bpcuificd dad> Pdlt f an
Agency-unique Functional Resource Type definition or an Agency-specific extepsion
of'a CCSDS-standard Functional Resource Type.

If an Agency uses the ‘agenciesFunctionalities’ subtree to register ‘additional Aggncy-
specific parameters for a CCSDS-standard Functional Resource Type, there is not
necessarily any relationship between the integer value of the Functional Respurce
Type node under that Agency’s ‘agenciesFunctionaliti€s’ subtree and the value ¢f the
Functional Resource Type node under the ‘crossSupportFunctionalities’ subtree.

A Functional Resource Type that is registered under the ‘crossSupportResoyrces’
subtree may generate values for paraniéter types that are registered ynder
{serviceGenericldentifiers svcParametersld}. In such cases, the Parameter Identifier
component of the Parameter Name* is that which is registered under the
{serviceGenericldentifiers svcParametersld} subtree. For such parameters] the
reporting of the parameter by thé& Functional Resource Type is documented as part of
the registration tree of that Functional Resource Type.

If a procedure instance’ identifier is used to form the Parameter Name, thep the

B

Parameter Identifier shall* be registered on the {ccsds css csts framework
f\wProceduresFunctionalifies” proc<Procedure Long Name> p<PROCEDURE SHORT
NAME>parametersld} ‘subtree for a configuration parameter that is defined for| that
framework procedure.

NOTE - The-<Procedure Long Name> and <Procedure Short Name> strings used for the

procedures contained in this Recommended Standard are specified in F4.16.

ES.1

An Event Name shall be composed of an Event Identifier and either the Functional

Resource Name of the Functional Resource Instance that generates the notifications for that
instance of the event or the procedure instance identifier of the framework procedure that
issues the notification.

E5.2

If a Functional Resource Name is used to form the Event Name, then the Event

Identifier shall be registered on one of the following CCSDS Object Identifier subtrees:
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a) {ccsds css csts framework serviceGenericldentifiers svcEventsld} for an event that is
defined as part of the CSTS Specification Framework;

b) {ccsds css crossSupportResources crossSupportFunctionalities <functional resource
type A> eventsld} for an event that is specified as part of a CCSDS-standard
Functional Resource Type definition; or

c) {ccsds css crossSupportResources agenciesFunctionalities <Agency X> <functional
resource type A> eventsld} for an event that is specified as part of an Agency-unique
Functional Resource Type definition or an Agency-specific extension of a CCSD$-
standard Functional Resource Type.

NOTES

1 If an Agency uses the ‘agenciesFunctionalities’ subtree to register additional Agency
specific events for a CCSDS-standard Functional Resource-Type, there is n
necessarily any relationship between the integer value of the“Functional Resourd
Type node under that Agency’s ‘agenciesFunctionalities’ subtree and the value of the
Functional Resource Type node under the ‘crossSupportFunctionalities’ subtree.

o &

2 A Functional Resource Type that is registered under the ‘crossSupportResources’
subtree may generate notifications for event types that are registered undgr
{serviceGenericldentifiers svcEventsld}. In‘‘such cases, the Event Identifi¢r
component of the Event Name is -that which is registered under tHe
{serviceGenericldentifiers svcEventsld}\subtree. For such events, the reporting of the
event by the Functional Resource Type is documented as part of the registration trge
of that Functional Resource Type,

ES5.3| If a procedure instance identifier is used to form the Event Name, then the Eveft
Identifier shall be registered on«the {ccsds css csts framework fwProceduresFunctionaliti¢s
procfProcedure Long Name> p<PROCEDURE SHORT NAME>eventsld} subtree for |a
notification that is defined fot-a framework procedure.

NOTE - The <Procedure Long Name> and <Procedure Short Name> strings used for the
procedures contained in this Recommended Standard are specified in E3.16.

E6 |DIRECTIVE NAME

E6.1[ “A Directive Name shall be composed of a Directive Identifier and either the
Functional Resource Name of the Functional Resource Instance that receives that instance of
the directive or the procedure instance identifier of the framework procedure that shall be
acted on by that directive.

E6.2 If a Functional Resource is used to form the Directive Name, then the Directive
Identifier shall be registered on one of the following CCSDS Object Identifier subtrees:
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a) {ccsds css crossSupportResources crossSupportFunctionalities <functional resource

type A> directivesld} for a directive that is specified as part of a CCSDS-standard
Functional Resource Type definition; or

b) {ccsds css crossSupportResources agenciesFunctionalities <Agency X> <functional

resource type A> directivesld} for a directive that is specified as part of an Agency-
unique Functional Resource Type definition or an Agency-specific extension of a

CCSDS-standard Functional Resource Type.

= >

— >

=

B

OTE - If an Agency uses the ‘agenciesFunctionalities’ subtree to register addit
Agency-specific directives for a CCSDS-standard Functional Resofirce
there is not necessarily any relationship between the integerrwalue o
Functional Resource Type node under that Agency’s ‘agenciesFunctional

‘crossSupportFunctionalities’ subtree.

6.3 If a procedure instance identifier is used to form the 'Directive Name, the
irective Identifier shall be registered on the {Cesds css csts framg
wProceduresFunctionalities proc<Procedure Long Namme> p<PROCEDURE SH
AME>directivesld} subtree for a directive that is defined for a framework procedure.

OTE — The <Procedure Long Name> and <Procedure Short Name> strings used fg
procedures contained in this Recommended Standard are specified in E3.16.

7 PARAMETER LABEL

Parameter Label shall be composed of a Parameter Identifier and either a Funct
esource Type Published Identifieér'or a procedure type Published Identifier.

8 EVENT LABEL

n Event Label shall’be composed of an Event Identifier and either a Functional Res
ype Publishedddentifier or a procedure type Published Identifier.

9 PARAMETER LIST

subtree and the value of the Functional Resource Typ¢-onode undef

ional

Type,

f the
ities’
the

h the
work
ORT

r the

ional

purce

ich is

91 A parameter list shall contain a set of one or more Parameter Labels, each of wh

composed of a Functional Resource Type or procedure type Published Identifier and a

P

arameter Identifier.

E9.2 [Each parameter list record shall represent all instances of the parameter type
represented by the Parameter Identifier for all instances of the Functional Resource Type or
procedure type that are associated with the service executing the procedure that uses the
parameter list.
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NOTE - For example, assume that one of the Parameter Labels of a parameter list
includes the Buffered Data Delivery procedure type Published Identifier and the
return-buffer-size Parameter Identifier. If that parameter list is put into
the list-of-parameters parameter of the GET invocation or the Cyclic
Report procedure START invocation, it signifies that the return-buffer-
Size parameter value is to be sent for every instance of the Buffered Data
Delivery procedure that is active and executing within the service instance that
executes the Information Query or the Cyclic Report procedure.

