INTERNATIONAL

ISO

STANDARD 17214

First edition
2011-12-15

Space data and information transf;
systems — Spacecraft onboard inf
services — Time access 'service

Systemes de transfert des infortnations et données spatiale
Services d'interfaces a bord-des véhicules spatiaux — Sery
au temps

Dr
erface

S R
ice d'acces

e Reference number
= — ISO 17214:2011(E)

© S0 2011


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2011 — All rights reserved


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non- in liaj i i ely with the
ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Intermational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

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

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

ISO 17214 was prepared by the Consultative Committee <for” Space Data Systems (CCSDS) (as
CCSDS 872.0-M-1, January 2011) and was adopted (without modifications except those stated in Clause 2 of
this International Standard) by Technical Committee ISO/TC20, Aircraft and space vehicles, Subcommittee
SC 1B, Space data and information transfer systems.
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INTERNATIONAL STANDARD

1ISO 17214:2011(E)

Space data and information transfer systems — Spacecraft
onboard interface services — Time access service

1 $cope

This

International Standard defines services and service interfaces provided by the Spacec

Interface Services (SOIS) time access service. It specifies only the service and not the methods
the service, although use of the SOIS subnetwork services is assumed.

This

International Standard conforms to the principles set out in the SOIS Green Book (CCSD

see Reference AB) and it is intended to be applied together with it.

The $cope and field of application are furthermore detailed in subclauses1.1 and 1.2 of the encl

publi

2

cation.

Requirements

Requirements are the technical recommendations made in the following publication (reprod
following pages), which is adopted as an International;Standard:

CCS

DS 872.0-M-1, January 2011, Spacecraftionboard interface services — Time access service

For the purposes of international standardization, the modifications outlined below shall apply t
clauses and paragraphs of publication CCSDS 872.0-M-1.

Pagegsitov

This

part is information whichyis relevant to the CCSDS publication only.

Pagd A-1

Add

[A3]

3

fhe following-information to the reference indicated:

Doctment CCSDS 301.0-B-3, January 2002, is equivalent to ISO 11104:2003.

raft Onboard
of providing

S 850.0-G-1;

bsed CCSDS

uced on the

b the specific

Revision of publication CCSDS 872.0-M-1

It has been agreed with the Consultative Committee for Space Data Systems that Subcommittee
ISO/TC 20/SC 13 will be consulted in the event of any revision or amendment of publication CCSDS 872.0-M-1.
To this end, NASA will act as a liaison body between CCSDS and ISO.

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)

(blank page)

© 1S0O 2011 — All rights reserved


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)

I

=SS
The Consultative Committee for Space Data Systems

Recommendation for Space Data System Practices

SPACECRAFT ONBOARD
INTERFACE SERVICES—
TIME ACCESS SERVICE

RECOMMENDED PRACTICE
CCSDS 872.0-M-1

MAGENTA BOOK
January 2011

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)

(blank page)

© 1SO 2011 — All rights reserved


https://standardsiso.com/api/?name=716c1a5dca0849c36c4d67505755a6ad

ISO 17214:2011(E)
CCSDS RECOMMENDED PRACTICE FOR SOIS TIME ACCESS SERVICE

AUTHORITY
Issue: Recommended Practice, Issue 1
Date: January 2011
tocatiom: Washingtorm, DC, USA

ThHis document has been approved for publication by the Management Council pf the
Cqnsultative Committee for Space Data Systems (CCSDS) and represents the conpensus
teghnical agreement of the participating CCSDS Member Agencies) The procedyre for
reyiew and authorization of CCSDS documents is detailed in the Pracedures Manual for the
Cqnsultative Committee for Space Data Systems, and the record of Agency participation in
the authorization of this document can be obtained fropthe CCSDS Secretariat (at the
adfress below.

THis document is published and maintained by:

CCSDS Secretariat

Space Communications and Navigation Office, 7L70
Space Operations Mission Directorate

NASA Headquarters

Washington, DC 20546-0001, USA

CCSDS 872.0-M-1 Page i January 2011
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STATEMENT OF INTENT

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

CCSDS Recommendations take two forms: Recommended Standards that are prescript{ve
the formal vehicles by which CCSDS Agencies create the standards that specCify hpw

others} and Recommended Practices that are more descriptive in nature and are intended| to
provide general guidance about how to approach a particular problem associated with space
missign support. This Recommended Practice is issued by, and represents the consensus pf,
the CCSDS members. Endorsement of this Recommended Practice is entirely voluntary
and does not imply a commitment by any Agency or organization to implement [its
recommendations in a prescriptive sense.

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

In thgse instances when a new version>6f a Recommended Practice is issued, existing
CCSDS-related member Practices and-implementations are not negated or deemed to be ngn-
CCSDS compatible. It is the responsibility of each member to determine when such Practi¢es
or implementations are to be modified. Each member is, however, strongly encouraged|to
direct|planning for its new Praetices and implementations towards the later version of the
Recommended Practice.

