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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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AUTHORITY 

Issue: Red Book, Issue 1 
 Date: September 2021 
 Location: Not Applicable 

(WHEN THIS RECOMMENDED PRACTICE IS FINALIZED, IT WILL CONTAIN 
THE FOLLOWING STATEMENT OF AUTHORITY:) 

This document has been approved for publication by the Management Council of the 
Consultative Committee for Space Data Systems (CCSDS) and represents the consensus 
technical agreement of the participating CCSDS Member Agencies.  The procedure for 
review and authorization of CCSDS documents is detailed in Organization and Processes for 
the Consultative Committee for Space Data Systems (CCSDS A02.1-Y-4), and the record of 
Agency participation in the authorization of this document can be obtained from the CCSDS 
Secretariat at the email address below. 

This document is published and maintained by: 

CCSDS Secretariat 
National Aeronautics and Space Administration 
Washington, DC, USA 
Email: secretariat@mailman.ccsds.org 
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STATEMENT OF INTENT  

(WHEN THIS RECOMMENDED PRACTICE IS FINALIZED, IT WILL CONTAIN 
THE FOLLOWING STATEMENT OF INTENT:) 

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

CCSDS Recommendations take two forms: Recommended Standards that are prescriptive 
and are the formal vehicles by which CCSDS Agencies create the standards that specify how 
elements of their space mission support infrastructure shall operate and interoperate with 
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 
mission support. This Recommended Practice is issued by, and represents the consensus of, 
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 later than five years from its date of issuance, this Recommended Practice will be 
reviewed by the CCSDS to determine whether it should: (1) remain in effect without change; 
(2) be changed to reflect the impact of new technologies, new requirements, or new 
directions; or (3) be retired or cancelled. 

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

This document is a technical Recommended Practice for providing guidance for projects 
about the Additional Information which should be collected in order to ensure that the 
information created may be exploited into the future. 

Through the process of normal evolution, it is expected that expansion, deletion, or 
modification of this document may occur.  This Recommended Practice is therefore subject 
to CCSDS document management and change control procedures, which are defined in the 
Organization and Processes for the Consultative Committee for Space Data Systems 
(CCSDS A02.1-Y-4).  Current versions of CCSDS documents are maintained at the CCSDS 
Web site: 

http://www.ccsds.org/ 

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

This document is a draft CCSDS Recommended Practice.  Its ‘Red Book’ status indicates that 
the CCSDS believes the document to be technically mature and has released it for formal 
review by appropriate technical organizations.  As such, its technical contents are not stable, 
and several iterations of it may occur in response to comments received during the review 
process. 

Implementers are cautioned not to fabricate any final equipment in accordance with this 
document’s technical content. 

Recipients of this draft are invited to submit, with their comments, notification of any 
relevant patent rights of which they are aware and to provide supporting documentation. 
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1 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

There is a well-recognized need to capture digital information associated with a great variety 
of endeavours in virtually all areas of society. However, it is widely recognized that many 
such endeavours are not able, for one reason or another, to leave a sufficient legacy of 
information so others can reuse and fully leverage the effort that has gone into the endeavour. 
The purpose of this Recommended Practice is to provide guidance for projects about the 
metadata (the term Additional Information is used below because the term ‘metadata’ is too 
unspecific and its use can cause confusion) that needs to be captured and/or generated and 
retained in order to ensure that the information created by the project, either as part of its 
main objectives or as a by-product of achieving those objectives, can be exploited over the 
short, medium, and long term. 

This Recommended Practice deals with the aspects of a project, in particular the terminology 
used.  Many of these terms are already used with various definitions within the target 
communities for this practice, for example, space, science, life sciences, libraries, records 
management, and archival communities. It is expected that other communities can easily map 
this terminology to the terminology used within those communities. The Reference Model for 
an Open Archival Information System (OAIS) provided a starting point and inputs from a 
variety of other sources were used to arrive at the terms used within this standard. 

This Recommended Practice accomplishes the following: 

– identifies the Additional Information to be collected or improved at various points; 

– forms a basis for the specification of Data Management Plans (DMPs); 

– forms a basis for the identification and/or development of additional standards and 
implementation guides, including those that address particular concerns in more detail. 

1.2 CONTEXT 

This Recommended Practice extends the approach taken by the widely used Project 
Management Book of Knowledge (PMBOK) Guide (reference [1]) and the related Data 
Management Body of Knowledge (DMBOK) (references [2] and [3]). 

