INTERNATIONAL SO/
STANDARD IEC/IEEE
26531

Second edition
2023-03

Systems and software engineering +—
Content management for'product lilie
cycle, user and service managemen

information for users
Ingénierie des systémes et dulogiciel — Gestion de contenu relafif aux

informations concernant le cycle de vie du produit, 'utilisateur ¢t la
gestion de service, a destination des utilisateurs

so EC Reference number
ISO/IEC/IEEE 26531:2023(E)

I E E E © ISO/IEC 2023

© IEEE 2023


https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

- & COPYRIGHT PROTECTED DOCUMENT

© ISOALEE2023

© IEEE 2023

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

ISO copyright office Institute of Electrical and Electronics Engineers, Inc
CP 401 « Ch. de Blandonnet 8 3 Park Avenue, New York
CH-1214 Vernier, Geneva NY 10016-5997, USA

Phone: +41 22 749 01 11
Fax: +41 22 749 09 47

Email: copyright@iso.org Email: stds.ipr@ieee.org
Website: www.iso.org Website: www.ieee.org

Published in Switzerland

ii © ISO/IEC 2023 - All rights reserved
© IEEE 2023 - All rights reserved


https://www.iso.org
https://www.ieee.org
https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

Contents Page
L 0) SN0 o OO vi
0800 o0 0 L0 U o) o O viii
1 SCOPI@ ... 1
2 V0D @ 4 B L A0 = (=) =Y 4 Lo .S 1
3 Terms, definitions and abbreviated terms................oooceeeeeeeeeessineeeees e e 1
3.1 Terms and definitions
3.2 PN ) o) W=ka B U=Te IR =) 03 0 6 V- 4 Dee=
(000 1700 0 14 1= 0 4 Lol Y & SRS S 6
Component content management system development and implementation.............}...... 6
Content management project initiation
6.1 Developing a business case...........c.on.
6.2  Defining requirements for a CCMS ..................
6.2.1 Requirements definition ..................
6.2.2 Outputrequirements.............
6.2.3 Storage and retrieval requirements
6.2.4 Assembly and linking requirements
6.2.5 Writing, reviewing and workflow requir@ments.............coss o 11
7 Project planning for CCMS implementation...... o0 e e 12
7.1 Implementation plan
7.2 000 ) 0 0 T=X (0} 010 0 010 Y (=Y NN S
7.3 Information model SPeCifiCatioN ... .o i 13
7.4 Writing guidelines
7.5 AUtOMAtION-ASSISTEA TEVIBWS .oommriooiiieeieeeeeeeeeeeee e sessssessssssseeees s sesssssssssssseeses s sssssssssessseeses s
7.6 REUSE STIALEEY oottt
7.6.1 Content conditionalprocessing
7.6.2  Content inclusion
7.6.3 Content variables
7.7 Metadata schema:»..............
771 General .7
7.7.2  Administrative Metadatal ...
7.7.3  DESCrIPIVE METAAATA ..o
7.74 _ Processing metadata
7.8 WOERELOW ...oooooooeeeee e
7,831~ Workflow specification
7.:872  Workflow approvals........nn
7.8.3  Translation workflow
7.8.4  Workflow completion
79 Schedule of activities, deliverables, and responsibilities ..., 20
7.10  Training plan
7.11  Style Sheet deVEIOPMENT. ... 20
712—Piletproejeetspecifiecstion———-—— ——n 0702207 077007777 20
713 Organizational TOLIOUE. ... ... 21
8 COoNEENT AEVEIOPIMEIIT ...t
8.1 Content creation...
70 00 O <1 1<) - ) [T
8.1.2  SEIUCTUIEA WITEITIZ oo
8.1.3 Unstructured writing.......
8.1.4 Content granularity ...
8.2 Content conversion......
8.2.1 General..
£ 207007/ " § U 0 T 0 ) 01 <) 6 X F 00000
© ISO/IEC 2023 - All rights reserved iii

© IEEE 2023 - All rights reserved


https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

10

11

Management and control ...

9.1 Managing quality......
9.2 Review of content........
9.3 APPTOVAL OF COMEEIIE ...
9.4 SATCH AN TEETTEVAL ...

9.5 Localization and translation
9.5.1 Translation management

9.5.2 Content management for transSlation ... 26
[~ Publication of translated content 26

9.5.4 Publication of multilingual CONTENT ... 26
9.5.5 Translation of Vector Graphics ... 26
9.6 000) 1<) 01l (<3 1= o) o 1SS 7 27
9.7 Content and comMpPoNent arChiVing ... oy e 27

PUDBLICATION ...ty M e
10.1 Release management...
10.2  Version management.....
10.3  Publication of content

Component content management system requirements.................... S, 30
11.1  General
11.2 Component content management system framework ... el 30
11.2.1 General storage requirements
11.2.2 Content types ...
11.2.3 Metadata structures..................
11.2.4 Administrative metadata..........
11.2.5 Descriptive metadata...........cc.....
11.2.6 Classification. ...
11.2.7 Additional metadata reqUITEMENESZ. ..o
11.2.8 Organizational SEIUCTUTES ... X0 i
11.3 Component content management system management
11.3.1 Component creation and modification............e.
11.3.2 Import/export...
11.3.3 Bulk eXport.....ade .
11.3.4 Dependency exporti. ...
T35 AT CRIVIIIE o et
11.4 Content object checkzout and CheCK N ...
11.4.1 General
11.4.2 Bulk check-out/check-in
11.4.3 Check=out and check-in after reStart. ...
11.5 Link management
11.6  Search
TTL0, N GIBIIETAL ..o
11:6,2 FUIL EEXE SEATCI oo
11)6.3 Metadata search
T7.6.4  SErUCTUTEA SEATCH ..o
11.6.5 Advanced search capabilities. ... ..o
TD7  VerSioning ...

11.7.1  General .,
11.7.2 Branch and merge ...,
11.7.3 Release management..................
11.8  Graphics and multimedia management
119 Component content management system adminiStration ... 40
11.9.1  USer adminiStration . ...
11.9.2  SeCUIItY ..o
11.10 Content creation and acquisition......
11.10.1 Writing interface.........cc
11.10.2 Content and metadata functions...............
11.10.3 Scientific notation and vector graphics

© ISO/IEC 2023 - All rights reserved
© IEEE 2023 - All rights reserved



https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

11.11

11.12

ISO/IEC/IEEE 26531:2023(E)

11.10.4 Writing integration...
11.10.5 Acquisition.................
WOTKSIOW ...ooocoiiciscc
11.11.1 WOTKELOW CT@ATION ..o

11.11.2 WOTKEIOW SPECTFICATION -...ooe e 43
11.11.3 Workflow reporting
CONEENE PUDLICATION ..o
TT12.0 GEIETAL .

1112 2 Exnorttonublishine sunnort 45
5o PP

11.13

11.14

11.12.3 Centralized publishing SUPPOIt ... Y 45
11.12.4 Publishing interface. ... o M 45
11.12.5 XML publishing pipeline ...t s | 46
11.12.6 Dynamic publishing
Localization and translation management. ... oo
1 0 G T €75 4T - 1 ORI ) oes S
11.13.2 XLIFF SUPPOTT oo
Component content management system interoperability...
I 0 B €725 4T - O
11.14.2 Libraries and frameworks.................
11.14.3 WED SEIVICES ..o

11.14.4 Application Programming Interface methodsh./ ...
11.14.5 WebhoOKS and triGGEIS. ... Nttt

Annex A (informative) Business case considerations for content management............cfoeee 50

L 3310) 107 0 ) 11D oSN I 52
0.0 29 D 0 X0 X 0 TLT30 10 1o BE=1 0 151 o o Lt o0 N N 54

© ISO/IEC 2023 - All rights reserved v
© IEEE 2023 - All rights reserved


https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.

The procedures used to develop this document and those intended for its further maintenance\are
descr]ll:)ed in the ISO/IEC Directives, Part1. In particular, the different approval criteria meeded
for tHe different types of ISO/IEC documents should be noted. This document was drafted in
accordlance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or
wwwiiec.ch/members_experts/refdocs).

IEEE $tandards documents are developed within the IEEE Societies and the Staddards Coordinating
Comnjittees of the IEEE Standards Association (IEEE-SA) Standards Board./The IEEE develops its
standards through a consensus development process, approved by the Amefican National Standards
Institfite, which brings together volunteers representing varied viewpoints-and interests to achieve the
final groduct. Volunteers are not necessarily members of the Institute and-serve without compensation.
While] the IEEE administers the process and establishes rules to promote fairness in the consensus
develgpment process, the IEEE does not independently evaluate, test) or verify the accuracy of any of
the information contained in its standards.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of pafent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rightsl Details of any patent rights identified during theydevelopment of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC
list ofjpatent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntarymature of standards, the meaning of ISO specific terms and
exprefsions related to conformity-assessment, as well as information about ISO's adherence to
the World Trade Organization {WTO) principles in the Technical Barriers to Trade (TBT), see

wwwiiso.org/iso/foreword.html. In the IEC, see www.iec.ch/understanding-standards.

ISO/IE[E/IEEE 26531 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 7, Software and systems engineering, in cooperation with the Systems and Software
Engingering StandardsS’ Committee of the IEEE Computer Society, under the Partner Standards
Develppment Orgafiization cooperation agreement between [SO and IEEE.