CCSDS 872.0-M-1 Page ii January 2011
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FOREWORD

This document is a technical Recommended Practice for use in developing flight and ground
systems for space missions and has been prepared by the Consultative Committee for Space
Data Systems (CCSDS). The Time Access Service described herein is intended for missions
that are cross-supported between Agencies of the CCSDS, in the framework of the
Spacecraft Onboard Interface Services (SOIS) CCSDS area.

Th
to

is Recommended Practice specifies a set of related services to be used by space.m
obtain onboard time. The SOIS Time Access Service provides provides a common §

interface and quality of service regardless of the particular type of data link oriprotoco

us

Th

bd for communication.

rough the process of normal evolution, it is expected that expansion, deleti

madification of this document may occur. This Recommended Practice is therefore g

to
P
ve

Qu
C(

CCSDS document management and change control procedures, which are defined
pcedures Manual for the Consultative Committee for-Space Data Systems. (
rsions of CCSDS documents are maintained at the CCSDS"Web site:

http://www.ccsds.org/

estions relating to the contents or status of this document should be addressed
LSDS Secretariat at the address indicated of‘page i.

ssions
ervice
being

DN, or
ubject
in the
urrent

to the

CCSDS 872.0-M-1 Page iii January 2011
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At time of publication, the active Member and Observer Agencies of the CCSDS were:
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— _Deutsches Zentrum fiir | uft- und Raumfahrt e \/ (DI RY/Germany
— | European Space Agency (ESA)/Europe.

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

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

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

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

— | UK Space Agency/United Kingdom.

Obseryer Agencies

— | Austrian Space Agency (ASA)/Austria.

— | Belgian Federal Science Policy Office (BFSPO)/Belgitm:.

— | Central Research Institute of Machine Building (TsNHMash)/Russian Federation.
— | China Satellite Launch and Tracking Control General, Beijing Institute of Tracking
and Telecommunications Technology (CLTG/BITTT)/China.

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

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

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

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

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

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

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

— | Indian Space-Research Organization (ISRO)/India.

— | Institute-of Space Research (IKI)/Russian Federation.

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

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

— [_Ministry of Communications (MOC)/Israel.

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

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

— National Space Organization (NSPO)/Chinese Taipei.

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

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

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

— Swedish Space Corporation (SSC)/Sweden.

— United States Geological Survey (USGS)/USA.

CCSDS 872.0-M-1 Page iv January 2011
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INTRODUCTION

1.1 PURPOSE AND SCOPE OF THIS DOCUMENT

This document is one of a family of documents specifying the Spacecraft Onboard Interface
Services (SOIS)-compliant services to be provided in support of onboard applications.

The purpose of this document is to define services and service interfaces provided by the

S(
m¢

Th
an

1.2

Th
Ti

¢
de

1.

[N

Th

IS Time Access Service. Its scope is to specify the service only and not to.S
thods of providing the service, although use of the SOIS subnetwork services is-assu

is document conforms to the principles set out in the SOIS Green Book i(reference
d it is intended to be applied together with it.

APPLICABILITY

is document applies to any mission or equipment claiming.to provide a SOIS-com
me Access Service.

RATIONALE

IS provides service interface specifications in order to promote interoperabilit
velopment reuse via peer-to-peer and vertical standardisation.

] DOCUMENT STRUCTURE

is document has five major sections:

this section, containing administrative information, definitions, and references;

section 3,containing the Time Access Service specification;

section~4, containing the Management Information Base (MIB) for this service;

seetion 5, comprising a Service Conformance Statement Proforma.

section 2, describing general concepts and assumptions, including security issugs;

pecify
med.

[A6])

hatible

y and

«

In

addition four informative annexes are pravided:

— annex A, containing a list of informative references;

— annex B, describing how local time registers may be implemented and how the

master onboard time value is usually distributed in current spacecraft;

— annex C, describing aspects of the POSIX API time functions which might be
to implementers of the Time Access Service;

useful

— annex D, describing how an implementation of the service may be characterised.

CCSDS 872.0-M-1 Page 1-1 January 2011
© 1SO 2011 — All rights reserved
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1.5 CONVENTIONS AND DEFINITIONS

151

BIT NUMBERING CONVENTION AND NOMENCLATURE

In this document, the following convention is used to identify each bit in an N-bit field. The
first bit in the field to be transmitted (i.e., the most left justified when drawing a figure) is
defined to be ‘Bit 0’; the following bit is defined to be “Bit 1’ and so on up to ‘Bit N-1’.