E10 (EVENT LIST

E10.1 An event list shall logically consist of a set of one or more Event Ldbels, each ¢f
which is composed of a Functional Resource Type or procedure type Published-Identifier anld
an Eyent Identifier.

E10.2 Each event list record shall represent all instances of the eyvent type represented by
the Hvent Identifier for all instances of the Functional Resource-Type or procedure type that
are apsociated with the service instance executing the Notification procedure.

NOTE - For example, assume that one of the Event Eabels of an event list includes th
Buffered Data Delivery procedure typé Published Identifier and th
configuration-change Event Identifier. If that event list is put into the 1 1St-0T]
parameters parameter of the Notification procedure START invocation, [it
signifies that the pBDPconfigurationChange notification is to be semt
whenever it occurs on any.of “the instances of the Buffered Data Delivery
procedure type that that areaetive and being executed by the service instance that
is executing the Notificatien procedure.

o o

E1l |IPARAMETERS, EVENTS, AND DIRECTIVES DEFINITION

E11.l A parameter, an.évent, and a directive shall be defined using the following definition:

a classifien,™.e., a compact string in ‘camel case’ notation and using standard
abbreviations (e.g., ‘fwd’ for ‘forward’) indicating the purpose of the parametey,
evenfyor directive;

o

b) the semantic definition of the parameter in the form of free text;

¢) aname in the form of an Object Identifier where the last digit indicates the version of
the definition (see Parameter Name definition in 1.6.1.6.34, Event Name definition in
1.6.1.6.19, and Directive Name definition in 1.6.1.6.16);
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g)

h)

),
i)

NOTE - In those cases where, e.g., a suitable parameter has already
registered on the serviceGenericldentifiers subbranch of the OID

been
tree,

such OID is used to name such parameter although the Functional
Resource the parameter is associated with is registered on a different OID
subbranch. An example of such parameter is SvCProductionStatus
which is used also for the Functional Resource type which has the

classifier ‘mdServiceProductionStatus’.

event, or the directive:

1) the syntax shall identify one of the ASN.1 types defined” by
TypeAndValueComplexQual i Fied syntax (see F4.3);

e1, the

the

2) in the case where none of the predefined types would be suitable, the definition

may use the extension capability and define a specific syntax associated W
dedicated Object Identifier referencing the extended syntax;

in case of a parameter, a flag indicating if this parametet can be configured;

in case of a directive acting on one or more parameters flagged as ‘configur
guard condition; if that guard condition does @ot evaluate to true, the directive

not be executed on that parameter; i.e., the patameter value must not be modified;

if applicable and not implied by the.data type specification, the range and
constraints (limits) shall be defined;

if applicable, the engineering unit(s), preferably SI units, shall be stated;

a flag indicating if the definition has been deprecated or not;

NOTE - The deprécation flag indicates that at least one more recent version
specification of the given parameter, event, or directive exists.
deprecated version can no longer be expected to be supporte
providers of CSTSes. In case one or more parameters, event|
directives of a Functional Resource shall no longer be supported
regardless of their version, a new Functional Resource Type is
specified.

the authorizing entity (e.g., CSS Area);

rith a

ed’ a
must

M

other

f the
The
d by
5, Or
at all
o be

the creation date

E11.2 Requests to add assignments to this registry shall be submitted to SANA and come
from a member Agency, or an observer Agency, or a CCSDS Associate, or an industry
partner supported by a member Agency. The request shall be related to a cross support
activity. After evaluation of the request and approval by the CSS Area chair or deputy or a
person duly authorized by her/him, a new Object Identifier will be allocated and added to the
existing list.
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ANNEX F

DATA TYPES DEFINITION

(NORMATIVE)

1 OVERVUEW

H1.1 This annex defines the data types that are used by the procedures defified in this
Recommended Standard. It is intended to provide a clear specification of these“data fypes
and to avoid ambiguity. It is not intended to constrain how these data types,are implemgnted
of encoded. These definitions are suitable for inclusion in any type of ASN)1-based prqtocol
that implements Cross Support Services.

H1.2 The data type definitions are presented in ASN.1 modules:

n

1.3 Conceptually, the CSTS Specification Framework ASN.1 definitions break into |three
gvels (putting aside for the moment the top-level data structure that contains a Framework
PDU). The lowest level consists of data types; these ar¢rused as building blocks. The miiddle
Igvel consists of operation messages (invocations, réturns, and acknowledgements); thege are
generic definitions that can be extended by procedures. The highest level consists of
procedure-specific information (e.g., extensions of the generic operation messages).

—_

H1.4 The ASN.I definitions are broken‘down into modules. A distinction is made between
general purpose items (items used by multiple procedures) and procedure-specific jtems
(ftems used by only a single progedure). General purpose building blocks are defined in a
ngle module called ‘Cross Support Transfer Service — Common Types’ (F4.3). Ggneral
purpose operation messagestare defined in a single module called ‘Common Opefation

Us’ (F4.4). For each procedure, there is a dedicated module that contains procedure-
specific building blocks (if any), procedure-specific operation messages (if any)| and
procedure-specific «€Xtensions to the generic operation messages (if any). Generally, the
odules are arranged in bottom-up order:

w2

a) F4.1%list of Object Identifiers for Framework operations and procedures;

b) .F4.2 — building blocks that are used only by the Bind-Invocation message (the
Service-Instance-1d);

¢) F4.3 — CSTS common types;
d) F4.4 — common operations PDUs;
e) F4.5 — procedure-specific information for the Association Control procedure;

f) F4.6 through F4.14 — procedure-specific information (each subsection dedicated to
one procedure);

CCSDS 921.1-B-1 Page F-1 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

g) F4.15 — the top-level CSTS Specification Framework PDUs;

h) F4.16 — procedure-specific Object Identifiers associated with parameters, events and
directives;

1) F4.17 — the generic service level Object Identifiers.