This gecond edition cancels and replaces the first edition (ISO/IEC/IEEE 26531:2015), which has been
technjcallyrevised.

The njaimchanges are as follows:

— addition of information on the development of microcontent;

— addition of mathematics and vector graphics;

— addition of classification of objects using metadata and taxonomies;
— addition of webhooks and triggers;

— addition of XML reviews using Schematron or other similar systems;

— addition of reporting capabilities;

vi © ISO/IEC 2023 - All rights reserved
© IEEE 2023 - All rights reserved


http://www.iso.org/directives
http://www.iec.ch/members_experts/refdocs
http://www.iso.org/patents
https://patents.iec.ch
http://www.iso.org/iso/foreword.html
http://www.iec.ch/understanding-standards
https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

— addition of dynamic content generation.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

This document was developed to assist users of ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 in the
acquisition of a content management system and the use of that content management system to manage
content used in product life cycle, user, and service management information. The accurate description
of the requirements for content management helps organizations create information that meets the
needs of its users and is efficiently produced.

This Jocumentis independent of the software tools that may be used to manage information for users
and applies to both printed information for use and on-screen information for use.

Conteht management allows an organization to control the storage and retrieval of content objécts,
track content revisions, maintain a content audit trail, produce different types of reports, and enable
a collgborative environment. Component content management supports the reuse of comntent objects
among deliverables and supports multiple deliverable formats.

The uge of content management functions can facilitate increased collaboration on eohitént development
acros§ the enterprise. Technical writers, instructional designers, support staff, and 6thers can develop
a body of content together that is written once and supports many needs.

Information for users is often regarded as something done after the system or software has been
implenented. However, for high-quality information for users, its development should be regarded as
an intpgral part of the system or software development life cycle. In fact, quality information for users
or infgrmation management services are important enough to justify specific planning.

This dJocument is consistent with ISO/IEC/IEEE 15288 and ISO/1EC/IEEE 12207, as an elaboration of
the information management process.

This document is not a management system standard.

This flocument is intended for use in all types;of organizations, whether they have a dedicated
information-development organization or not.\lt"may be used as a basis for local standards and
proceflures. Users are assumed to have experience or knowledge of general processes for information
management, project management, and infermation development.

This document is intended for those engaged in the management of information, such as that included
in:

a) infformation for users such.as topic collections, manuals, guides, user assistance displayed with
software, style guides, knewledge-based articles, and other content that supports the effective use
of a system or software-product;

b) product life cyclesinformation such as design documents, use cases, personas, project management
plans, featurefequests, and testing plans;

c) sdrvice nianagement items such as service level agreements, records, policies, procedures,
dpcuments in response to tender offers, and other documents.

The ofdev of clauses in this document does not imply that the content management activities should be

performed in this order, nor that information for users should be developed in this order or presented
to the organization in this order.

In each clause, the requirements are independent of media and document creation and management
specifications.

In this document, the following verbal forms are used:
“shall” indicates a requirement;

— “should” indicates a recommendation;
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Systems and software engineering — Content management
for product life cycle, user and service management
information for users

1 Scope

This document specifies requirements for efficient development and management pf ihforration
produced

— throughout the life cycle of a system and software product;
— for the provision of information for users of systems and software;
— for the management of IT and support services.

This document is independent of the tools, protocols, and systems used'for content management. }t does
not address configuration management of software assets.

The content management process presented in Clauses 6 to 10yis a specialization (lower-level prpcess)
of the information management process specified in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 122(}7.
2 Normative references

There are no normative references in this docunient.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO, IEC, and IEEE maintaih terminology databases for use in standardization at the following addifesses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electrapedia: available at https://www.electropedia.org/

— IEEE Standards Dictionary Online: available at https://dictionary.ieee.org/

NOTE I/ For additional terms and definitions in the field of systems and software engineering, see
ISOAIEE/IEEE 24765, which is published periodically as a “snapshot” of the SEVOCAB (Systems and software
Engineering Vocabulary) database and is publicly accessible at www.computer.org/sevocab.

NOTE 2  Throughout this document, the term “information for users” refers to information for users of
hardware and software.

3.1.1

application programming interface

API

set of functions, protocols, parameters, and objects (3.1.23) of different formats, used to create software
that interfaces with the features or data of an external system or service

© ISO/IEC 2023 - All rights reserved 1
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3.1.2

branching

method of development in which a set of components (3.1.3) is duplicated so the components can be
modified in parallel and optionally synchronized at a later time

3.1.3

component

object (3.1.23) with a discrete information type (3.1.20) that is stored in a CCMS (3.1.4), such as a topic
(3.1.31), prerequisite, section, image, or video

3.14
comppnent content management system
CCMS
contenit management system (3.1.5) that supports the entire information-development life«cycle from
writirjg through review and publishing, including the reuse of modular content

Note 1|to entry: In case the modular content is XML-based, the individual XML elements availablé.for management
are defined by the XML schema or DTD (3.1.12). This document is protocol-independent, and/it+s not necessary to
specify numerous markup languages.

3.1.5
contept management system

systeth that makes components (3.1.3) available for reuse and linking to'build content objects (3.1.6) and
deconstructs large content objects into components that can be individually managed

Note 1fto entry: See also document management system (3.1.11).

3.1.6
content object
self-cgntained unit of content

3.1.7
contept type
speciffic indicator of content

3.1.8
contept unit
identifiable and manageable part of larger information objects (3.1.23)

Note 1] to entry: The individual centént units available for management are typically defined by an XML schema
or DT (3.1.12).

3.19
customization

modiffication of a document type definition (3.1.12) to add new structures or change the document type
definifion in a way-that is not compatible with a previous structure

3.1.1¢
dependency export
operaltion in which a component (3.1.3) and all its dependencies are exported from the CCMS (3.1.4) as a

single process

3.1.11

document management system

system that supports the storage, retrieval, the production of a version (3.1.32), and the manipulation of
whole documents, images, and other media

Note 1 to entry: See also content management system (3.1.5).

2 © ISO/IEC 2023 - All rights reserved
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3.1.12

document type definition

DTD

template for the structure, content, and semantics of documents

3.1.13
effectiveness
accuracy and completeness with which users achieve specified goals

[SOURCE: ISO/IEC 25062:2006, 4.2]

3.1.14

eXtensible Markup Language

XML

platform-independent markup language that carries rules for generating text farinats that c
structured data

[SOURCE: ISO/IEC 19770-5:2015, 3.15, modified — "license-free and" has ‘béen removed fro
beginning of the definition.]

3.1.15
faceted search
progressive search that allows users to narrow the results by selecting values for one or more attr

3.1.16

framework

<CCMS>essential data structures, operations, and rules(that form the foundation from which all
features of the CCMS (3.1.4) are built

3.1.17

Hypertext Markup Language
HTML

language for creating web pages

3.1.18

Hypertext Transfer Protocol

HTTP

application-level protocol for distributed, collaborative, hypermedia information systems

3.1.19
information item
separately identifiable body of information that is produced, stored, and delivered for human use

Note 1 to entry:"An information item can be produced in several versions (3.1.32) during a project life cyclg.

[SOURCE:\ISO/IEC/IEEE 15289:2019, 3.1.12, modified — The preferred term "information produg
been removed; the original note 1 to entry has been removed; note 2 to entry becomes note 1 to ¢

3120

bntain

m the

ibutes

other

t" has
ntry.]

information type

class of topics (3.1.31) that addresses a particular user question
EXAMPLE An information type that answers the question “how do I ...” is called a task information ty

3.1.21

Levenshtein distance

measure of the difference between two-character sequences based on the minimum number of
character edits (insertion, deletion, or substitution) needed to convert one word to the other

© ISO/IEC 2023 - All rights reserved
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3.1.22

link

part of a computer program, often a single instruction or address, that passes control and parameters
between separate modules (3.1.24) of the program

3.1.23
object
encapsulation of content units (3.1.8) in a CCMS (3.1.4)

3.1.2
module
appropriate independent information unit

3.1.21
publishing pipeline

series|of defined processing steps that are connected to transform content from its source format into
a final deliverable format

3.1.2¢
regulpr expression
Regex
string of characters that allows patterns to be used to match search results

Note 1fto entry: Patterns can dictate that matches start or end with specificsequences of characters or allow the
use of wildcards to match any characters in a sequence.

EXAMPLE 1

Aadmip* - Find all matches that start with 'admin’ and contain any'sequence of characters afterwards
\d{5}$|- Find all matches that end with the number 5

7[0-9()-]+$ - Find matches that contain a 10-digit phone’ itumber

EXAMPLE 2 A semantic label such as prerequisite describes the content as a pre-requisite to the following
task information. In contrast, a format label simply describes the content as a paragraph or a list.

3.1.27%
Schematron
langupge for making assertions abeut the presence or absence of patterns in XML (3.1.14) documents

3.1.28

specialization

specifcation of targeted document type definitions (3.1.12) that share the common output
transformations and-design rules developed for more general types and domains

3.1.2¢
strucfured writing

develgpment of content elements according to a pre-defined and enforced organization of content
elemepts including metadata in specified templates

Note 1 to entry: In structured writing, content elements are labelled according to the nature of the content they
contain. Structured writing also permits quasi-semantic labelling, such as Headingl or NestedList, to indicate
the hierarchical position and function of a content element.