Bit

When
(MSB

In acg
groupg
Practi

Then
‘spare

1.5.2

1521

For th

1.5.2.2

This @

the field is used to express a hinary value (cur‘h as a r‘nunfnr)1 the Most Qignifimnf

shall be the first transmitted bit of the field, i.e., “‘Bit 0" (see figure 1-1).

BITO BIT N-1

v A4

N-BIT DATA FIELD

A

FIRST BIT TRANSFERRED = MSB

Figure 1-1: Bit Numbering Convention

te, such an eight-bit word is called an ‘octet’.

[ bits shall be permanently set to “0’.

DEFINITIONS
General
e purpose of this document the following definitions apply.

Definitians'from the Open Systems Interconnection (OSI) Basic Reference
Model

ocument is defined using the style established by the Open Systems Interconnect

(OSl)

Basic Reference Model (reference [A4]). This model provides a common framework

ordance with modern data communications practice, spacecraft data fields are often
bd into eight-bit ‘words’ widely known as hytés. Throughout this Recommended

imbering for octets within a data structure'starts with zero. By CCSDS convention, gny

on
fo

the development of standards in the field of systems interconnection.

The following terms used in this Recommended Practice are adapted from definitions given
in reference [A4]:

layer:

subdivision of the architecture, constituted by subsystems of the same rank.

protocol data unit (PDU): unit of data specified in a protocol and consisting of Protocol
Control Information (PCI) and possibly user data.

CCSDS 872.0-M-1 Page 1-2 January 2011
© 1SO 2011 — All rights reserved
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service: capability of a layer (service provider) together with the layers beneath it, which is
provided to the service users.

Time Access Service Access Point (TASAP): the point at which Time Access Service is
provided by a Time Access Service entity to a Time Access Service user entity.

TASAP address: a Time Access Service address that is used to identify a single TASAP.

1.9
Fo

ac
the

application: component of the onboard software that makes use‘of the Time Access Se

N(

er

N(

N(

re

2.3 Terms defined in this Recommended Practice
r the purposes of this Recommended Practice, the following definitions also'apply.

curacy: closeness of the agreement between the times reported by a local time sour
master onboard time source of the spacecraft.

ror bound: indication of the theoretical error range of a particular time value.
DTES

This is dependent upon the mechanisms of the time source used to obtain th
value. It may be related to the-precision and resolution of the time value but al
associated synchronisation.meehanisms.

Larger values for the error bound indicate less accuracy in the returned time val
ecision: smallest significant time increment that can be reported by a time source.

DTE — For example, a time source that reports time as minutes:seconds:millisecon
a precision of 1ms. The precision of a time source is normally less th
resolution of that time source.

bolution: smallest significant time increment that can be measured by a time source.

e and

rvice.

DTE - Such components include flight software applications and higher-layer services.

e time
50 any

ds has
an the

N(

DTE — For Pynmplpj a time source driven hy a IMHz oscillator has a resolution of

Lps.

time correlation: process of maintaining coherence between the master time source and each
local time source, such that all time sources provide the same time value within some

bo

unded uncertainty.

NOTE - This maximizes the accuracy of each time source with respect to the master

onboard time source.

CCSDS 872.0-M-1 Page 1-3 January 2011
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1.6 DOCUMENT NOMENCLATURE

The following conventions apply throughout this Recommended Practice:

a)
b)
c)
d)

1.7

The fa
provis
were

are e
docun
CCSD

NOTH

the words “shall” and ‘must’ imply a binding and verifiable specification;

the word ‘should’ implies an optional, but desirable, specification;

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

REFERENCES

Ilowing documents contain provisions which, through reference in.this text, constit
jons of this Recommended Practice. At the time of publication;the editions indicat
alid. All documents are subject to revision, and users of thiS"/Recommended Pract
couraged to investigate the possibility of applying the~tmost recent editions of {

S Documents.

— This document contains no normative references. Informative references
contained in annex A.

ite
ed
ce
he

ents indicated below. The CCSDS Secretariat maintains a register of currently valid

Are

CCSDS 872.0-M-1 Page 1-4 January 2011
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2 OVERVIEW
2.1 FUNCTION

The Time Access Service provides a user entity with a consistent interface to a local time
source that is correlated to some centrally maintained master onboard time source.

2.2 CONTEXT

The Time Access Service is defined within the context of the overall SOIS larchitecture
(rdference [A6]) as one of the services of the Application Support Layer,"as illustrated in
figure 2-1.

Application

Mission
> Layer Specific
Applications
0O) 0O) 0O) 0O) 0O)
Application e _T - L L T
Support Layer Cmd zl&.D.ata Time File &\ Message DeVIce.
> Acquisition Access Packef\ re Transfer Enumeration
Services Service Services Service Service

: Layer R il
' i Network Protocol |

O O O O O

Subnetwork e k' M L L DT' L
Layer Packet Ai:::;;y Synchronisation Disiz)/:feery Test
ice® i Service ) i
S@\ce Service : Service service

Juawabeur|\ UORIIUNWWOD

N Datalink Convergence Protocols

Milbus SpaceWire | | CAN i ! Wireless

..............................