F1.5 The top-level Framework PDU specifies an operation (e.g., Bind) and a specific
message type within that operation (i.e., invocation, return, or acknowledgement). The
combination is an operation message (e.g., Bind-Invocation). As mentioned above, if-the
opergtion is of general purpose, its messages will be defined in the ‘Common Operation PDU$’
subsgction (F4.4). Otherwise, the operation’s messages will be defined within one,of the
subsgctions dedicated to specific procedures; e.g., the Bind, Unbind, and PEER-ABORIT
opergtions are defined in the subsection dedicated to the Association Control procedure (F4.5)

F2 |EXTENSION

F2.1| The extension capability may or may not be used using the Extended parameter. [f
not used the Extended parameter shall carry a ‘null” value, also’referred to a ‘notUsed’.

F2.2| Extension is defined by means of ‘EMBEDDED-PDV’. The ASN.1 EMBEDDED
PDV| type is a type used to include non-ASN.1 or©ther data within an ASN.1 encoddd
messpge. This type is described using the followingtASN.1 SEQUENCE:

EMBEDDED PDV ::= [UNIVERSAL 11] ‘SEQUENCE
{ 1identification CHOICE
{ syntaxes SEQUENCE
{ abstract OBJECT IDENTIFIER
, transfer OBJECT IDENTIFIER
}
, syntax OBJECT IDENTIFIER
, presentation-context-id INTEGER
, context-negetiation SEQUENCE
{ presentation-context-id INTEGER
, transfer-syntax OBJECT IDENTIFIER
+
, transfer-syntax OBJECT IDENTIFIER
, Tixed NULL
by
, data-value OCTET STRING
3

F2.3 L The—extension—shallmake use—of the “syntax’definition—in—the “identification
CHOICE. The ‘syntax’ is assigned an Object Identifier (see F4.1) that is unique for all
extensions and clearly indicates that all external syntaxes carried by this definition belong to

the Cross Support Services.

F2.4 The syntax used for the extension (see F2.2) shall follow the requirements defined in
annex D.
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F3 PARAMETERS WITH ENUMERATED VALUES

Although ASN.1 has the built-in simple type ENUMERATED, this type is not used in the
modules specified in annex F4 for the following reasons: (a) For a parameter of the type
ENUMERATED, the permitted values must be specified; i.e., it is not possible to create a
generic enumerated parameter. However, such a generic enumerated type is needed in the
specification of the TypeAndValue construct (see F4.3). (b) A new service version adding
permitted values to an enumerated type cannot interact with an older version even if the

nfwly added values are not used in a specilic Cross-support scenario because the |PDU
decoding would fail.
HEnumerated parameters are therefore represented as ‘named integers’. An example is given
below.

EnumeratedParameter = INTEGER

{ valueA ((0))

, VvalueB (€))

, VvalueC )

}
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F4 DATA TYPE SPECIFICATION
F4.1 LIST OF OBJECT IDENTIFIERS

This module defines the Object Identifiers required for all syntaxes used for the definition of
extended types.

CCSDS-CSTS-0BJECT-IDENTIFIERS
{ 1iso(l) identified-organization(3) standards-producing-organization(112)
cEsSds(4) css(4) csts(l) framework(l) modules(l) object-rdentitiers(l)

}
DEFINITIONS
IMPL{ICIT TAGS
::= BEGIN

EXPORTS acExtProcedureParam
agenciesFunctionalities
bddExtProcedureParam
bdpExtProcedureParam
crExtProcedureParam
crossSupportFunctionalities
dpExtProcedureParam
executeDirectiveAcknowledge
executeDirectiveReturn
external lyDefinedTypeAndValueExtensiohn
fwProceduresFunctionalities
getReturn

modules

nExtProcedureParam
operations

procedures
scdpExtProcedureParam
serviceGenericldentifiers

services

startReturn

teExtProcedureParam;
css OBJECT IDENTIFIER ::= {1 3 112 4 4}
csts OBJECT IDENTIFIER ::= {css 1}
crossSupportResoucees  OBJECT IDENTIFIER ::=  {css 2}
frampwork OBJECT IDENTIFIER ::: {csts 1}
servfices OBJECT IDENTIFIER ::= {csts 2}
extefrnal lyDefinedTypeAndValueExtension OBJECT IDENTIFIER ::= {csts 3}
-- FRAMEWORK OBJECT IDENTIFIERS
fwProceduresFunctionalities OBJECT IDENTIFIER = {framework 4}
modules OBJECT IDENTIFIER = {framework 1}
operations OBJECT IDENTIFIER = {framework 2}
procedures OBJECT IDENTIFIER = {framework 3}
serviceGenericldentifiers OBJECT IDENTIFIER = {framework 5}
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* * * * * * * * * * *

-- FRAMEWORK OPERATIONS IDENTIFIERS:

bindInvocation OBJECT IDENTIFIER ::= {operations 1}
bindReturn OBJECT IDENTIFIER ::= {operations 2}
unbindlnvocation OBJECT IDENTIFIER ::= {operations 3}
unbindReturn OBJECT IDENTIFIER ::= {operations 4}
peerAbortinvocation OBJECT IDENTIFIER ::= {operations 5}
startlnvocation OBJECT IDENTIFIER ::= {operations 6}
startReturn OBJECT IDENTIFIER ::= {operations 7}
stoplInvocation OBJECT IDENTIFIER ::= {operations 8}
stopReturn QORIECT IDENTIFIER --= {npprafinnq Q}
ekecuteDirectivelnvocation OBJECT IDENTIFIER ::= {operations 10¥%
ekecuteDirectiveAcknowledge  OBJECT IDENTIFIER ::= {operations 11}
eikecuteDirectiveReturn OBJECT IDENTIFIER ::= {operations 12}
getlnvocation OBJECT IDENTIFIER ::= {operations .13}
getReturn OBJECT IDENTIFIER ::= {operations 14}
nptifylnvocation OBJECT IDENTIFIER ::= {operations 15}
transferDatalnvocation OBJECT IDENTIFIER ::= {operations 16}
processDatalnvocation OBJECT IDENTIFIER ::= {opérations 17}
processDataReturn OBJECT IDENTIFIER ::= {operations 18}

- FRAMEWORK PROCEDURES IDENTIFIERS:

-+ ldentifiers to be used with the type ProcedureType

-+ This branch is used to support all extension definitions required

- for the operations extended by procedures:

agsociationControl OBJECT IDENTIFAER ::= {procedures 1}
upbufferedDatabDelivery OBJECT IDENTIFIER ::= {procedures 2}
bufferedDataDelivery OBJECT IDENTIFIER ::= {procedures 3}
dptaProcessing OBJECT IDENTIFIER ::= {procedures 4}
informationQuery OBJECT ~AIDENTIFIER ::= {procedures 5}
nptification OBJECTUADENTIFIER ::= {procedures 6}
throwEvent OBJECT IDENTIFIER = {procedures 7}
acDerivedProcedures OBJECT IDENTIFIER ::= {associationControl 1}
acExtProcedureParam OBJECT IDENTIFIER ::= {associationControl 2}
uddDerivedProcedures OBJECT IDENTIFIER ::= {unbufferedDataDeliverly 1}
upddExtProcedureParam OBJECT IDENTIFIER ::= {unbufferedDataDelivery 2}
bddDerivedProcedures OBJECT IDENTIFIER ::= {bufferedDataDelivery (1}
bddExtProcedureParanm OBJECT IDENTIFIER ::= {bufferedDataDelivery [2}
dpDerivedProcedures OBJECT IDENTIFIER ::= {dataProcessing 1}
dpExtProcedureParam OBJECT IDENTIFIER ::= {dataProcessing 2}
ipDerivedProcedures OBJECT IDENTIFIER ::= {informationQuery 1}
igExtProcedureParam OBJECT IDENTIFIER ::= {informationQuery 2}
nperivedProcedures OBJECT IDENTIFIER ::= {notification 1}
neExtPrecedureParam OBJECT IDENTIFIER ::= {notification 2}

teDer iwedProcedures OBJECT IDENTIFIER ::= {throwEvent 1}
teEXtProcedureParam OBJECT IDENTIFIER ::= {throwEvent 2}

b lffprpdhnfnprnr‘pcqinn QBJECT I1DENTIFIER - -= Idnnpri\/pdprnnadnrpc ’I}
cyclicReport OBJECT IDENTIFIER ::= {uddDerlvedProcedures 1}

sequenceControl ledDataProcessing OBJECT IDENTIFIER

{dpDerivedProcedures 2}

crDerivedProcedures OBJECT IDENTIFIER ::= {cyclicReport 1}
crExtProcedureParam OBJECT IDENTIFIER ::= {cyclicReport 2}
bdpDerivedProcedures OBJECT IDENTIFIER ::= {bufferedDataProcessing 1}
bdpExtProcedureParam OBJECT IDENTIFIER ::= {bufferedDataProcessing 2}
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scdpDerivedProcedures OBJECT IDENTIFIER ::=
{sequenceControlledDataProcessing 1}
scdpExtProcedureParam OBJECT IDENTIFIER ::=

{sequenceControlledDataProcessing 2}

—-- CROSS SUPPORT RESOURCES
crossSupportFunctionalities OBJECT IDENTIFIER ::=

{r‘ rassSi IpportResources 1 }

agenciesFunctionalities OBJECT IDENTIFIER ::=
{crossSupportResources.'2}

END
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F4.2 SERVICE-INSTANCE-ID

NOTE - This module defines the format of the Service Instance Identifier (see 3.4.2.2.7)
used in the BIND operation.

CCSDS-CSTS-SERVICE-INSTANCE-ID
{ 1iso(l) identified-organization(3) standards-producing-organization(112)
ccsds(4) css(4) csts(1l) framework(l) modules(l) service-instance(2)

DEFINITIONS
IMPLICIT TAGS
= BEGIN
EXPORTS Servicelnstanceldentifier
IMPORTS  IntUnsiigned
Publishedldentifier

FROM CCSDS-CSTS-COMMON-TYPES
Servicelnstanceldentifier ::=  SEQUENCE
{| spacecraftild Publishedldentifier
,| Facilityld Publishedldentifier
.| serviceType Publishedldentifier
,| servicelnstanceNumber IntUnsigned
3
END
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F4.3 CROSS SUPPORT TRANSFER SERVICE — COMMON TYPES

CCSDS-CSTS-COMMON-TYPES

{ 1iso(l) identified-organization(3) standards-producing-organization(112)

ccsds(4) css(4) csts(l) framework(1l) modules(l) common-types(3)

DEFINITIONS
IMPLICIT TAGS
ti= BEGTN

EXPORTS AbstractChoice
AdditionalText
Authorityldentifier
BufferSize
ConditionalTime
DataTransferMode
Dataunitld
DeliveryLatencyLimit
DeliveryMode

Diagnostic

Duration

Embedded

EventValue

Extended
FRorProcedureName
FunctionalResourcelnstanceNumber
FunctionalResourceType
IdentifierString

IntPos

IntUnsigned

Invokeld

Label
ListOfNamesDiagnosticExt
ListOfParametersEvents
ListOfParamEventsbiagnostics
LogicalPortName

Name

Portid
Procedurelnsitanceld
ProcessingkatencyLimit
ProductionStatus
Publishedldentifier
Qual'wfiedParameter
SekryviceUserRespTimer
StandardAcknowledgeHeader
StandardlInvocationHeader
StandardReturnHeader

Time
TypeAndValue
TypeAndValueComplexQualified
UnknownName
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-- This type is used by operations allowing the procedures using them to
-- select two possibilities for the definition of the data parameter:

-- 1. opaqueString: direct use, no extension required;

-- 2. extendedData: definition of a complex type using a constructed

- syntax

AbstractChoice = CHOICE

{ opaqueString [0] OCTET STRING

, extendedData [1] Embedded

}

—— In the event of a npgafi\/p result the value of the diagnanir‘

-+ is complemented by the following type (see 3.2.1.6 a)):

AdditionalText ::= VisibleString

-+ Appellation is used between the service provider and the serwvicé usdr.
-+ This appellation not being formally agreed can only be used\ for logging
-+ or tracing.

Appellation ::= VisibleString (SI1ZE (1 .. 128))
Authorityldentifier = IdentifierString (SIZE (34T 16))
BufferSize = IntPos

CpnditionalTime = CHOICE

{| undefined [o] NULL

,| known [1] Time

}

-+ ITf credentials are used, it will be necessary that the internal

-+ structure of the octet string is knoawn to both parties. Since the

-+ structure will depend on the algarithm used, it is not specified here.
-+ However, the peer entities may-use ASN.1 encoding to make the internal
- structure visible.

Credentials 1= CHOMCE

{| unused [0] NUL =

,| used [1] OCTET STRING (SIZE (8 .. 256))

}

DptaTransferMode = INTEGER

{| undefined ((0))

,| timely (@D

,| complete (@))

3

Dptaunitlid Ii= IntUnsigned

DeliverykatencyLimit ::= IntPos

DekiveryMode ii= INTEGER

{ tndefined (n)

, realTime (@D

, complete (@))

}
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-- The diagnostics defined here are to be used with all operation returns.
-- Note:

-- By means of the “diagnosticExtension® CHOICE additional values of the
-- diagnostic parameter can be introduced if that is necessary for the

-- negative return or acknowledgement of an operation.