3.1.30
taxonomy
scheme that partitions a body of knowledge and defines the relationships among the parts

3.1.31
topic
unique label or identifier, with which one or more items of information may be associated

4 © ISO/IEC 2023 - All rights reserved
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3.1.32
version
form of a text or illustration differing in certain respects from an earlier form

3.1.33
XML schema definition
XML (3.1.14) based language that specifies a set of rules and structure for the creation of XML documents

3.2 Abhbhroaviated tarmec

T TCVIOtTC U cCT I

BMP Bitmap Image File

CSS Cascading Style Sheets

DITA Darwin Information Typing Architecture
FAQ frequently asked questions

FOAF Friend of a Friend

GIF Graphics Interchange Format

JPEG Joint Photographic Experts Group

JWT JSON Web Token

QTFF QuickTime File Format (abbreviated as.imov)

MP3/MP4  See MPEG

MPEG Moving Picture Experts Group

PDF Portable Document Format

PGP Pretty Good Privacy

PNG Portable Network-Graphics

RNG REgular LAnguage for XML Next Generation
RDF Resource Description Framework

SKOS Simple Knowledge Organization System
SVG Scalable Vector Graphics

WAV waveform audio file format

WMV Windows Media Video

XLIFF XML Localisation Interchange File Format

XSL-FO XML Stylesheet Language-Formatting Objects
XSLT XML Stylesheet Language Transformations

XHTML eXtensible HyperText Markup Language

© ISO/IEC 2023 - All rights reserved 5
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4 Conformance

The purpose of this document is to define a process for the development and acquisition of a component
content management system and the requirements of a component content management system
through which content is created, gathered, managed, and published, including the requirements of
a system that is supported by an electronic database. Such a database should support documents or
topics and content units that can be assembled to produce complete documents for print, electronic
output, or content pubhshed through electronlc media. This database is defined as a component content

Systems conforming to this document can fulfil business needs for contert/development and
management, especially the need for a single source of information. Content objécts that are unique and
are mpintained as independent database objects are efficient to review, approve, and update; can be
combined to produce multiple deliverables; and are cost-effective to translate.

This document may be used as a conformance or a guidance documentfor projects and organizations
claiming conformance to ISO/IEC/IEEE 15288 or ISO/IEC/IEEE 1220%

Use of the nomenclature of this document for the parts of information for users, such as topics, content
units,|modules, is not required to claim conformance.

This document may be included or referenced in contracts or similar agreements when the parties
(called the acquirer and the supplier) agree that thé. supplier will deliver services and systems in
accordlance with this document. This document mayalso be adopted as an in-house standard by a project
or organization that decides to acquire informatign for users from another part of the organization in
accordlance with this document.

5 Cpmponent content management system development and implementation

Comppnent content management.allows an organization to control the storage and retrieval of content
objectls, track content revisions{ maintain a content audit trail, and enable a collaborative environment.
Comppnent content managemerit supports the reuse of content objects among deliverables and supports
multiple deliverable formats,

The implementation_6f’a component content management may result in increased collaboration on
content development.across the enterprise. Technical writers, instructional designers, support staff,
and others may develop a body of content together that is created once and supports multiple needs.

Comppnent_‘content management system development and implementation processes described
in thi$ deciiment are illustrated in Figure 1. The details of each activity in the content management
develgpment and implementation process are discussed in separate clauses.

NOTE [SO 21500 and ISO/IEC/IEEE 26511 can be consulted for managing a content management project.

6 © ISO/IEC 2023 - All rights reserved
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Management and control
¢ Quality management e Search and retrieval e Content deletion
¢ Review and approval e Localization and translation ¢ Content archiving

Project initiation Project plan Information Publication
 Developinga o Schedule .| development .|  Release

v

businmess case for e |nformation model e Lontent authoring management
management  Authoring « Content  Publicationof
content guidelines conversion content

¢ Defining ¢ Reuse strategy e Version
requirements for e Metadata schema management

a CCMS o Workflow
specification

e Schedule of
activities,
deliverables, and
responsibilities

e Training plan

e Stylesheet
development

¢ Pilot project
specification

¢ Organization rollout

Figure 1 — Component content management development and management processes g
activities

6 Content management projeet initiation

6.1 Developing a business-case

The organization shall develop a business case to support the acquisition, development
implementation of a component content management solution.

In developing a business case for component content management, an organization shall evalua
needs of the organization, as follows:

a) Analyse theCurrent state.
b) Identify potential customer benefits.

c) «dentify potential author benefits.

nd

, and

te the

d) Identify potential organizational benefits.

e) Identify cost reduction opportunities.

f) Calculate acquisition and implementation costs, including both technology and personnel
including the cost of training for the working group.

g) Calculate the return on investment.

h) State the risks of the project.

costs,

The development of a business case can be necessary to obtain support and funding for a component
content management solution. Establishing the business benefits of component content management
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in an organization includes carefully evaluating both immediate and long-terms gains and evaluating
enterprise and departmental solutions. Understanding the present situation assists in developing a
vision of why and how that situation should be changed.

Component content management allows an organization to control the storage and retrieval of content
objects, track content revisions, maintain a content audit trail, and enable a collaborative environment.
Component content management supports the reuse of content objects among deliverables and supports
multiple deliverable formats.

A conpequence of component content management is increased collaboration on content development
acros$ the enterprise. Technical authors, instructional designers, support staff, and others shotld
develgp a body of content together that is created once and supports multiple needs.

By implementing a CCMS and activities to support that system, organizations can experience the
following benefits:

— Stfandardized methods for creating content

— Standardized levels of content quality

— Ayoidance of duplicated or near-duplicated content

— Reduced maintenance of content objects

— Improved access and successful search to content objects with appropriate permissions

— Reduced storage and maintenance requirements throughconsolidation of content in a unified
system

— Traceability of review and approval cycles and change management

— Reduced development costs in source and targetlanguages

— Irhproved relationship linking between source and target languages

— Apility to mitigate legal and compliance risk through a single source of authoritative content
— Apility to deliver content in multiple formats according to current and future standards

For mpre detailed information about developing a business case, see Annex A.

Comppnent content managerent, if well controlled and managed, increases staff productivity and
reducgs development and publishing costs. Productivity increases are achieved by implementing
procegses that support structured writing and content reuse. Structured writing implies that content is
writtdn according to-specified templates, depending upon the type of content to be developed. Content
reuse|implies that.content objects are stored and maintained uniquely, decreasing the cost of updating
and translating the'same content multiple times.

Contept reuse-also implies that a content object is a single source of authoritative content, ensuring
that the same information and the exact message appears in every instance of output, decreasing the
liabilify-associated with incorrect information. Development costs are reduced because existing content

is available to authors through search and retrieval, implying that specific information is created and
updated only once. Publishing costs are reduced because content objects may be published in more
than one format using automated publishing routines.

If content is developed using an XML schema definition (XSD) or comparable standard grammar, the
cost of formatting that content in multiple languages is eliminated once appropriate style sheets are
in place. For those organizations that are required by customer requirements to publish content in
multiple languages, CCMSs and processes enable significantly decreased time and cost. CCMSs that
enable rigorous linking between content objects also support links between source and target language
content objects. Once a body of content has been translated, CCMSs establish links between source
and target language content objects so that only new or revised content need be translated. Previously
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translated content doesn't need to be sent again for translation, reducing not only translation costs but
also administrative costs in handling already translated content.

6.2 Defining requirements for a CCMS

6.2.1 Requirements definition

The business case identifies concerns to be addressed in the explicit definition of requirements for a

CCMS. The development of a detalled requirements definition enables an organization not.opnly to
specify its requirements internally but also to carefully evaluate competing products. A well-strug¢tured
requirements definition focuses on five key areas:

a) Output (6.2.2)

b) Storage and retrieval (6.2.3)

c) Assembly and linking (6.2.4)

d) Writing, reviewing, and workflow (6.2.5)

e) Information technology and architecture requirements

6.2.2 Output requirements

Output requirements shall specify the content delivery mechanisms that make information availgble to
the user community, both internally and externally.

Translation requirements, including the languagés’ and character sets (fonts) required, shpll be
specified.

Requirements for automatically creating translation packages for transmittal to localization sprvice
providers should be specified, typically including the use of the XLIFF standard for the transmisgion of
unified data files for translation.

NOTE The OASIS XLIFF provides-such a specification at https://www.oasis-open.org/committees/td home
.php?wg_abbrev=xliff. Also see IS@-21720.

By profiling output, an organization can target different versions of information to different gfoups,
based on internal needs{market segments, specific customers, and others.

Information can potentially encompass multiple versions of a collection of products, where much|of the
information is shared and some of the information is varied depending on product type, mode, pfoduct
release, or version.

Informationican be output in multiple media, including print, PDF, embedded user assistance, eledtronic
devices;¢lectronic applications (apps), e-learning, web pages, information portals, and dthers.
Information can vary depending on the location or language of the users.

Output requirements should include the potential use of topic- and publication-specific metadata

+5 ol £ £ad arclh oo Maotradatro clhoa 14 o1 il d PET SECRY SISy H S PPN SOt Y th
O CTraoTrCTactCtCa—SsCar trr e Crrarsarsvictatata—stoara—arsomerattourpuatSpttrtatron—Ssuttt S e

content of text referring to legal requirements, headers and footers, title pages, and covers.

6.2.3 Storage and retrieval requirements

In preparing storage and retrieval requirements, organizations shall identify how each division or
component of the organization using the CCMS will access its content. Storage requirements shall
include the ability to maintain links between content objects.