Figure 2-1: Time Access Service Context

The,Time Access Service provides applications with a consistent interface to a locgl time
source-that iscorrelated-to some centrally maintained master onboard-time sourceThe time
values provided by this service might typically be used by the application to schedule some
operation, such as the acquisition of an image or to time stamp locally generated telemetry
data.

The need to provide a local, correlated time source in onboard processor nodes is common to
all spacecraft that have more than one processing node connected to an onboard bus or LAN.
A typical architectural scenario is shown in figure 2-2. The Time Access Service is
concerned only with providing the interface to the local time source. It is not concerned with
the provision of the local time source and mechanisms that may be used to correlate the time

CCSDS 872.0-M-1 Page 2-1 January 2011
© 1SO 2011 — All rights reserved
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between the local and other time sources, the latter of which is addressed by the SOIS
Subnetwork Synchronisation Service (reference [AT7]).

Data System 1

Data System m

Data System n

Application — —
Layer Mission Mission
Specific Specific ;
licati Fott :
O) O) :
Application - L : L
Supjport Layer Time Time ;
Access Access :
Service 1 Service n |
\)
Local Master Onboard al
Time Source 1 Time Source qu\ Source n
a)
A A A
%4 %4 %4
Subpnetwork
Layer e e N R
Figure 2-2: Typical Onboard Timme System Architecture
NOTH - A typical onboard time system architecture consists of local and master onboard

In thi
accun
its ow
differg
onboa
with p
usuall

The a
Source

time sources implemented in hardware. The Time Access Service provides accgss
to a local time source only.

5 architecture the local time sources are typically free-running hardware counters
ulating seconds and sub<séconds of elapsed time. Each of these counters is driven by
h oscillator, and the absolute frequency and frequency stability of each oscillator are
nt in each node. The-master onboard time source, the reference for onboard time for jall
rd mission operations, is usually a similar free-running counter driven by an oscillafor
recise absolute.frequency and high stability.* The value provided by this time sourcq is
y called theMission Elapsed Time (MET) or the Spacecraft Elapsed Time (SCET).

ctualtmethod of implementing the master onboard time source and the local time
scand the mechanisms used to correlate them is outside the scope of this document.

Howe

n .l o I oot 1o 4 H Ll al o ol
VCT, allliCA D UTSULITUTS d SUIITTTIT UTal 15 typitdlly ustU tulay.

This document defines a standard interface between applications hosted on each node and the
local time source for that node. The scope of this document is indicated by the dashed box in
figure 2-2. The basic capability provided by the Time Access Service is the ability to read the
time on demand, i.e., a ‘wall clock’ capability. Two optional extensions are also defined

L In certain orbits it is possible to use a time source that is correlated to an external reference time source, such

as a GPS receiver, as the master onboard time source.
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which reflect common requirements for onboard software systems. The first of these is an
‘alarm clock’ capability, which enables the application to request notification at a particular
time. The second is a ‘metronome’ capability, which enables the application to request
periodic notifications with a specified interval and starting at a particular time.

The benefit to the user is that all applications have a uniform interface to the local time
source, regardless of their location on the spacecraft and how time correlation is actually
pepformed—and—do—not—have—to—aceess—local—hardware—directly—Fhis—simphifies the
dejelopment of the applications and means that they can be relocated if necessary and tan be
reqused in other missions.

2.3 PURPOSE AND OPERATION OF THE TIME ACCESS SERVICE

Applications should use the Time Access Service to obtain the ime from the locgl time
sopirce rather than, for example, reading directly from the local elapsed time cpunter
hafdware registers. The time provided by the Time Access Sérvice can be used for a Variety
of|purposes, for example, for scheduling of onboard operations and for time stampjing of
acqluired data, possibly using onboard time synchronised-across a spacecraft subnetwork.

[®)]

THe Time Access Service is not intended to be used‘@s a multi-purpose timing mechanism for
applications requiring specialised hardware; for.example, it should not be used for sofftware
regl-time task scheduling.

Frpm the application software perspective, use of the Time Access Service will regult in
applications that are more portable easier to develop, and independent of the hafdware
implementations of the onboard time sources. From the spacecraft platform implementers’
perspective, use of the Time vAccess Service will make it easier to control the acgess to
shared hardware resources.

ThHe Time Access Service is operated using service requests and service indications passed
befween the service user and the service provider.
2.4 SECURITY

2.