Diagnostic ::= CHOICE
{ 1invalidParameterValue [1] SEQUENCE
{ text AdditionalText
, appellation Appellation -- of the invalid parameter
}
, canflicti ngVa lues [7] SEQUENCE
{ text AdditionalText
, appellations SEQUENCE OF Appellation
}
, oftherReason [31] AdditionalText
, upsupportedOption [4] AdditionalText
, djiagnosticExtension [100] Embedded
}
-- The Duration maybe expressed in seconds, milliseconds, (@r microseconds
Durajtion II= CHOICE
{ spkconds [0] IntUnsigned
, milliseconds [1] IntUnsigned
, mlicroseconds [2] IntUnsigned
}
Embedded ::= EMBEDDED PDV
EventvValue tI= CHOICE
{ qualifiedvalues [1] SequenceOfQualifiedvalues
,  empty [21 NULL
, epentValueExtension [100] Embedded
}
Extenhded ti= CHOICE
{ ekternal [0] Embedded
, hptUsed [1] NULL
}
FRorProcedureName =~ ="CHOICE
{ functionalResourceName [O] FunctionalResourceName
, ppocedurelnstanceld [11 Procedurelnstanceld
}
FuncitionalResgurceName ti= SEQUENCE
{ TunctionablResourceType FunctionalResourceType
, TunctienalResourcelnstanceNumber FunctionalResourcelnstanceNumber
}
FuncitignalResourcelnstanceNumher :-:-= LntPos
FunctionalResourceType 2= Publishedldentifier
IdentifierString = VisibleString (FROM (ALL EXCEPT ™ "))
-- 1 to (27°32)-1
IntPos ti= INTEGER (1 .. 4294967295)
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-- 0 to (2732)-1
IntUnsigned

INTEGER (O .. 4294967295)

Invokeld Ii= IntUnsigned

-- The Label structure is used to identify:
-- 1. the Label of a parameter
-- 2. the Label of an event

Label =  SEQUENCE
{ TfunctionalResourceOrProcedureType CHOICE
{ flmr‘finnaIPanllrr‘pTypn [1] Flmr‘finnnIqunllrr‘nTypp
, procedureType [2] ProcedureType
}
,| paramOrEventlid Publishedldentifier
}
LlistOfNamesDiagnosticExt := CHOICE
{| unknownNames [11 SEQUENCE OF UnknownName
,| unknownDefault [31] AdditionalText
,| diagnosticExtension [100] Embedded
3
- The type ListOfParametersEvents is used by thelservice user to seledt
-+ the parameters by means of the START of the ,Eyclic Report procedure |and
-+ by means of the GET operation. While the choices [0] to [5] relate to
-+ cross support ressources, the choices [6].'and [7] relate to the
-+ configration parameters registered in the:-Tramework resources branch.
LlistOfParametersEvents = CHOICE
{| empty [O] NULL -- signifying default ljist
,| listName L3} VisibleString
,| TunctionalResourceType 51 FunctionalResourceType
,| FfunctionalResourceName [4] FunctionalResourceName
.| procedureType [6] ProcedureType
,| procedurelnstanceld [71 Procedurelnstanceld
,| paramEventLabels [2] SEQUENCE OF Label
,| paramEventNames [1] SEQUENCE OF Name
3
LlistOfParamEventsDiagnestics := CHOICE
{| undefinedDefault [5] AdditionalText
,| unknownListName [4] VisibleString
,| unknownFunctionalResourceType [2] FunctionalResourceType
,| unknownFunet®onalResourceName [1] FunctionalResourceName
,| unknownProeedureType [6] ProcedureType
,| unknownProcedurelnstanceld [71 Procedurelnstanceld
,| unknownParamtEventldentifier [3] SEQUENCE OF CHOICE
{ parameEventLabel [2] Label
, \ParamEventName [11 Name
>
¥
LogicalPortName Ii= IdentifierString (SI1ZE (1 .. 128))
MaxFwdBufferSize = IntPos
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-- The Name structure is used to identify:
-- 1. the Name of a parameter

-- 2. the Name of an event

-- 3. the Name of a directive

Name =  SEQUENCE
{ fRorProcedureName FRorProcedureName
, paramOrEventOrDirectiveld Publishedldentifier
}
Portlid II= LogicalPortName
Procedurelnstanceld = SEQUENCE
{ procedureType ProcedureType
, procedureRole CHOICE
{| primeProcedure [1] NULL
,| secondaryProcedure [2] IntPos
,| associationControl [3] NULL
) }
-- The ProcedureType is an Object ldentifier the allocationyof which is
-- upder control of CCSDS. It is declared in the ASN.1 module
-— C[CSDS-CSTS-OBJECT-IDENTIFIERS (see F1.1).
ProcgedureType ti= OBJECT IDENTIFIER
ProcgssinglLatencyLimit ::= IntPos
ProductionStatus = SEQUENCE (SIZE (1)) OF INTEGER
{ configured )
. operational (¢D)
, interrupted )
, halted (©))
}
-- Al Publishedldentifier is an identifier agreed between the service
-- provider and the service user. The identifier is registered in SANA
- (Fee D2)
Publjishedldentifier o= OBJECT IDENTIFIER
-- The definition of thg parameters can be found in annex C2.1
QualfifiedParameter = SEQUENCE
{ pprameterName Name
, gpalifiedvalues SequenceOfQualifiedvalues
}
Qualfifiedvalues ii= CHOICE
{ vplid [0] TypeAndValueComplexQualified -- Valid value
, Upavaitable [1] NULL -- Unknown or unavailable value
, updefined 2] NULL -- Undefined in the context
, €efror [3] NULL -- Processing resulted in an error
}
SequenceOfQualifiedValues = SEQUENCE OF QualifiedValues
ServiceUserRespTimer = IntPos
StandardAcknowledgeHeader ::=  StandardReturnHeader
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StandardlnvocationHeader 1= SEQUENCE

{ invokerCredentials Credentials

, Invokeld Invokeld

, procedurelnstanceld Procedurelnstanceld

}

StandardReturnHeader =  SEQUENCE
{ performerCredentials Credentials
, Invokeld Invokeld
, result CHOICE
{ pncifivp [ﬂ] Extended —— To carry the pnqifivn results
, hegative [1] SEQUENCE
{ diagnostic Diagnostic
, nhegExtension Extended
-- The default value of the
-- negExtension parameter 1S
-- "notUsed".
-- Unless a PDU that uses’ the
-- StandardReturnHeader explicitly
-- defines an extension type to be used
-- as the value of negExtension for
-- that PDU, the(wvalue shall be
-- "notUsed".

ime ti= CHOICE
ccsdsFormatMil liseconds [O] TimeCCSDSMilli
ccsdsFormatPicoseconds [1] TimeCCSDSPico

e ]

imeCCSDSMilli ::= OCTET STRING (SIZE(8))

- P-field is implicit (not present, defaulted to 41 hex

- T-field:

- 2 octets: number of days“since 1958/01/01 00:00:00;

- 4 octets: number of milFiseconds of the day;

2 octets: number of-microseconds of the millisecond

-+ (set to/O-if not used).