The PMBOK defines a project as an endeavour which is temporary, that is, having a 
beginning and an end, undertaken to create a unique product, service, or result, and focusses 
on the information and techniques required to manage the project so that it achieves its 
objectives. The DMBOK focuses on all aspects of data management within such an activity, 
while noting that ‘Data, and information created from data, are now widely recognised as 
enterprise assets’, and furthermore, ‘Data has value only when it is actually used, or can be 
useful in the future’. 
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This document is focussed on the Additional Information that needs to be captured and/or 
generated and retained in order to ensure that the information created by the project, either as 
part of its main objectives or as a by-product of achieving those objectives, can be exploited 
over the short, medium, and long term. It is expected that, by ensuring this Additional 
Information is collected as fully as possible, projects can significantly improve their 
information legacy to the benefit of the wider community. 

At various times in the project, and for various reasons, data is captured or created.  There is 
Additional Information associated with this data that also needs to be captured. The types of 
Additional Information are informed by the Reference Model for an Open Archival 
Information System (OAIS) (reference [4]) that provides a conceptual view of long-term 
information preservation in an archive. 

This Recommended Practice fits into the overall context defined by a number of other 
standards. Some relationships between the documents are illustrated in figure 1-1. 

The Additional Information required for the information to be preserved will be 
collected/created by individuals and teams not necessarily involved with the archive which 
will undertake the preservation. Therefore, this document is needed as a guide for those 
individuals and teams so that adequate information is available for those that do use the 
Producer-Archive Interface Methodology Abstract Standard (PAIMAS), the Producer-
Archive Interface Specification (PAIS), OAIS, and Audit and Certification. If insufficient 
Additional Information is created/collected, then this will limit the ability of any archive to 
undertake long-term preservation of the information. 

Figure 1-1:  Relationship between CCSDS Standards 
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OAIS is one of the most widely recognized and applied archival standards available today.  An 
OAIS is an archive, consisting of an organization of people and systems, that has accepted the 
responsibility to preserve information and make it available for a Designated Community. 

PAIMAS (reference [5]) defines a methodology for transferring data from an Information 
Producer to an Archive based on the four following phases: Preliminary, Formal Definition, 
Transfer, and Validation. Required activities during each phase are identified. 

PAIS (reference [6]) provides the abstract syntax and an XML implementation of 
descriptions of data to be sent to an archive. These descriptions are negotiated agreements 
between the data Producer and the Archive and facilitate production of agreed-upon data by 
the Producer and validation of received data by the Archive. The negotiation is required in 
order to ensure that the correct level of detail of description is produced. The Recommended 
Standard includes an abstract syntax and one possible concrete implementation for the 
packages. 

The Audit and Certification of Trustworthy Digital Repositories Recommended Practice 
(reference [7]) provides metrics for use in assessing the trustworthiness of digital repositories 
or archives. 

In addition, there are other CCSDS/ISO standards that may be used to create Representation 
Information (the Parameter Value Language (PVL), reference [8]; the Data Description 
Language EAST Specification, reference [9]; and the Data Entity Dictionary Specification 
Language (DEDSL), reference [10]; and also to package information the XML Formatted 
Data Unit (XFDU), reference [11]). There are many other techniques for creating Additional 
Information, but these are outside the scope of this document. 

1.3 APPLICABILITY 

While this Recommended Practice originates in the space community, it is being designed in 
a generic way and should be applicable to any science domain, such as life sciences, and to 
the wider library, records management, and archival communities. It is applicable to 
information created by an individual, in an individual project, or by an organisation as a 
whole. It is applicable to projects in which the data already exists as well as projects in which 
data is to be created in the future. It is also applicable to projects in which the associated data 
is not the main focus of the project. 

This document should be of use to funders and information creators, a role which may be 
played by multiple actors such as researchers or manufacturers, archive managers and end-
users. It will be of use by helping to increase the effectiveness of preservation activities and 
the exploitation of information, and by informing the practices and standards these users 
define in their communities. 