[

|.1< SECURITY BACKGROUND

The SOIS services are intended for use with protocols that operate solely within the confines
of an onboard subnet. It is therefore assumed that SOIS services operate in an isolated
environment which is protected from external threats. Any external communication is
assumed to be protected by services associated with the relevant space-link protocols. The
specification of such security services is outside the scope of this document.

CCSDS 872.0-M-1 Page 2-3 January 2011
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2.4.2 SECURITY CONCERNS

At the time of writing there are no identified security concerns. If confidentiality of data is
required within a spacecraft it is assumed it is applied at the Application layer.
Reference [A8] contains more information regarding the choice of service and where it can
be implemented.

243 | POTENTIAL THREATS AND ATTACK SCENARIOS

Potential threats and attack scenarios typically derive from external communication.and are
therefpre not the direct concern of the SOIS services, which make the assumption that the
servicgs operate within a safe and secure environment. It is assumed that”all applicatigns
executing within the spacecraft have been thoroughly tested and cleared for use by the
missidn implementer. Confidentiality of applications can be provided“by” Application layer
mechgnisms or by specific implementation methods such as time*and space partitioning.
Such methods are outside the scope of SOIS.

2.4.4 | CONSEQUENCES OF NOT APPLYING SECURITY

The sdcurity services are outside the scope of this document and are expected to be applied at
layers|above or below those specified in this document. If confidentiality is not implemented,
science data or other parameters transmitted within the spacecraft might be visible to other
applicptions resident within the spacecraft;-resulting in disclosure of sensitive or private
information.

CCSDS 872.0-M-1 Page 2-4 January 2011
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3 TIME ACCESS SERVICE
3.1 PROVIDED SERVICE

3.1.1 GENERAL

a) The Time Access Service shall implement the wall clock capability specified in 3.1.2.

B) The Time ACCEsS Service may implement the alarm clock capability specified in $.1.3.

c) The Time Access Service may implement the metronome capabilitySpecified in
3.1.4,

3.1.2 WALL CLOCK CAPABILITY

a) The wall clock capability shall allow the user to obtain. the local onboard time on
demand.

b) To obtain the time, the user shall issue a TIME.request primitive.

c) The service shall respond to a TIME.request with a TIME.indication primitive.

NOTE - As specified in 3.4.3, this primitive contains the outcome of obtainipg the
local onboard time, the obtained current local time, and an indication|of the
accuracy and validity of thistime value.

3.1.3 ALARM CLOCK CAPABILITY (OPTIONAL)

a) If implemented, the alarm clock capability shall allow the user to register for anfalarm
call at a specified time.

b) To register far-an alarm call, the user shall issue an ALARM.request primitive with
the time (absolute or relative) at which the alarm call is to be issued.

c) The (service shall respond to an ALARM.request immediately with an
ALARM.indication indicating the outcome of the registration and, for a sucgessful
registration, a TIME.indication primitive issued at the specified time.

d) The user may cancel a pending alarm call by issuing a CANCEL ALARM.reguest.

e) The service shall respond to a CANCEL_ALARM.request immediately with a
CANCEL_ALARM.indication indicating the outcome of the cancellation.

CCSDS 872.0-M-1 Page 3-1 January 2011
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3.1.4 METRONOME CAPABILITY (OPTIONAL)

a) If implemented, the metronome capability shall allow the user to register for a
periodic indication of the time at a specified frequency and starting at a specific time.

b) To register for a periodic indication of the time, the user shall issue a
METRONOME.request primitive with the time at which the first periodic indication
is to be issued and the frequency of subsequent indications.

c)| The service shall respond to a METRONOME.request immediately with| a
METRONOME.indication indicating the outcome of the registration andy fon a
successful registration, periodic TIME.indication primitives with the first:ndication
being issued at the specified start time and subsequent indications being issued at the
specified frequency.

d)| To stop the metronome, the user shall issue a CANCEL_METRONOME.request.
e) [ The service shall respond to a CANCEL_METRONOME:request immediately with a

CANCEL_METRONOME.indication indicating the outcome of the cancellation.
3.2 PISCUSSION: EXPECTED SERVICES FROM UNDERLYING LAYERS

The expected service from the underlying layers ista locally maintained clock that indicates
secondls and sub-seconds of monotonically increasing elapsed time.

This does not preclude the locally maintained clock’s being ‘wound back’, e.g., because|of
an inaccuracy causing it to run fast. This may be expressed as an elapsed time from some
specif|c epoch, such as the start of the’mission, or may be a real-time clock. The maximgym
adjustment permissible per request will be defined in the Time Access Service’s MIB, so|as
to minfimise the affect upon the service users.

3.3 PERVICE PARAMETERS
3.3.1 | GENERAL

The T)me Access Service shall use the parameters specified in 3.3.2 to 3.3.11.