Requirements shall be stated for the storage and retrieval of translated content, especially the
requirement to maintain synchronicity between source and target languages to reduce translation
costs.

© ISO/IEC 2023 - All rights reserved 9
© IEEE 2023 - All rights reserved


https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=xliff
https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=xliff
https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

Retrieval requirements shall specify how the CCMS enables internal users to search for and find
information.

Various CCMS support either folder-like structures supported by an underlying database management
system for navigation to content or search mechanisms that enable users to identify specific content
using metadata-enabled search.

Organizations may need to store multiple content types, including images, video, and voice, and entire
document constructs as well as storage of individual components that will be assembled into larger

constructs on output. Additional content types, including content created in word processing, slide
produlction, spreadsheet, or other content-development systems, may need to be stored.

Search mechanisms may be focused on full-text search, metadata-based faceted search, XML-glement
enabl¢d search, or a combination of these mechanisms.

6.2.4| Assembly and linking requirements

Orgarfizations shall specify how they expect to collect components of content for.dassémbling into final
delivefrables, including producing full, preview, and partial draft content for reviews.

In an KML environment, linking requirements are especially important because final deliverables are
produced through elaborate linking mechanisms. Topics may be assembled’/into chapters and sections
of large documents. Reusable content, such as warranty statements, hazard statements, and others may
be stgred once and included in multiple instances in final document@ssemblies. Individual words and
phrases may be stored separately so that they may be updated asiieeded before final assemblies. Each
of these situations requires a robust linking mechanism.

In addition, when a complex hierarchy of linked topics, as¢dnya table of contents (TOC), is required, link
filteripg should be used to include or exclude parts of thestable of contents for profiled publications.

For ejample, different final tables of contents can be constructed starting from two distinct tables of
contents (see Figure 2).

TOG 1 TOC 2

Map 1
ED
N

T Map-2

E

Figure 2 —Using two distinct maps to produce two different tables of contents for publications

In DITAXML, two different TOCs can be built starting from two different DITA maps (.ditamap files).

In Figure 2, a.ditamap 1 and a.ditamap 2 can be composed in two different ways, for two different
deliverables. This mechanism can be also provided by a CCMS.

Some parts of a table of contents can be filtered for publication (see Figure 3).
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N
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N

Figure 3 — Table of contents filtered for publication

In Figure 3, a table of contents is developed for a machine with three different customizations.

A deliverable can be constructed that contains subparts of the full publication. Other customiz
can be obtained by using filters applied to the links.

6.2.5 Writing, reviewing and workflow requirements

Organizations shall specify how an audit trail of changes)awd comments shall be maintained throu
the information life cycle.

Organizations shall specify the elements of their information life cycle management process, incl
a) importing legacy content,

b) enabling writing by both full-time professional writers and casual contributors,

c) supporting simultaneous revied.by groups of reviewers and electronic signature of approvei
d) assembling content into latger deliverables,

e) releasing approved contént for publication, and
f) archiving deliverables at end-of-life.

In preparing writing and workflow requirements, organizations should identify how writers, revi
and those whe.ave designated to approve content before its release expect to work with the CCM
organizations\may capture expectations as use cases or user stories.

OrganiZations can develop requirements to manage workflow, including assignments and c
completion requirements, as well as moderating content completion actions.

Organizations can specify the elements of their information life cycle management process, inc

ations

ghout

hding

bwers,
S. The

bntent

uding

mporting Iegacy content, enabling Wwriting Dy Dboth T1ull-time proressional writers and

casual

contributors, supporting simultaneous review by groups of reviewers and electronic signature of

approvers, assembling content into larger deliverables, releasing approved content for publicatio
archiving deliverables at end-of-life.
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7 Project planning for CCMS implementation

7.1
The el

Implementation plan

ements of the content management project shall be planned by the organization. The organization

shall establish an implementation plan including the following activities:

a) Schedule activities, deliverables, and responsibilities

b) D
c) D
d) D
e) E

efine the information model
bvelop authoring guidelines
efine a reuse strategy

ttablish a metadata schema

f)  Specify the workflow

g) S
h) C
)y D
j C
k) D

Fi

7.2

An or
and cq
creatq

The iy

hedule activities, deliverables, and responsibilities
bnduct training

evelop style sheets and templates

pnduct a pilot project

bfine the organizational rollout

pure 1.

Information model

banization shall create an information model to specify the document types, information types,
ntent units that will be managed. An irfformation model defines the structure of the content to be
d and managed in the content management environment.

formation model shall define the-use of each XML element in the writing environment.

Creat
conte
OASIS
publid

thatb
conte
use in

NOTE

ng and approving an infermation model allows an organization to specify the structure of the
t to be stored in the GCMS. It may include references to specific published standards, such as
DocBook, OASIS DITA,-or S1000D, but may also be specifically designed for an organization's
ations as a proprietary model.

st meet the'heeds of the information users. By following a well-constructed information model,
t developers throughout the organization are able to create uniform content that is capable of
a widé&wvariety of output types and among a wide variety of information products.

The iFormation model promotes consistency in the development of well-structured content objects

For further information, see IEC/IEEE 82079-1:2019, 5.3.6 and IEC/IEEE 82079-1:2019, 8.3.

For organizations using a public standard, the information model describes the specific implementation

of the

public standard within the organization. In most cases, an organization may use a subset of the

public standard or may add specializations or customizations of that standard to meet specific internal
requirements.
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Information model specification

An information model that supports structured writing shall specify the following details about the
organization's required content structures:

a) definitions of each generic document type such as description, plan, policy, procedure, report,
request, and specification and descriptions of the typical content and sequence of content;
NOTE It can be useful to provide outlines and templates to assist in the development of each document
type. ISU/IELU/TIEEE 15267 INCIUdeS recomimnended content 1or 1mrormation I1terns.

b) definitions of the structures for collections of content such as chapters, parts, sections, books,
embedded user assistance, lessons, learning modules;

c) definitions of each information type, such as overview, task, reference, concept, anddtroubleshdoting,
explaining the purpose of each information type with reference to the appropriate audience;

d) structure of each information type with required and optional content units;required and oftional
sequence of content units in the information type, and number of permitted content units;

e) definitions of each content unit, such as sections, lists, paragraphs; fables, illustrations, examples,
hazard statements, specifying how each is to be used to build each*information type;

f) definitions of elements, such as keyword, index term, citation;user input, and variable used yithin
larger content units to specify words or phrases;

g) definitions of terms to be used as metadata to describe each content unit, such as writef, date
created, subject matter, and version;

h) direct or indirect mechanisms to be employed when reusing variables or microcontent, sfich as
words, phrases, or full content units acrossinformation or document types;

i) file-naming conventions for both text and illustrations to support consistency and retrieval.

These structures are illustrated in Tables 1 and 2.

Table 1 — €ontent data types in a CCMS information model

Data type Purpose Examples

Generic content Provide outlines or lists of Description, plan, policy, procedure,

(archetype) typical/required content report, request, specification

Collection of content Organize content for use in an output |Chapter, part, section, book, help togic
document or document set

Information t§pe Convey information for a specific Overview, task, reference, concept
purpose

Content unit Build an information type with smaller |Paragraph of text, table, list, illustration,
components example, hazard statement

Element Specify words or phrases Keyword, index term, citation, user input,

variable llﬂ
Direct or indirect Content reuse Microcontent, such as words, numbers,
mechanisms and phrases

Table 2 — Templates for CCMS metadata

Template Specifies Examples
Publication Information associated with the entire |Copyright or publication date,
publication distribution limitations/restrictions,

language

doc control numbers, product, version,
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Table 2 (continued)

Template Specifies Examples
Information type Required and optional sequence of Task, concept, reference, troubleshooting,
required and optional content units process, procedure, fact
Content unit Metadata to retrieve the content unit Writer, date created/revised, subject
matter, version, format (e.g. size and
borders)
Varlablc ;uocx tiUll rv{ctllud lcUl DtUl ills, I Ctl iCVills, auC]l C}lausius vvUl1l CIID, l)}ll doStlS, Ul bUlltCllt
using variables units in a publication, information item of
content unit
File ngme Convention for storage and retrieval of
files containing text, illustrations, and
multimedia
The infformation model helps to apply the XML markup consistently to the organization’s content so that

content output can be generated using automated style sheets and that content objectscan be searched

and ny

XML 1
A schg

identi
CCMS

anipulated by writers using a component content management system.

harkup is supported using an XML schema, an XML document type defifition (DTD), or an RNG.
ma or DTD validates the structure of the document or topic. The DITD'or schema can be used to
fy invalid content. In some cases, the invalid content may still be‘allowed to be entered into the
but should be marked as invalid. An RNG is a schema languagefor specifying the structure and

content of an XML document.

NOTE

7.4

Organ
develd
corre(
applid
the or

For further information, see IEC/IEEE 82079-1:2019, 8.2

Writing guidelines

izations shall develop writing guidelines to, provide instructional material to support the
pment of content that conforms to the information model. Guidance shall be provided on the
t selection of information types, the correct implementation of inline elements, the correct
ation of XML elements within each information type, and other requirements that help to specify
canization's XML standards implementation.