This guidance can form the basis on which plans, including DMPs, can be constructed, 
updated, and monitored, to achieve the objectives noted above. 
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1.4 RATIONALE 

Data that is collected or created must have Additional Information associated with it if it is to 
be independently understandable, usable, and trusted as being authentic. The amount and 
content of the Additional Information change over time, as hardware, software, the general 
environment, and users’ tacit knowledge change. OAIS uses the terms Representation 
Information and Preservation Description Information (PDI) for the associated information 
which is important for preservation. But other types of Additional Information which may 
help future long-term exploitation are needed. All these must be accumulated over the life of 
the project. For example, Provenance Information (part of PDI) should originate at data 
creation and will accumulate over time, recording the things that have happened to the data. 

In the case of information created by individual projects, funders are increasingly asking that 
DMPs accompany any request for project funding. However, these tend not to evolve with 
the project and are difficult to monitor. This standard encourages the active management of 
these plans to continue to address the communities’ needs and uses for the data. These DMPs 
can also be captured as part of the Additional Information. 

Many project models have been proposed. However, they do not focus on the activities 
needed at each stage that will help to ensure that the data can be optimally exploited over the 
long term. 

There are a small number of generally applicable groups of activities, within larger project 
phases in a project where Additional Information should be collected (Collection Groups). 
These are typically where the responsibility is handed on from one individual or team to 
another. Each of those individuals or teams has specific knowledge about the information 
which subsequent individuals or teams may not possess. There is a need to specify the 
information to be captured within and at the interfaces between each of those Project Phases. 
Improvements or changes to the Additional Information must be considered as the work 
proceeds. Therefore, there is a need for guidance as to what Additional Information should be 
captured or improved through the various Project Phases. 

This document should help to enable: 

– the Producer to capture and record the relevant information in a timely manner; 

– the Archive to be assured that it will receive adequate information to enable it to 
perform preservation activities and support exploitation (e.g., reuse or secondary use) 
of the information; 

– the user to reuse information more easily; 

– the funder/sponsor to be assured that the resources that they contribute to the creation 
of the information will have suitable pay-back. 
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1.5 CONFORMANCE 

Conformance to this recommended practice requires that Additional Information is collected 
as described in sections 4 and 5. 

1.6 DOCUMENT STRUCTURE 

Section 2 gives an overview of the document concepts and the way in which activities in 
projects can be grouped. These are expanded in the following sections. The overlapping 
activities that occur throughout a project or phases in projects are described in more detail in 
Section 3. Section 4 defines the areas about which information should be collected and 
identifies the major pieces of information related to eventual reuse and exploitation which 
need to be collected. Section 5 shows a Framework for the way in which that minimum 
useful information that should be captured may evolve through the project. 

The annexes provide supporting information. Annex B provides more details from PMBOK 
and DMBOK, from which a number of concepts are drawn. A brief comparison of other 
ways to break down projects is in annex C. Checklists specific for space projects are given in 
annex D.  Examples of Frameworks, in less detail, are provided for a broader set of domains 
in annex E.  Security considerations are discussed in annex A. 

1.7 DEFINITIONS 

1.7.1 ACRONYMS AND ABBREVIATIONS 

AIP Archival Information Package 

CCSDS Consultative Committee for Space Data Systems 

CRC Cyclic(al) Redundancy Check 

CRIS Current Research Information System 

CRO contract research organization 

DAMA Data Management Association International 

DEDSL Data Entity Dictionary Specification Language 

DMBOK Data Management Body of Knowledge 

DMP Data Management Plan 

DOI Digital Object Identifier 

EO Earth Observation 

ESDIS Earth Science Data and Information System 

FITS Flexible Image Transport System 

GDPR General Data Protection Regulation 

GxP good practice 

IIIF International Image Interoperability Framework 
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ISAAR International Standard Archival Authority Record 

ISAD international standard archival description 

LTDP Long-Term Data Preservation 

MDR Medical Devices Regulation 

OAIS Open Archival Information System 

OPAC Online Public Access Catalogue 

PAIMAS Producer-Archive Ingest Methodology Abstract Standard 

PAIS Producer-Archive Ingest Specification 

PDI Preservation Description Information 

PMBOK Project Management Book of Knowledge 

PVL Parameter Value Language 

RIN Representation Information Network 

SDLC Systems Development Lifecycle 

SDO Standards Development Organization 

SIP Submission Information Package 

XFDU XML Formatted Data Unit 

XML Extensible Markup Language 

1.7.2 TERMINOLOGY 

There are many terms used in this document which need to have well-defined meanings. 
These terms are defined in this subsection. When first used in the text, they are shown in bold 
and are capitalized. Subsequent use employs capitalization only. They should eventually be 
available online at http://www.sanaregistry.org/r/terms/terms.html. 