This definition-reflects exactly the format of the CCSDS defined
time tag as used/in spacelink data units (see reference [5])-

T

TiimeCCSDSPico = OCTET STRING (SI1ZE(10))

-+ P-Fieldsis implicit (not present, defaulted to 41 hex
T-Ffiedd:

2 octets: number of days since 1958/01/01 00:00:00;

4, octets: number of milliseconds of the day;

2 ‘octets: number of microseconds of the millisecond

- (an to Q0 if not uQnd);

-- 2 octets: number of picoseconds of the microsecond

- (set to O if not used).

-- This definition reflects exactly the format of the CCSDS defined
-- time tag as used in spacelink data units (see reference [5]).
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TypeAndValue = CHOICE

{ integer [0] SEQUENCE OF INTEGER

, IntegerPositive [1] SEQUENCE OF IntPos

, IntUnsigned [2] SEQUENCE OF IntUnsigned

, duration [31 SEQUENCE OF Duration

, CharacterString [4] SEQUENCE OF VisibleString

, boolean [51 SEQUENCE OF BOOLEAN

, octetString [6] SEQUENCE OF OCTET STRING

, Tloat [71 SEQUENCE OF REAL

, time 81 SEQUENCE OF Time

, epumerated [Q] SEQUENCE OF INTEGER

, Objectldentifier [10] SEQUENCE OF OBJECT IDENTIFIER
, publishedldentifier [11] SEQUENCE OF Publishedldentifier
, typeAndValueExtension [100] Embedded

}

TypeAndValueComplexQualified ::=  CHOICE

{ typeAndvalue [O] TypeAndValue

., cpmplexSequence [1] SEQUENCE OF TypeAndValue

, cpmplexSet [2] SET OF TypeAndValue

}

UnknpwnName =  SEQUENCE

{ text AdditionalText

, hpme Name

}

END
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F4.4 COMMON OPERATIONS PDUS

CCSDS-CSTS-COMMON-OPERAT IONS-PDUS
iso(1) identified-organization(3) standards-producing-organization(112)
ccsds(4) css(4) csts(1l) framework(l) modules(l) common-operations(4)

{

DEFINITIONS
IMPLICIT TAGS

I I |

XPORTS

PORTS

= BEGTN

ExecuteDirectiveAcknowledge
ExecuteDirectivelnvocation
ExecuteDirectiveReturn
Getlnvocation

GetReturn

Notifylnvocation
ProcessDatalnvocation
ProcessDataReturn
Startinvocation
StartReturn

Stoplnvocation

StopReturn
TransferDatalnvocation

AbstractChoice
AdditionalText

DatauUnitld

EventVvalue

Extended

Embedded
FunctionalResourcelnstanceNumber
IntUnsigned
ListOfParametersEvents
ListOfParamEventsDiagnostics
Name

Procedurelnstanceld
Publishedldentifier
QualifiedParameter
StandardAcknowledgeHeader
StandardIlnvocationHeader
StandardReturnHeader

Twme
JypeAndValueComplexQualified

FROM\ CCSDS-CSTS-COMMON-TYPES

executeDirectiveAcknowledge

FROM

executeDITectiveERetUrn
getReturn

startReturn
CCSDS-CSTS-0OBJECT-IDENTIFIERS

CCSDS 921.1-B-1 Page F-15

April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

IS0 23103:2020(E)

CCSDS RECOMMENDED STANDARD FOR CSTS SPECIFICATION FRAMEWORK

-- The first part of the module is left empty as there are no PDUs
-- defined in this module.

-- The second part of the module defines the common operations
-- the service provider may receive.

DirectiveQualifierValues I o= CHOICE
{ spkquenceOfParamldsAndValues [1] SequenceOfParameter ldsAndValues
, pprameterlessValues [2] TypeAndValueComplexQualified
, npQualifiervValues [3] NULL
}
ExecputeDirectivelnvocation o= SEQUENCE
{ sftandardlnvocationHeader StandardlnvocationHeader
, dfirectiveldentifier PublishedldentiTier
, dfirectiveQualifier CHOICE
{| localProcDirQualifier [1] DirectiveQualifiervalues
,| serviceProcDirQualifier [2] SEQUENCE
{ procedurelnstanceld Procedurelnstanceld
, serviceProcDirQualifierValues DirectiveQualifierValues
by
,| FfunctResourceDirQualifier [31 SEQUENCE

{ functResourcelnstanceNumber FunctionalResourcelnstanceNumber
, TunctionalResourceQualifiers DirectiveQualifierValues

directiveQualifierExtension [4] Embedded

}
, ekecuteDirectivelnvocationExtension Extended
}
Getlpvocation == SEQUENCE
{ sftandardlnvocationHeader StandardlnvocationHeader
, listOfParameters ListOfParameterskEvents -- See 3.12.2.2.2
., getlnvocationExtension Extended
}
ProcgssDatalnvocation = SEQUENCE
{ standardlnvocationHeader StandardInvocationHeader
, dptaunitld DatauUnitld
, dpta AbstractChoice -- See 3.10.2.2.4.
., processDatalnvocationExtension Extended
}
SequenceQfParameterldsAndvalues ::=  SEQUENCE OF SEQUENCE
{ pprameterildentifier Publishedldentifier
, pnrnmpfannlnn TyppAnanlnnanplnannlifipd
}
Startlnvocation 2=  SEQUENCE

{ standardlnvocationHeader StandardlnvocationHeader
, StartlnvocationExtension Extended

}
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Stoplnvocation 1=  SEQUENCE

{ standardlnvocationHeader StandardlnvocationHeader
, SstoplnvocationExtension Extended

}

-- The third part of the module defines the common operations
-- the service provider may send.