Writi
each i
guide
The g
define
develq
style,

Many
produ
guide
tradit

g guidelines, as well as the, information model, assist writers in planning and developing

formation type, and content unit required in the information-development life cycle. Writing
ines instantiate the information model in a form that provides assistance and training for writers.
pal of writing guidelines_is to help ensure that writers understand and conform to the structures
d in the informatiord model. Writing guidelines may also provide guidance for writers who are
ping unstructured€ontent. They may include guidance on the proper use of terminology, writing
brammar, and spelling-typical content of style guides.

organizations adopt writing guidelines based on prominent published guidelines that emphasize
cing quality technical information. In addition, such organizations supplement published
ines with specific information dealing with the content the organization produces. However,

onal style guides are not sufficient to provide writing guidelines for developing structured

content.

Writing guidelines and the information model shall be used to train new writers. Writing guidelines
should also include examples of developed content objects, including documents, topics, content units,
and inline elements.

Writing guidelines should include process guidelines for content management processes, such as

creati

14

ng variants and revisions, managing translation processes, and incorporating reuse mechanisms.
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7.5 Automation-assisted reviews

If organizations have implemented standards for XML-based writing, they shall conduct automation-
assisted reviews of XML elements to support conformance with the information model. XML validation
engines test conformance with the XML schema or document type definition (DTD), but do not test the
coding practices specified by the organization in its information model.

Automation-assisted reviews should be conducted by individuals with expertise in the structured
information model and the writing guidelines instantiated in the organization. Code reviews can also

be conducted using the Schematron standard, in which coding requirements are explicitly definhed in
the Schematron system. Using Schematron, an organization can develop an additional rule set thag tests
the presence or absence of elements or sets of elements in the XML source. The rule state can-also|check
for non-structural writing guidelines such as paragraph length or the use of appropriate termirfology.
Schematron testing supplements, but does not replace, expert code reviews.

NOTE Schematron is part of ISO/IEC 19757-3.

The component content management system should provide the capability to enforce bufkiness
rules or style guide rules that use technology such as ISO Schematron- Schematron schemas ghould
be configurable so that they report warnings and errors to writers ds they are creating and gditing
content. The system should be able to suggest edits to content that the'Wwriter can apply automatifally.

Schematron can also test the presence or absence of attributes on-elements and help ensure that{those
attribute values conform to a specific list of values. Schematron'can provide logical relationship testing
to help ensure that combinations of attributes also make sense. For example, there are @product yalues
of X, Y, and Z and @platform values of 0OS-A and OS-B,-But if product X doesn’t have an 0S-A vgrsion,
Schematron will flag that state; even though the two.attributes are valid by themselves, they afre not
valid in combination.

7.6 Reuse strategy

7.6.1 Content conditional processing

CCMSs may facilitate a variety of ‘r¥euse mechanisms to assist writers in maintaining single s¢urces
of content and assist organizations in establishing reuse policies and practices. Organizations should
maintain a balance between.the usefulness and cost effectiveness of reuse mechanisms and fisk of
developing overly complex mechanisms that are difficult to maintain.

So that content is writtén only once, organizations shall require that writers maintain recofds of
content objects created for specific purposes or query the CCMS for content that matches a pr(I;)osed
new content objeet)before that new object is created. Content objects that are intended for reuse may
be stored in special "reuse" folders if these are available in the CCMS and should be labelled with|reuse
metadata.

The objective of content management is to create content once and use it, as needed, in mpltiple
deliyerables. Content can be reused either as complete modules or topics or as microcontent sfich as
hazard statements, lists, paragraphs, words, and phrases.

Contentreuse emables writers toupdate contentimonty orre source; thereby maintaiming thecomsistency
and accuracy of the source content. Content reuse enables the organization to translate content only
once from the source into the target languages, ensuring that the same content is translated consistently
and accurately in each target language.

7.6.2 Content inclusion

Organizations shall identify and designate content objects that are frequently used in multiple
deliverables and describe these content objects with metadata so that they are easily located for reuse.

Content inclusion mechanisms, which are often specific to the writing platform or to the XML standard
being used to write, permit content to be inserted in a target file from a separately maintained source
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file at time of publication. Consequently, the included content is maintained in one source rather than
repeatedly maintained as multiple targets. Maintenance of content objects in a single source reduces
maintenance and translation costs and improves consistency, accuracy, and quality.

7.6.3 Content variables

Organizations shall develop policies to direct how writers use variables to allow substitution of words,
phrases, or other content elements into content objects.

Varialle substitution mechanisms allow lists of terms or phrases to be maintained in separate source
files ajnd inserted into content objects at publication. Variable substitution permits the same content to
be us¢d in multiple deliverables that need small changes to content, such as product or system hames
or usdr interface terminology that is changed frequently during the information-developmentlife cycle.
Varialple substitution also can enable the same source content to be used for multiple deliverables
that require only certain variables be inserted to correspond to a specific set of products, systems, or
versigns.

Polici¢s should account for the possibility of mistranslation of sentences containingariables or require
that tfanslators attend to moving variables within a sentence.

Organlizations shall establish policies on the use of conditions in source-eontent objects that can be
filterdd at publication. Conditional processing uses metadata to identify, alternative words, phrases,
paragfaphs, lists, illustrations, or other components that are included*in source content objects. At
publidation, the metadata are used to filter the content so that only one version of the source content is
publighed, corresponding to the selected filter.

The presence of multiple conditions in the source content objects enables writers to create one content
object that is used for multiple outputs, functioning as a sinigle source. The content containing multiple
conditional content objects can be updated once, red@ting maintenance and translation costs and
i ing consistency, accuracy, and quality.

etadata schema

7.7.1| General

Metadata are sets of data that describe’and give information about other data. Metadata can be added
as atfributes to content so that«the content can be searched and retrieved quickly and effectively.
Metadata describe the content.of the objects in terms that are meaningful to the users.

An organization shall establish a model that defines the metadata it will use to describe objects in the
CCMS|as well as the metadata to describe content delivered to customers.

A metpdata schemayshall be developed to label content at all levels so that it can be effectively searched
and rgtrieved andused to support automated processes for selecting or filtering content objects in final
publidations.

To created metadata schema, an organization shall examine its content and identify the terms that best
describethat content for one or more user communities. User communities may include:

— writers who need to search the CCMS for content related to their writing assignment;
— internal users who need to search the CCMS for content related to their work;

— consumers of content outside the organization who use metadata to retrieve content best associated
with their information needs.

When associating metadata with content in the CCMS itself, rather than storing it in the objects
themselves, organizations should consider whether the metadata should be translated. Metadata that
describe a category of content or type of task may be translated to facilitate searches by readers of that
language. However, if a CCMS does not enable translation of user-specific metadata stored in the CCMS

16 © ISO/IEC 2023 - All rights reserved
© IEEE 2023 - All rights reserved


https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

without the creation of additional, language-specific metadata fields, a process should be designed to

export those fields for translation.

Metadata don't need to be applied uniformly to content within a CCMS. Rather, different metadata
elements or values may be associated with different object types within the CCMS, such as library,

publication, map, topic, illustration, template, or content unit. At the publication level, metadat
include information such as copyright dates, publisher information, volume, and part numbers.
metadata may include product name and version, brand, category, and keywords. Metadata asso

a may
Topic
ciated

with higher-level object types, such as a publication, should apply to the content within that object type.
It is important that an organization understand how metadata values are transferred among Jested

objects in the publishing system they have adopted. Organizations should know if metadata
specified at a higher level add to or overwrite values specified within nested objects.

A metadata schema may be flat or hierarchical. In a flat structure, metadata are simiply asso

Values

ciated

directly with the object type. In a hierarchical structure, different metadata may be\applied to diffferent

levels of the object. Certain metadata may apply to the base content, but other metadata nj
associated only with a specific version, language, or workflow stage of the object:

Metadata schema can be hierarchical, not only based on the hierarechy of the object, but ¢
hierarchy of the taxonomy. For example, Product A can have componénts X, Y, and Z, while pro
has components L, M, and N. Based on the metadata chosen for preduct, the choices of compone
be limited to those that apply.

EXAMPLE Version 1 of a topic includes information about a specific feature; if that feature is remoy
version 2, metadata about that feature is also removed. If metadata are retained in version 1 of the toy
version control system stores metadata associated with a specific version of a topic.

A metadata schema should define the approved values for each attribute. A list of possible valy
each attribute reduces the risk of writers specifying similar, but different, values for the att
making it difficult to employ a metadata-spegific search. Each item in a list should be distin
clearly defined so that writers know which values apply. If metadata values cannot be predefine
information model should include examplés of the form the values should take to be valid. A g
management system or a taxonomy management system may be used to validate metadata value

NOTE See ISO/IEC 11179-1.

Metadata are designated as required or optional. A minimal set of required metadata should ing
basic set of descriptive metadata as determined by the information model.

Organizations shall specify the metadata that is collected and maintained by the CCMS.

7.7.2 Administrative metadata
Administrative) metadata shall include the following:

a) nameYof each individual who has contributed content or interacted with content in the
inclirding writers, editors, reviewers, and approvers;

ay be

n the
Huct B
ht can

Fed for
ic, the

es for
ribute
't and
d, the
uality

D.

lude a

CCMS,

b) “dates and times associated with every action taken on the content in the CCMS, including thr: date

and time of every r‘]’\angn committed tothe CCMS for o anpnnnnf;

c¢) workflow status, such as draft, review, approved, released, etc.;

d) afield for optional comments from individuals contributing or interacting with content to explain

the reasons for the changes made to a component.