Apart from the extra terms below, the definitions provided by the Reference Model for an 
Open Archival Information System (OAIS) (reference [4]) and the other standards described 
in 1.2 are used; these terms are normally capitalized, following the OAIS convention. It is 
assumed that the reader has some familiarity with OAIS. 

NOTE – For convenience, a number of selected definitions from OAIS are included here:1 

Activity: A distinct, scheduled portion of work performed during the course of a project 
(from PMBOK). 

Additional Information Area: A complete set of concepts, terms, and activities that make 
up the Additional Information that is needed to support long-term exploitation of data. 

                                                 
1 At time of publication of this draft Recommended Practice, the OAIS issue from which the definitions 
originate is a draft. 
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Additional Information: The information which should accompany Data to ensure that it 
can be preserved and exploited. This will include Representation Information and PDI, as 
defined by OAIS. 

Collection Groups: types of Activities in which Additional Information may be collected. 
The Collection Groups are: 

– Initiating—justification for creating the data and initial definition of the data project. 

– Planning—planning for the data creation and encoding. 

– Executing—creating/collecting/encoding the data. At each point, there may be 
deviations from the planned results, including instrument effects and unexpected 
influences. 

– Closing—completing the data creation/collection/encoding to satisfy the 
requirements of the project, phase or contractual obligations, and, at the end of the  
project, turning the information over to the long-term preservation organization. 

– Control—track, review, and orchestrate the progress and performance of the activities. 

Content Information: A set of information that is the original target of preservation or that 
includes part or all of that information. It is an Information Object composed of its Content 
Data Object and its Representation Information. 

Data:  A reinterpretable representation of information in a formalized manner suitable for 
communication, interpretation, or processing. 

Data Management Plan, DMP: A document that describes how Data will be handled 
throughout the project and what will happen to it when the project ends.  There may be 
several different Data Management Plans, of various scope and timescale, throughout the 
project. 

Data Object:  Either a Physical Object or a Digital Object. 

Deliverable: Any unique and verifiable product, result, or capability to perform a service that 
is required to be produced to complete a process, phase, or project (from PMBOK). 

Designated Community: An identified group of potential Consumers who should be able to 
understand a particular set of information in ways exemplified by the Preservation 
Objectives. The Designated Community may be composed of multiple user communities. A 
Designated Community is defined by the Archive, and this definition may change over time. 

Digital Object:  An object composed of a set of bit sequences. 

Information Object:  A Data Object together with its Representation Information. 

Information Package:  A logical container composed of optional Information Object(s). 
Associated with this Information Package is Packaging Information used to delimit and 
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identify the Information Object and optional Package Description information used to 
facilitate searches for the Information Object. 

Information:  Any type of knowledge that can be exchanged.  In an exchange, it is 
represented by data. 

Long Term: A period of time long enough for there to be concern about the impacts of 
changing technologies, including support for new media and data formats, and of a changing 
Designated Community or changes to the Designated Community’s Knowledge Base, on the 
information being held in an OAIS. This period extends into the indefinite future. 

Physical Object:  An object (such as a moon rock, bio-specimen, or microscope slide) with 
physically observable properties that represent information that is considered suitable for 
being adequately documented for preservation, distribution, and independent usage. 

Preservation Description Information, PDI: The information, which, along with 
Representation Information, is necessary for adequate preservation of the Content Data 
Object and which can be categorized as Provenance Information, Context Information, 
Reference Information, Fixity Information, and Access Rights Information. 

Preservation Objective: A specific achievable aim which can be carried out using the 
Information Object. 

Project Phase: A collection of logically related project activities that culminates in the 
completion of one or more outputs (from PMBOK). 

Project: A temporary endeavour undertaken to create a unique product, service, or result 
(from PMBOK). 

Representation Information:  The information that maps a Data Object into more 
meaningful concepts so that the Data Object may be understood in ways exemplified by 
Preservation Objectives. It is a type of Information Object. 

1.8 NOMENCLATURE 

1.8.1 NORMATIVE TEXT 

The following conventions apply for the normative specifications in this Recommended 
Practice: 

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

1.8.2 INFORMATIVE TEXT 

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

– Overview; 

– Background; 

– Rationale; 

– Discussion. 
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