ExecuteDirecti )lEACanWIEdge - == Standa EdACkDDWIEdgEHeadEE
EkecuteDirectiveReturn o= StandardReturnHeader

GetReturn o= StandardReturnHeader

The Published ldentifier part of the eventName is definedyby the Objlect
-+ ldentifiers svcProductionStatusChange or

-+ svcProductionConfigurationChange or by procedure type
- specific Published ldentifiers (see F4.16 and F4.17)«

Nptifylnvocation 1=  SEQUENCE

{| standardlnvocationHeader StandardlnvocationHeader
,| eventTime Time

,| eventName Name

,| eventValue EventValue

,| notifylnvocationExtension Extended

}

ProcessDataReturn i= StandardReturnHeader
SitartReturn i= StandardReturnHeader
SjtopReturn =" StandardReturnHeader
TransferDatalnvocation Ii= SEQUENCE

{| standardlnvocationHeader StandardlnvocationHeader
,| generationTime Time

,| sequenceCounter IntUnsigned

,| data AbstractChoice

,| transferDatalnvocationExtension Extended

}

-+ The fourth\part of the module defines the extensions
-+ of the common operations the service provider may send.

* XKk
-+EXECUTE-DIRECTIVE invocation
-L_The EXECUTE-DIRECTIVE invocation is not extended i . e

-- "ExecuteDirectivelnvocation®: "executeDirectivelnvocationExtension” is
-- set to "notUsed".
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-- EXECUTE-DIRECTIVE acknowledgement

-- The EXECUTE-DIRECTIVE positive acknowledgement does not extend

-- ExecuteDirectiveAcknowledge, i.e., "ExecuteDirectiveAcknowledge~:

-- "StandardAcknowledgeHeader®: "StandardReturnHeader®: "result-:

-- "positive® shall be set to "notUsed".

-- The EXECUTE-DIRECTIVE negative acknowledgement does not extend

-- ExecuteDirectiveAcknowledge, i.e., "ExecuteDirectiveAcknowledge-:

- 'StandardAcknowledgeHeader': "StandardReturnHeader®: "result”:

-- "negative”: "negExtension®shall be set to "notUsed".

-- The EXECUTE DIRECTIVE negatlve acknowledgement makes use of: (a) one of

-- "PtandardAcknowledgeHeader®: ®StandardReturnHeader®: “result-:
-- "hegative”: "diagnostic®": "Diagnhostic”: "diagnosticExtension”:
-- "pxecDirAckDiagExt": “ExecDirNegAckDiagnosticExt™ in F4.4 except
-- "pxecDirNegAckDiagnosticExtExtension”.

ekecDirNegAckDiagnosticExtExtension [100] . Embedded

ExecpirNegAckDiagnosticExt ::=  CHOICE

{ upknownDirective [1] NULL

, upknownQualifier [21 NULL

, ipvalidProcedurelnstance [31] NULL

, 1pvalidFunctionalResourcelnstance [4] NULL

, 1pvalidFunctionalResourceParameter [5]1 SET ,OF Name
, ipvalidProcedureParameter [6] SEF,OF Name
, rameterValueOutOfRange [71 SET. OF Name
}

execpirAckDiagExt OBJECT IDENTIFIER ::=
{executeDirectiveAcknowledge 1}

-- EkecuteDirectiveReturn, i.e., ~ExecuteDirectiveReturn”:
-- "BtandardReturnHeader®: "resulit": "positive” shall be set to "notUsed".

-- ExecuteDirectiveReturn, #.e., "ExecuteDirectiveReturn®:
-- "BtandardReturnHeader :result”: "negative”: "negkExtension® shall be

-- cpmmon diagnostigs.of "StandardReturnHeader®: "result”: "negative®:

-- "diagnostic”: ’Diagnostic”™ (see 3.3.2.7 and F4.3) except

-- "diagnosticExtension®; or (b) one of the diagnostic values defined by
-- "ExecuteDirectiveReturn®: "StandardReturnHeader®: "result": "negative":
-- "diagnostici: "Diagnostic”™: "diagnosticExtension”:

-- "pxecDirlNegReturnDiagnosticExt™: "ExecDirNegReturnDiagnosticExt™ in F4._ 4
-- ekcept<TexecDirNegReturnDiagnosticExtExtension®.

ExecpirNegReturnDiagnostickExt ::=  CHOICE

{ actionNotCompleted [0]
APfinnananplnfndning

, execDirNegReturnDiagnosticExtExtension [100] Embedded

}

execDirNegReturnDiagnosticExt OBJECT IDENTIFIER ::=
{executeDirectiveReturn 1}
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ActionNotCompletedDiag ::=  CHOICE

{ parameterNames [0] SET OF Name
, nhoParameterNames [1] NULL

}

E =

-- GET invocation
-- The GET invocation is not extended, i.e., "Getlnvocation":
-- "getlnvocationExtension® shall be set to "notUsed".

—-— GET Return

- The GET positive return extends the GetReturn by adding the parametgrs
-+ "qualifiedParameters®™ and "getPosReturnkExtExtension” defined by
"GetReturn®: "StandardReturnHeader®™: “result”: "positive-:

"getPosReturnExt”™: "GetPosReturnExt®. This extension only definés the
"qualifiedParameters®™ parameter. "“getPosReturnExtExtension®(shall bg set
- to "notUsed”.

GetPosReturnExt = SEQUENCE

{| qualifiedParameters Qual ifiedParametersSequence
.| getPosReturnExtExtension Extended

3

getPosReturnExt OBJECT IDENTIFIER ::= {getReturn 1}

The GET negative return does not extend GetReturn, i.e., "GetReturn®|:
-+ "StandardReturnHeader®: "result": "negative": "negExtension® shall Qe
-+ set to "notUsed".
-+ The GET negative return makes use of:. (&) one of the common diagnostics
-+ of "StandardReturnHeader®: “result®: “hegative": "diagnostic-:

-+ "Diagnostic" (see diagnostic parameter defined in 3.3.2.7 and F4.3)
- except "diagnosticExtension”; or (b)) one of the additional diagnostilc
-+ values defined by "GetReturn®: IStandardReturnHeader®: "result-”:
-+ "negative®: "diagnostic®: "DiagnosticT: “diagnosticExtension-:
-+ "getDiagnosticExt": "GetDiagnosticExt"™ in F4.4 except

- "getDiagnosticExtExtensipnd:

GetDiagnosticExt ::=“CHOICE

{| common [0] ListOfParamEventsDiagnostics

,| getDiagnosticExtExtension [100] Embedded

}

getDiagnosticExt,~OBJECT IDENTIFIER ::= {getReturn 2}
QualifiedParametersSequence ii= SEQUENCE OF QualifiedParameter
I R

-+ START invocation

-+ ThesSTART invocation is not extended, i.e., "Startlnvocation”:

- SstartlnvocationExtension®™ shall be set to "notUsed”.
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-— START return

-- The START positive return does not extend StartReturn, i.e.,
-- "StartReturn®: "StandardReturnHeader®: “result®: "positive® shall be set
-- to "notUsed".