Organizations should be aware that some metadata are automatically collected and maintained by
the CCMS. Administrative metadata are typically maintained through the life of the components in
the CCMS. These metadata should be available if the content is moved to a new CCMS without loss of

information.
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7.7.3 Descriptive metadata

Writers and other people responsible for identifying the attributes and values associated with the
content shall be required to apply metadata to content objects. Such application of metadata can be
supported by automated metadata systems. Metadata attributes may include values to label the subject
areas of the content. Examples of metadata values added by writers to the content include:

— product attribute with values consisting of product names and versions;

— aydience attribute with values consisting of target audtences;, . |
— component attribute with values consisting of hardware components;

— platform attribute with values consisting of the platforms supported by the products;

— ofher attribute and value combinations needed to describe the content in both decuiments and
tqgpics.

In deyeloping a metadata model, organizations should aim to optimize subséquent searching in
publighed content by including metadata that facilitate searches. Metadata associated with documents
and tdpics may be exported with that content for delivery to users. The effectiveness of search systems
that use metadata to focus end-user search and retrieval is dependent on the'quality and consistency of
the metadata and its regular addition to content objects.

Descr|ptive metadata are likely to change as products are updated) user communities realign, and
standard terminology changes. The organization should review-it§ metadata schema periodically and
updatp.

NOTE ISO 25964-1 provides guidance for the developmentiofithesauri-controlled vocabularies.

7.7.4| Processing metadata

Writers and other people responsible for identifying the attributes and values associated with
publighing output may be required to apply ametadata to objects, which may include attributes with
valueg for:

— layout specifications or styles;
— c¢nditions for variables in content;

— ldcation and inclusion of éxternal data.
7.8 Workflow

7.8.1 WorkflowSpecification

The organization shall specify a workflow. The workflow specification defines each action that occurs
during the ife cycle from the initiation of a project through the release of content to the consumer,

sustaining the content in a reuse environment, and archiving the content for permanent storage. Once
speciﬂmd—dmmmmﬁmmﬂymmmmnkﬂcmmw ; I I i i :

The goal of the information-development life cycle is to help ensure that the quality of the content
developed is maintained and that work occurs in a timely manner, often expressed as conformance to
required deadlines. A workflow specification includes the process of setting up and using a workflow,
including the automation of that workflow in a CCMS.

7.8.2 Workflow approvals

The workflow system shall allow for repeating the writing/editing cycle. Multiple workflows may
be specified, allowing for the use of the most appropriate workflow for the type of publication. The
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organization shall establish a policy that content is not released to the users until required approvals

are completed.
Workflows may establish routing for the following activities:
— Project initiation

— Content development through various draft states

— Content code review

— Content technical review

— Content validation and verification

— Content approval

— Content translation

— Content publication

— Content sustainment

— Content archiving after initial and subsequent releases

If the workflow specification is automated, the workflew/system enables each action to be ini
with assigned deadlines if applicable, and automatic.notification of those responsible for each st
the process that input is required.

The workflow system enables project managers@nd other people participating in the workflow tdg
the status of each action, monitoring its progress and completion, including sending reminders
the actions have not been completed in a tifmely manner.

Projects may be initiated in the CCMS’by assigning the development of content, including top
complete documents, to the appropriate writers. Once assigned, the workflow system notifi
writers of their assignments and provides access to the CCMS in which those assignments W
completed. The assignments may specify the deadlines for one or more drafts of the assigned con

When writers have completed their assignments, they use the workflow system to automa

iated,
age of

track
when

ics or
ps the
rill be
tent.

Fically

forward the content td those responsible for editing or proofreading. The workflow system notifjes the

assigned editors or(pnoofreaders of their assignments and tracks their completion. After editoria
are complete, the'.content may be returned to the writers for resolution of changes.

The same pregess occurs for subsequent steps in the information-development life cycle, inc
reviews by, technical experts, work by test professionals to verify and validate the accuracy of cd
and approvals by those responsible.

If 4h€™ organization requires that a pool of editors, proofreaders, technical reviewers, teste
approvers be available, the workflow system can be designed to accommodate the specificatig

tasks

uding
ntent,

rs, or
n of a

pOO1 50 that one Member of the pool may accept the assignment, thereby removing the action {r
project work of the additional members of the pool.

7.8.3 Translation workflow

m the

If translation of the content is required by the process, the project manager or other responsible
party shall initiate the development of a translation package by the CCMS. A translation package can

be created following the appropriate method. The CCMS creates a translation package that is

made

available to the organization responsible for translation and accepts the returned package when the

translation is complete.
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7.8.4 Workflow completion

The workflow system supports the final steps in the workflow specification, including publication of
the content in one or multiple formats. A snapshot may also be taken of the content so that writers can
return to that version for future reference.

7.9 Schedule of activities, deliverables, and responsibilities

The o rganization shall r]pvp]np aschedule of activities to be conducted the deliverablesto be prndn(‘pd,

and the responsibilities of team members in the implementation plan.

7.10 [Training plan

The ofganization shall develop a plan for the training required for the participants in thepilot project
and through an organizational rollout of the content management environment. Training|shall include
the information model and writing guidelines as well as the systems used for writing;¢ublishing, and
managing content objects.

The ofganization should schedule the required training immediately preceding the time when it is used
in thelimplementation schedule. Training provided too early often needs to.bhe’repeated to ensure the
projedt implementation plan's success.

Many |methods of training can be used concurrently, including a buddy system, formal training, and
informal FAQ sessions. Each method meets a different need and together allows working effectively.

7.11 Style sheet development

The ofganization shall develop style sheets to supportthe formatting and publication of approved
conteft. In a structured writing environment, eachxdeliverable produced has a style standard that
specifies the page layout, font selection, and othertaspects of well-defined final deliverables. In an
XML gtructured writing environment, the final désign and layout of deliverables are established using
coded| style sheets, often using the XSL-FO standard for PDF publications and CSS for PDF and HTML
publidations. Individual writers are unable, to-affect the final styles of the documents; those styles are
determined by the organization’s standardstyle sheets.

7.12 Pilot project specification

Orgarfizations shall specify ore ot more pilot projects to validate and verify the development activities
beforg they are introducedte the larger organization. The selection of the pilot project should be based
on the following criteria:

— eyercises the infonmation model and the workflow;
— islimportantto the organization, but not critical;

— ensures,the usability of the CCMS;

— camrbe completed in a reasonable period of time;

— demonstrates the capabilities of the CCMS to improve productivity, decrease costs, and improve
quality;

— demonstrates that the business case has been met;

— providesanopportunity to train staff members who will lead subsequent projects in an organization-
wide rollout.

In addition, criteria shall be established to evaluate the pilot project. Criteria may include the ability to
implement the information model successfully and the ability to apply the selected tools successfully.
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7.13 Organizational rollout

After the pilot project is complete, the organization may extend the implementation plan to include the
next set of projects for a rollout through the organization. Staff members trained in the pilot project
may be selected as project leads for the additional projects to be included in the next stages of project
implementation, while staff continue to be trained and new tools introduced.

8 Content development

8.1 Content creation

8.1.1 General

Mechanisms for writing content in a component content management environment may includ¢ both
mechanisms to support word processing and desktop publishing, as well as’&ML-based strugtured
writing.

Policies for content development in a content management environment may permit structured or
unstructured content to be included. Structured writing prescribes the-Sequence and content required
for specific document and topic information types. Structured wktiting can be enforced by valjdated
XML schema or document type definitions (DTDs). Unstructured writing does not prescribe structure,
but unstructured content may be included in the CCMS. Many component content management
environments include both structured and unstructured céntent.

8.1.2 Structured writing

If structured writing is used, organizations shall require that components conform to strugtures
defined in the organization's information model. The organization shall define the purpose of each
information type and content unit and its required and optional subject areas.

An organization implementing structured writing shall require that writers label content elements
using semantic labelling and following the specification provided in an XML schema or a DTP and
manifested in the organization's information model.

In structured content, components are labelled so that they can be programmatically manipplated
to create a variety of outputs. The output is not restricted to the sequence in which the content was
created by the writer. Semantically labelled content elements may be addressed and restructufed to
correspond to the needs’of the organization or the users.

Structured writingis supported by XML editing tools. Writers conform to the requirements of the XML
schema or DTDthrough the validation routines of the XML editor. Templates designed to guide Writers
to produceswell-formed and valid XML that also conforms to the requirements of the organization’s
information'model may also be used to support XML-based writing.

8.1.3~" Unstructured writing

[Funstructured writing ig used organizations shall define the cantent types of unstructured content

that may be written and managed by the CCMS. The organization can also define informal structures
for certain content types. However, unstructured writing decreases the advantages provided by the
CCMS in a well-formed writing process.

By definition, unstructured writing is not controlled by an underlying well-defined formal architecture.
Rather, the contentis organized according to the decisions of individual writers. Writers of unstructured
content can indeed follow guidelines, but the resulting topics are considered unstructured because the
individual content elements cannot be individually addressed because they are not labelled.

Word processing and desktop publishing systems typically produce unstructured content that has low
semantic value, low consistency, and low automation potential. Content structured in such systems is

© ISO/IEC 2023 - All rights reserved 21
© IEEE 2023 - All rights reserved


https://standardsiso.com/api/?name=cf87a5648a881ab249c8340513cbb60d

ISO/IEC/IEEE 26531:2023(E)

imitated through formatting controls, enabling writers to produce consistent informal structures if
they follow the rules for formatting. Content defined by heading levels, lists, and paragraphs can be
programmatically addressed and manipulated in limited fashion to produce a variety of outputs.