3.3.2 TIME ACCESS SERVICE ACCESS POINT ADDRESS

The Time Access Service Access Point (TASAP) parameter shall identify the SAP Address
that identifies the user entity that wishes to invoke the Time Access Service.

CCSDS 872.0-M-1 Page 3-2 January 2011
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3.3.3 TRANSACTION IDENTIFIER

a) The Transaction Identifier parameter shall be a value, assigned by the invoking user
entity, which is subsequently used to associate indication primitives with the causal
request primitives.

NOTE - The user entity is thus able to correlate all indications and confirmations with
the originating service request.

b) Transaction Identifier shall be unique within the user entity.

¢) Uniqueness in the service provider shall be achieved through the concatenation of
TASAP Address and Transaction Identifier.

3.34 ALARM IDENTIFIER

a) The Alarm ldentifier parameter shall be a value, assigned by the service provider,
which is subsequently used to associate request primitives with a created alarm.

b) Alarm Identifier shall be unique within a serviceprovider.

3.3.5 METRONOME IDENTIFIER

a) The Metronome Identifier parameter shall be a value, assigned by the gervice
provider, which is subsequently“used to associate request primitives with a greated
metronome.

b) Metronome ldentifier shall be unique within a service provider.

3.3.6 RESULT METADATA

The Result Metadata*parameter shall be used to provide information generated by thg Time
Agcess Servicesprovider to the service invoking entity to provide information related|to the
sugcessful or'failed result of a time access operation.

NOTE .="The parameter can also include other information indicating failure conditions,

e.g., the specified request could not be serviced within the managed timeout
period or the Time Access Service is not functioning correctly

3.3.7 CURRENT TIME

The Current Time parameter shall provide the current onboard time as determined by the
Time Access Service provider.
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3.3.8 CURRENT TIME ERROR SPECIFICATION

The Current Time Error Specification parameter shall indicate the error of the associated
Current Time parameter as determined by the Time Access Service provider.

3.3.9 ALARM-AT TIME

The Allarm-At Time parameter shall indicate the time at which the user wishes to receivg a
time ipdication.

3.3.10| FIRST ALARM TIME

The Fjrst Alarm Time parameter shall indicate the time at which the user’wishes to recejve
the firgt of a series of periodic alarms.

3.3.11 INTER-ALARM INTERVAL

The Ipter-Alarm Interval parameter shall indicate the requested inter-alarm time interyal
betwegn successive alarms.

3.4 ['IME ACCESS SERVICE PRIMITIVES

3.4.1 | GENERAL
a)| The Time Access Service interface shall implement the following primitives:
1) TIME.request, as specified in 3.4.2.
2) TIME.indication,/as specified in 3.4.3.
b)[ The Time Access service interface may implement the following primitives:
1) ALARM.request, as specified in 3.4.4.
2) , ALARM.indication, as specified in 3.4.5.
3)Y CANCEL_ALARM.request, as specified in 3.4.6.

4) CANCEL_ALARM.indication, as specified in 3.4.7.

5) METRONOME.request, as specified in 3.4.8.

6) METRONOME.indication, as specified in 3.4.9.

7) CANCEL_METRONOME.request, as specified in 3.4.10.

8) CANCEL_METRONOME.indication, as specified in 3.4.11.
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342 TIME.REQUEST

3.4.2.1 Function

The TIME.request shall be used to request the service to retrieve the current time.

3.4.2.2 Semantics

Th
pa

Th
cu

3.

[N

R8
de

NG

Fameters specified in 3.3.

TIME.request (TASAP Address, Transaction Identifier)

4.2.3 When Generated

Frent time.

|.2.4 Effect on Receipt

fermine the current time.

4.2.5 Additional Comments

ne.

e TIME.request primitive shall use the following semantics, with the meaning |of the

e TIME.request shall be passed to the Time Access-Sérvice provider to request the

ceipt of the TIME.request primitive shall cause the Time Access Service provider to
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TIME.INDICATION

3.4.3.1 Function

The T

IME.indication primitive shall be used to pass the current time to the user entity.

3.4.3.2 Semantics

The T
param

3.4.3.3

IME-indication primitive shall Use the folfowing semantics, with the meaning of
eters specified in 3.3.

TIME.indication (TASAP Address, Transaction Identifier, Current Time, Currg
[ime Error Specification, Result Metadata)

When Generated

The TJIME.indication primitive shall be issued by the service pfevider to the receiving u

entity
NOTH

3.4.3.4

The re

in response to a TIME.request, ALARM.request, or a METRONOME.request.

— This primitive provides the current time (seg*3.3.7 and 3.3.8), and metad
concerning whether the request was executed:successfully or not (see 3.3.6).

| Effect on Receipt

sponse of the user entity to a TIME.indication primitive is unspecified.

he

ent

bET

hta

3.4.3.% Additional Comments
None.
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344 ALARM.REQUEST
3.4.4.1 Function

The ALARM.request primitive shall be used to request the service create a one-shot alarm
in the form of a time indication at a specific time in the future.