-- The START negative return does not extend StartReturn, i.e.,

-- "StartReturn®: "StandardReturnHeader®: "result®: "negative”:

-- "negExtension® shall be set to "notUsed-".

-- The START negative return makes use of: (a) one of the common

-- diagnostics of "StandardReturnHeader®: “result”": “negative-":

-- "diagnostic": "Diagnostic”™ (see 3.3.2.7 and F4.3) except

- iagnncfir‘Fyfaninn': ar (h) aone of the additional values Qppr‘ifipd hy
StartReturn®: "StandardReturnHeader®™: “result®: "negative~:
diagnostic®": "Diagnostic™: "diagnosticExtension®™: "startDiagnosticExt®|:
-- "BtartDiagnosticExt™ in F4.4 except "startDiagnosticExtExtension®c

StarftDiagnosticExt ::= CHOICE

{ upableToComply [0] AdditionalText

, OutOfService [1] AdditionalText

, SftartDiagnosticExtExtension [100] Embedded

}

starftDiagnosticExt OBJECT IDENTIFIER ::= {startReturn-1}
. KpexAx

-- S[TOP invocation

-- The STOP invocation is not extended, i.e., "Stoplnvocation”:
-- "stoplnvocationExtension® shall be set to "notUsed".

-— S[TOP return

-- The STOP positive return does not extend“StopReturn, i.e., "StopReturn®:

-- "BtandardReturnHeader®: “"result": "positive® shall be set to "notUsed".
he STOP negative return does not extend StopReturn, i.e., "StopReturn-:
-- "BtandardReturnHeader®: "result”: -negative”: "negkExtension® shall be
et to "notUsed”.

he STOP negative return makes-use of one of the common diagnostics
[f “StandardReturnHeader®: *result®: "negative”: "diagnostic®:

-- "Diagnostic® (see 3.3.2.7 and F4.3) except "diagnosticExtension”.

|
|
«

1
1
040

CCSDS 921.1-B-1 Page F-20 April 2017

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ac4e355bb646e5e0b629a1fd29c2ee9c

	AUTHORITY
	STATEMENT OF INTENT
	FOREWORD
	DOCUMENT CONTROL
	CONTENTS
	1 INTRODUCTION
	1.1 PURPOSE
	1.2 SCOPE
	1.3 APPLICABILITY
	1.4 RATIONALE
	1.5 DOCUMENT STRUCTURE
	1.6 DEFINITIONS, NOMENCLATURE AND CONVENTIONS
	1.7 REFERENCES

	2 DESCRIPTION OF CROSS SUPPORT SERVICES
	2.1 OVERVIEW
	2.2 CROSS SUPPORT REFERENCE MODEL
	2.3 SERVICE MANAGEMENT
	2.4 ELEMENTS OF THE CSTS SPECIFICATION FRAMEWORK
	2.5 PRINCIPLES OF USING THE CSTS SPECIFICATION FRAMEWORK
	2.6 PROTOCOL DESCRIPTION

	3 COMMON OPERATIONS
	3.1 OVERVIEW
	3.2 GENERAL CONSIDERATIONS
	3.3 STANDARD OPERATION HEADER
	3.4 BIND (CONFIRMED)
	3.5 UNBIND (CONFIRMED)
	3.6 PEER-ABORT (UNCONFIRMED)
	3.7 START (CONFIRMED)
	3.8 STOP (CONFIRMED)
	3.9 TRANSFER-DATA (UNCONFIRMED)
	3.10 PROCESS-DATA (UNCONFIRMED / CONFIRMED)
	3.11 NOTIFY (UNCONFIRMED)
	3.12 GET (CONFIRMED)
	3.13 EXECUTE-DIRECTIVE (ACKNOWLEDGED)

	4 PROCEDURES
	4.1 OVERVIEW
	4.2 COMMON PROCEDURES BEHAVIOR
	4.3 ASSOCIATION CONTROL
	4.4 UNBUFFERED DATA DELIVERY
	4.5 BUFFERED DATA DELIVERY
	4.6 DATA PROCESSING
	4.7 BUFFERED DATA PROCESSING
	4.8 SEQUENCE-CONTROLLED DATA PROCESSING
	4.9 INFORMATION QUERY
	4.10 CYCLIC REPORT
	4.11 NOTIFICATION
	4.12 THROW EVENT

	ANNEX A IMPLEMENTATION CONFORMANCE STATEMENT PROFORMA (NORMATIVE)
	ANNEX B PRODUCTION STATUS (NORMATIVE)
	ANNEX C QUALIFIED PARAMETERS (NORMATIVE)
	ANNEX D OBJECT IDENTIFIERS DEFINITION (NORMATIVE)
	ANNEX E COMPOSITION OF PARAMETER, EVENT, AND DIRECTIVE NAMES AND PARAMETER AND EVENT LISTS (NORMATIVE)
	ANNEX F DATA TYPES DEFINITION (NORMATIVE)
	ANNEX G SERVICE STATE TABLES (NORMATIVE)
	ANNEX H SECURITY, SANA, AND PATENT CONSIDERATIONS (INFORMATIVE)
	ANNEX I INFORMATIVE REFERENCES (INFORMATIVE)
	ANNEX J INDEX TO DEFINITIONS (INFORMATIVE)
	ANNEX K ABBREVIATIONS (INFORMATIVE)
	ANNEX L OBJECT IDENTIFIERS (INFORMATIVE)
	ANNEX M PUBLISHED IDENTIFIERS FOR FUNCTIONAL RESOURCES REGISTERED UNDER THE CROSSSUPPORTFUNCTIONALITIES NODE (INFORMATIVE)
	Blank Page
	Foreword.pdf
	Foreword
	Foreword

	Blank Page