8.1.4 Content granularity

The organization should define the optimal length of topics, depending upon the needs of its audience
and the requirements of its content reuse strategy. Optimal lengths may be associated with specific
contept-types:

Writer's often ask what constitutes an appropriate length for an individual topic. The general rule isthat
a topi¢ answers a single question. A concept defines what something is. A task explains how to corhplete
a pro¢edure and reach a goal. A reference topic provides facts that the user needs to sugcessfully
complete a task or make a decision. A troubleshooting topic assists the user in identifying-problems
and fihding appropriate solutions. Additional information types may be used to answer a)specific user
question or assist a user in reaching a goal.

A user can require a complete set of information to answer a single question, which/can be found in a
primalry topic and its subsections. On the other hand, a user can require a topic to be brief, able to be
comprehended in a few minutes. A more complex piece of information may'be contained in multiple
topics The length of a topic requires a balance between these two constraints: quick reference and
thoroyighness.

The l¢gngth of a topic can also be influenced by the experience and séphistication of the user. A more
experjenced and sophisticated user can be more interested in-and tolerant of the details of a more
comprx topic than a less experienced beginning user.

Provigling users with links among topics is a mechanism tejinicrease the coverage of a topic while at the
same fime keeping individual topics at a minimal lengthl’However, linking mechanisms, such as cross
refergnces, should be minimized to avoid sending the*user in multiple directions to answer a single
question or solve a single problem.

Topic [size is also a factor of the reuse envirenment implemented by the organization. A brief topic
is more amenable to reuse than a lengthy and complex topic. Small topics may be joined together to
providle a longer discussion of a subject(for a particular user community. Small topics may remain
separate to accommodate those neediig only a subset of the information.

Topic pize may be governed by themeed to assign unique metadata classes for precise retrieval of topics.
Howeyer, topic size is governed\by the concept that a topic answers one reader question, such as “what
is..?”l“howdo...?”, etc.

8.2 [Content conversion

8.2.1| General

Inforrhation development addresses the conversion of legacy content according to the rules established
in the|infébrmation model.

Organizations shall provide policies and procedures for converting unstructured content to structured
components if the content management system is to be restricted to structured content. Pre-defined
templates should be created and made accessible to writers when they convert unstructured content or
when they develop new content.

Most organizations that inaugurate a content management project have unstructured content that does
not conform to a standard XML schema or document type definition (DTD). In addition, much content is
poorly organized, in that it is written inconsistently and does not conform to standards, even those that
have been defined by the organization.
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Organizations that prepare to implement a structured content development process shall perform a

content inventory to identify the following:
a) unstructured content to be converted in conformance with a structured information model;
b) content to be maintained without conversion, such as content nearing end-of-life;

c) contentto be rewritten to conform to a structured information model.

to an XML-based information model. So that the conversion process is successful, an organizatio|
decide to better organize existing content in the unstructured writing environment before(conv,
or may decide to repair structural problems following conversion. Automated conversjon,work
when existing content is well organized and follows writing guidelines.

If necessary, existing content should be rewritten to conform to the informigtion model
conversion. After content is converted to a structured writing environmenty writers find it
difficult to restructure the new components than if they revised content iy their familiar w
environment. However, unstructured writing environments provide no‘\mechanisms to enforg
validate structure. Therefore, rewriting content that should be strictly stiuctured in an unstrug
writing environment can be less successful than desired.

Some existing content in its legacy unstructured form, especially content that is near its end-
should not be converted to a structured form at all. Content that is unlikely to be updated or havj
minor changes may best remain in its existing form.

8.2.2 Microcontent

Microcontent is typically a single content unit, e.g, a'paragraph, a hazard statement. The granula
reusable content is critical, or it becomes unmanageable and sometime untranslatable because
context. Reusable content should not be less_ than a single sentence. Writers need to keep reuse in
using limited cross references, but also leaving out unnecessary details, using more general word
product” instead of the actual product’s nmame), and using examples that apply regardless of the ¢
in which the content is used.

9 Management and control

9.1 Managing quality

Quality shall be monitored through the information development life cycle as defined by the wor
specification.

NOTE ISO/YEC/IEEE 26513 provides a detailed specification of review and assessment activities.

The orgahnization shall establish guidelines and minimal requirements for quality review duri
follewing process activities:
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— Content development

— Content editing and proofreading
— Content code review

— Technical review
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— Publication review

In each activity of the process, the organization should define standards of quality, such as the following:

a) Processrequirements

1y
2)

Quality requirements are defined for each activity in the content management workflow.

Steps in the process are done according to the content management workflow.

b) In

d) Ti
1)

27

Steps in the process are completed according to the quality requirements defined for that
process.

formation model, writing guidelines, style guide, and terminology consistency
Components conform to the structural and XML coding requirements of the infornfation model.

Components conform to the writing guidelines for the correct application 6f organizational
standards.

Components conform to the appropriate style guides required by the erganization.

Components conform to the requirements for the consistent use ¢f terminology as established
by the organization.

bchnical review, validation, and verification

Components are reviewed by designated subject-mattér experts (SME) to confirm the accuracy
of the content and its conformance to system or product specifications.

Components are validated and verified as technically accurate by a process in which procedural
information is tested with the system or product that is delivered to the consumer.

Components that contain sample code or‘other verifiable content are validated and verified as
technically accurate.

anslation review, validation, and verification

Components that are translated into target languages from the original source language are
reviewed and verified by_qualified in-country SME.

Terminology used in(the’source language is translated into the target languages based on the
content of a verifiedyorganizational terminology database.

A terminology.-database consisting of pairs of source and target language terminology is
verified by in3¢ountry SME.

Iblication-review

All-components are validated for adherence to the organizational requirements for final
publication review before being released to the consumers.

2) The correct conditions and variables are assigned in the final publication.

9.2

Review of content

A CCMS can be used to automate aspects of the quality management process.

Adherence to the consistency requirements of an information model, authoring guidelines, a style

guide,

and terminology standards can be automated using a combination of Schematron rules, quality

management systems, and assisted writing tools linked to the authoring environment, including XML

editin

24

g. Such systems should be configured to assist writers in creating content that conforms to their
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organizational standards and maintains content quality. The CCMS shall provide for integrations with
such tools through its API or through direct integration with specific vendors.

As with any file changes, all suggestions made in a review tool shall be stored and maintained in the
CCMS, including the changes themselves, the person who made them, the date made, and the resolution.
Reports shall be available to show a document history and audit report with this information to meet
the applicable requirements (these may include requirements from regulatory bodies).

The review process shall be managed through the CCMS workflow tool, which can be automated to

notify individuals that content is ready for review or when a review 1s completed.

Other automation in the CCMS may be limited to the notification of parties associated with a¢tionsin the
workflow specification. However, review activities may be supported by review systems that fadilitate
reviews by SME within the CCMS. Such reviews may facilitate simultaneous reviews by’several experts,
thereby reducing the review time and complexity. Simultaneous reviews permit egperts to viey each
other's comments as they are made.

Review automation should facilitate storing review comments and their réselution within the|CCMS
and automatically create reports of the review actions and resolutions.

9.3 Approval of content

A CCMS can facilitate formal approvals of documents or topics through the use of electronic signdtures.
A CCMS can store electronic signatures of each designated approver within the workflow specifi¢ation.
The electronic signatures are permanently associated withithe final approved version of the dociment
or topic within the CCMS.

The workflow specification may include the notification of an organization's official approver or p pool
of approvers for a document or topic. If a pool of approvers is available, the first available indiyidual
may accept the approval assignment, thereby blocking others in the pool from duplicating the approval
process. If multiple approvals are required;‘each individual in the pool of approvers shall be n¢tified
that the document or topic is ready for approval. In this case, the approval process is not completg¢ until
required approvers have completed their reviews and designated their approval.

9.4 Search and retrieval

Organizations shall definethow content writers search for components in the CCMS, including full-
text search, metadata search, XML element search, and combinations of these methods. Organizptions
shall provide guidancé for writers and other people searching for content that explains what gearch
mechanisms are available and how to use them.

Organizations shall also develop policies and practices to assist writers to search the CCMS for ejyisting
topics that they may use in new publications as they plan new information-development projects.
Maintaining.an inventory of topics that address particular subject-matter areas as part of the pldnning
process_can reduce the practice of searching for topics at random. Writers are more likely tp plan
effectively from well-structured topic inventories rather than through random searches.

9.5 Localization and translation

9.5.1 Translation management

Organizations shall indicate which components are to be reused so that the components are updated
once and translated once.

CCMSs support the efficient synchronization and management of source and target language XML
components. Changes in source XML language components result in status changes that reflect
the need for translation updates of target language components. The synchronization of source and
target components occurs through the link-management function of the CCMS. In component content
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management, every component is also linked to maintain synchronization between source and target
languages.

Managing localization practices in a CCMS enables organizations to:
— write and translate content once using content reuse mechanisms;

— use graphic formats that allow text to be stored independently of illustration content; in the case of
a vector graphic, an example format is SVG;

NOTE The SVG specification is an open standard developed by the World Wide Web Consortium (W3C)
https:{/www.w3.org/TR/SVG2/.

— using CCMS functions, isolate components that have changed from those with no changes and
include only the changed components in translation jobs.