3.

[

|.4.2 Semantics

ThHe ALARM.request primitive shall use the following semantics, with the meaning|of the
pafameters specified in 3.3.

ALARM.request (TASAP Address, Transaction ldentifier, Alarm-At Time)

3.4.4.3 When Generated

ThHe ALARM.request primitive shall be passed to the Time Access Service provider i) order
to request a one-shot alarm be created.

3.4.4.4 Effect on Receipt

Rdceipt of the ALARM.request primitive shall cause the Time Access Service provjder to
crgate a one-shot alarm.

3.

[N

.45 Additional Comments

Nane.
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ALARM.INDICATION

3.4.5.1 Function

The ALARM.indication primitive shall be used to indicate the outcome of creating a one-
shot alarm to the user entity.

3452

The A
the pa

3.4.5.3

The A

Semantics

LARM.indication primitive shall use the following semantics, with the meaning
rameters specified in 3.3.

ALARM.indication (TASAP Address, Transaction Identifier, Alarm ldentifier, Res
Metadata)

When Generated

of

ult

LARM.indication primitive shall be issued by the-service provider to the receiving

user entity in response to an ALARM.request.

NOTH - This primitive provides metadata concerning whether the request was executed
successfully or not (see 3.3.6).

3.4.5.4 Effect on Receipt

The rgsponse of the user entity to an'ALARM.indication primitive is unspecified.

3.4.5.% Additional Comments

None.
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346 CANCEL_ALARM.REQUEST
3.4.6.1 Function

The CANCEL_ALARM.request primitive shall be used to request the service cancel a
previously requested alarm.

3.

[

|.6.2 Semantics

ThHe CANCEL_ALARM.request primitive shall use the following semantics, with the
meaning of the parameters specified in 3.3.

CANCEL_ALARM.request (TASAP Address, Transaction ™ Identifier, JAlarm
Identifier)
3.4.6.3 When Generated

THe CANCEL_ALARM.request primitive shall be passed to the Time Access Service
pvider to request that a previously requested alarm.be cancelled.

=]
=

3.4.6.4 Effect on Receipt

Rdceipt of the CANCEL_ALARM.request primitive shall cause the Time Access Service
provider to cancel the scheduled alatm’and remove all state associated with it.

3.4.6.5 Additional Comments

Naone.
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CANCEL_ALARM.INDICATION

3.4.7.1 Function

The CANCEL_ALARM.indication primitive shall be used to indicate the outcome of

cancel

ling a one-shot alarm to the user entity.

3.4.7.2

The d
meani

3.4.7.3

The G
receiv

NOTH

3.4.7.4

The rg

Semantics

ANCEL_ALARM.indication primitive shall use the following semantics, with {
ng of the parameters specified in 3.3.

CANCEL_ALARM.indication (TASAP Address, Transaction_Identifier, Res
Metadata)
When Generated

ANCEL_ALARM.indication primitive shall be issuéd by the service provider to |
ng user entity in response to a CANCEL_ALARM.request.

— This primitive provides metadata concerning whether the request was execut
successfully or not (see 3.3.6).

| Effect on Receipt

sponse of the user entity to a CANCEL_ALARM.indication primitive is unspecifig

he

ult

ed

3.4.7.% Additional Comments
None.
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3.48 METRONOME.REQUEST
3.4.8.1 Function

The METRONOME.request primitive shall be used to request the service create a
metronome in the form of a periodic time indication at a specific time in the future and at
specified intervals thereafter.

3.4.8.2 Semantics

ThHe METRONOME.request primitive shall use the following semantics, with the mgeaning
of [the parameters specified in 3.3.

METRONOME.request (TASAP Address, Transaction Identifier, First Alarm|Time,
Inter-Alarm Interval)
3.4.8.3 When Generated
ThHe METRONOME.request primitive shall be passed to the Time Access Service prpvider
to request the creation of a metronome.
3.4.8.4 Effect on Receipt

Rdceipt of the METRONOME.request primitive shall cause the Time Access Service
provider to create the metronome.

=

3.4.8.5 Additional Comments

None.
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349 METRONOME.INDICATION
3.4.9.1 Function

The METRONOME.indication primitive shall be used to indicate the outcome of creating a
metronome to the user entity.

3.4.9.2 Semantics

The METRONOME.indication primitive shall use the following semantics,. with the
meanipg of the parameters specified in 3.3.

METRONOME.indication (TASAP Address, Transaction ldentifier, Metronome
dentifier, Result Metadata)
3.49.3 When Generated

The METRONOME.indication primitive shall be issued-by the service provider to the
receiving user entity in response to a METRONOME.reguest.

NOTH - This primitive provides metadata concerning whether the request was executed
successfully or not (see 3.3.6).

3.4.9.4 Effect on Receipt

The rgsponse of the user entity to a METRONOME.indication primitive is unspecified.

3.4.9.% Additional Comments

None.
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3.4.10 CANCEL_METRONOME.REQUEST
3.4.10.1 Function

The CANCEL_METRONOME.request primitive shall be used to request the service
cancel a previously requested metronome.

[

3.4.10.2 Semantics

THe CANCEL_METRONOME.request primitive shall use the following semanticg, with
the meaning of the parameters specified in 3.3.

CANCEL_METRONOME.request (TASAP Address, Transaction ldentifier,
Metronome Identifier)
3.4.10.3 When Generated
ThHe CANCEL_METRONOME.request primitive, shall be passed to the Time Access
Seyvice provider to request that a previously requested metronome be cancelled.
3.4.10.4 Effect on Receipt

ThHe CANCEL_METRONOME.request primitive shall cause the Time Access Service
provider to cancel the metronome and-remove all state associated with it.

-

3.4.10.5 Additional Comments

Naone.
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3.4.11 CANCEL_METRONOME.INDICATION
3.4.11.1 Function

The CANCEL_METRONOME.indication primitive shall be used to indicate the outcome
of cancelling a metronome to the user entity.

3.4.11]12 Semantics

The CANCEL_METRONOME.indication primitive shall use the following, semantits,
with the meaning of the parameters specified in 3.3.

CANCEL_METRONOME.indication (TASAP Address, Transaction ldentifier,
Result Metadata)
3.4.1113 When Generated

The GANCEL_METRONOME.indication shall be issued by the service provider to the
receiving user entity in response to a CANCEL_METRONOME.request.

NOTH - This primitive provides metadata concerning whether the request was executed
successfully or not (see 3.3.6).

3.4.1114 Effect on Receipt
The response of the user entity to .a CANCEL_METRONOME.indication primitive| is
unspegified.

3.4.115 Additional Comments

None.
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4 MANAGEMENT INFORMATION BASE
41 GENERAL

There is currently no Management Information Base associated with this service. All
management items are associated with the protocol providing the service. However, guidance
is provided as to MIB contents in section 4.3.

4.2 SPECIFICATIONS

Any protocol claiming to provide this service in a SOIS-compliant mannerishall publish its
Management Information Base as part of the protocol specification.

4.3 MIB GUIDANCE

The MIB of the protocol providing the Time Access Serviegishould consider the following
aspects:

a) Frequency, as specified in 4.4.
b) Drift, as specified in 4.5.

c) Maximum adjustment, as specified in"4.6.

NQTE - These aspects are not in any-way an indication of the complete contents of p MIB
for a protocol providing the Time Access Service but are offered as guidancg as to
those aspects of the MIB which may relate to the Time Access Service interface.

44 FREQUENCY

4.4.1 The Frequency parameter shall indicate the rate, in Hertz, at which the Time Access
Seyvice is updated.

NOTES

1 This parameter is not the frequency of a local time source, e.g., hardware clock. It is

the frequency at which the Time Access-Senvice samples-it.

2 This parameter is defined in terms of frequency rather than interval. While this is
inconsistent with the rest of the document, the terminology is retained since it is more
usual to refer to the frequency of a local time source.

4.4.2 A service management entity should be able to access the frequency parameter.
NOTE - However, it is usually not possible to update it when the local time source is

implemented in hardware.
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45 DRIFT
45.1 The Drift parameter shall indicate the stability of the local oscillator used in the local clock.
4.5.2 A service management entity should be able to access the drift parameter.

45.3 A service management entity should be able to update the drift parameter to

compensate for clock aging effects

46 MAXIMUM ADJUSTMENT

The Mlaximum Adjustment parameter shall indicate the maximum permissible adjustmepnt,
forwald or backward, that can be made to the local time source resident within the
spacegraft.
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5 SERVICE CONFORMANCE STATEMENT PROFORMA

For any implementation claiming to provide the Time Access Service, the proforma in
table 5-1 shall be completed, giving details of the capabilities of the specification, and made
available to any party evaluating the use of the implementation to which the completed
proforma refers.

Table 5-1: Service Conformance Statement Proforma

Service Conformance Statement
Time Access Service

I

plementation Information

Pr

ptocol Specification Identification

V¢

rsion

ur

derlying Services

M

andatory Features

Tl

ME.request

Tl

ME.indication

Oj

ptional Features

Al

L ARM.request

Al

| ARM.indication

CANCEL_ALARM .request

C/

ANCEL_ALARM.indication

M

-TRONOME.request

M

FTRONOME-indication

CANCEL-METRONOME.request

C/

ANCEL_METRONOME.indication

Other Information

N/A
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