XML-based reuse mechanisms allow organizations to establish policies that require writers to isolate
and nfaintain collections of reusable components that are referenced by XML topics iix both source and
targef languages.

9.5.2 | Content management for translation

Orgarfizations that deliver translated content shall establish workflow pélicies and practices to prepare
conte]\t for translation that can include:
|

a) allowing localization specialists or those responsible for the-ttanslation process to be assigned to
tHe content-development workflow so that they are notifi€d When content is ready for translation;

b) allowing localization specialists to prepare translatioipackages using the functions of the CCMS;
c) sdnding the translation packages to the appropriatelocalization system providers;

d) rdgceiving the translation packages back fremthe localization system providers and import the
trfanslated components to the CCMS;

e) including review and validation of translated content in the content-development workflow, if
rgquired.

9.5.3| Publication of translated.content

Organlizations that deliver translated content shall establish policies and practices to publish content in
targeflanguages. An organization may:

— irjvoke the publishing pipeline in the CCMS to produce appropriate output in selected target
languages;

— eXport the translated content from the CCMS to be published locally at the desktop or through a
s¢paratépublishing system.

9.5.4 | "Publication of multilingual content

Organizations may choose to deliver a single publication in multiple languages. However, organizations
shall confirm that the structure of multilingual content not become burdensome on the user. Separate
sections for each language and accompanying illustrations avoids having users navigate among multiple
areas of the text to acquire the information needed.

9.5.5 Translation of vector graphics

If vector graphics are stored in the CCMS, they may be converted to SVG, an XML format, from which text
may be automatically extracted for translation. Translated text is then added back into the illustration
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files, producing final illustrations that may be incorporated into translated documents. Text is extracted
only if the source illustration is in a format that supports layers and the text is in a separate layer.

9.6 Content deletion

The organization shall establish policies and practices for deleting components from the CCMS.
Component deletion shall be reserved for authorized administrative individuals to avoid deleting
components inappropriately.

CCMSs incorporate a function that automatically checks where a component is used in the CCMS,|Given
the nature of XML-based component writing for reuse, in which components are used in-imer¢ than
one publication or delivery environment, an administrator shall review the "Where used?” resilts so
that deleting a specific component does not indiscriminately delete a component thatis‘being ujsed in
multiple publications. If a component is used in multiple publications, the owners of those publicptions
shall be consulted before the component is deleted. A deletion activity shall requéest'confirmatign that
the translated versions of the component no longer need to be stored in the CCMS,

In general, given the low cost of storage, components need never be deletéd from a CCMS. However,
at times careful cleanup of the CCMS can be needed. That cleanup, function should be conducted
with a complete understanding of how components are stored and hew links are maintained gmong
components. CCMSs should not allow a component to be deleted if it is referenced by other compg¢nents
in the CCMS or if it is used in more than one publication or one.vérsion of a publication. Such systems
may be configured so that writers are not able to delete comhponents but may flag components for
deletion after careful research by the CCMS administrator.

Because CCMSs maintain version control, they store multiple historical versions of every comppnent.
Deleting the most recent component can delete the.version record and the previous versions ¢f that
component or delete a branch without impacting the base content. It is likely that earlier versipns of
the component are used in earlier versions of published output from the CCMS. Therefore, it is 4lways
unwise to delete topics and the previous versioiis until the components have been archived.

CCMSs link source and target versions ef'a component. If the source component is deleted, the|CCMS
also deletes the translations of that component.

Despite the concerns discussed:Wwith component deletion, a CCMS may become overwhelmed with
components that are no longeriused. An option is to place these components in an archive area|of the
CCMS or to formally archive.them to another system.

9.7 Content and component archiving
The organization shall define policies and practices for archiving digital content.

CCMSs manage)archiving of electronic components depending on the requirements of the organiZation.
Some organizations require that components be archived outside the CCMS, typically in another|CCMS
designed)specifically for archiving purposes. Some organizations require that an archived cpy of
a releéased document or set of components be managed within the CCMS so that a copy of redord is
mdintained.
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the CCMS.

If component archiving is necessary, organizations shall maintain policies that explain why and when
components should be archived. In a CCMS, the components associated with a release, including
illustrations, multiple media, and referenced components in the source and the target languages shall
be maintained through archiving, so that the release can be recreated in the future. CCMSs should not
allow a component to be archived if it is referenced by other components in the CCMS or if it is used in
more than one publication or one version of a publication.
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If com

ponents are to be archived to a CMS developed solely for archiving, organizations should consider

its accessibility, format, regulatory policies, and other issues in determining their policies. See digital
archiving policy in [SO 14721.

Archive policies may include:

— requirements that specify when components are to be archived, such as component age, component
size, components about products or systems no longer supported, components about product or
system versions no longer supported, components about products or systems no longer owned by
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Release management

ganization shall define the process for publishing source content using the publishing capabilities
CCMS.

izations that support multiple and simultaneous product versions shall establish policies and
ces to manage multiple versions of components innthe CCMS.

organizations support multiple product release versions simultaneously. Writers simultaneously
e and edit content that is used across multiple versions of the product or system information for
and may merge those versions at a future time.

hing and merging are widely used otitside the software industry. Branching and merging can also
d to manage variants as well.

pport multiple versions of a-product in the information for users, components are branched to
ht for ongoing changes and then optionally merged back into a main topic when the next product
e occurs. When this_precess is handled manually, often by maintaining multiple versions of a

compgnent, merging is error-prone, tedious, and time-consuming, as the writers examine multiple

copies
manu
confli

10.2
Organ

of the component.-and discover that some variants are incorporated and others are not. This
h] process may be automated to the extent that changes among branched components do not
ct. If changeS«conflict, manual intervention is necessary.

Version*management

iZations shall maintain policies and practices to avoid conflicts among writers of concurrent

versio

S of coOmponents. 1 ese poticies and practices shatl address the following aspects:

a) under what circumstances to create and manage branches (multiple versions of the same base
components);

b) who is responsible for creating branches of components;

c) atwhatlevel branches are to be allowed;

d) how to create and label the component branches in the CCMS.
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The organization shall establish a policy and process for merging branches in accordance with the
functionality of the CCMS. Once the branches are created, organizations shall establish practices for
writers to follow in updating and editing branched components. Each branch is a unique instance of
the components that may be independently edited. Writers working on the set of branched components
work collaboratively, ensuring that decisions on potentially shared components are made consistently.

At some point, the organization may decide to merge branches into a new single version of the
component. The organization may also establish a policy that some or every branch of components be
maintained or discontinued.

Branched components may be merged automatically, which means that the CCMS functions t6)cempare
the branched components and institute automatically the non-conflicting changes. A nan*conflicting
change is typically unique, without multiple changes to the specific text.

When conflicts in branched components or other areas are discovered, the organization should have
procedures and a designated authority, such as the content owner, a change centrol board,|or by
informal collaboration to decide which changes should be implemented and which should be regolved
through collaboration.

10.3 Publication of content

The organization shall define the output formats (i.e. PDF, HTML; User assistance) required by their
users and establish a set of publishing pipelines to enable wtiters to select and implement a syiite of
publication types. These may include:

a) functionality of the CCMS;

b) word processing and desktop publishing appli¢ations;
c) external processing systems;

d) mixture of these methods.

For documents, the publishing of output is handled within the application that was used to credte the
source documents. Word processing-and desktop publishing files may be printed directly or trangposed
to PDF using the application funetions themselves. For XML files, the publishing of output may 1jlso be
handled within the application-er may be handled through an external processing system or thfrough
the CCMS.

Documents that originate in standalone applications for word processing or desktop publishing are
processed for publication at the desktop. Some organizations choose to publish XML content fat the
desktop as well, which can introduce inefficiencies and the inability to scale to large volumes of cdntent.
Desktop publishing can also introduce performance problems because of file size. File managememnt may
also become,complex because of requirements for local versions of publishing software and temjplates
and style sheets.

To aveid“duplication of effort and technology, the organization may establish a centralized publfishing
responsibility. The centralized publishing authority may elect to publish through an external procgssing
System or through the publishing functionality of the CCMS.

Organizations that develop XML topic-based content may publish individually on the desktop using the
XML editor applications, may publish through external dedicated processing systems, or may publish
through functionality integrated into the CCMS. External dedicated processing systems provide
performance advantages because they are typically housed in independent server environments that
exceed desktop publishing capacities. CCMSs provide the same capacity without removing the source
material from the CCMS. They also manage maintenance of the output files in the CCMS as an archive
of the published version. The source files that remain in the CCMS allow the published version to be
generated on demand. Because the publishing software, templates, and style sheets are stored in the
CCMS, the organization can maintain the publishing standards for every publication.
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CCMSs support the publication of content for distribution outside the working content, typically to an
external website, to print, to embedded user assistance, or to multiple mobile devices. Dynamic links
may be established between the CCMS and the websites or other delivery mechanisms or systems
so that content may be automatically updated or may allow the users to select content for a custom
deliverable that is then generated automatically from the most recent approved versions stored in the
CCMS.

11 Component content management system requirements

11.1 |General

To mdnage content efficiently, provide distributed and controlled access, and maintain a single source
of authoritative content, content components developed by an organization shall be stored‘ina CCMS.
XML- |structured content shall be managed in a database that stores and is capable ‘9f-addressing
individual components for identification and retrieval. The input, storage, removal, dad output of the
compgnents in a CCMS shall be controlled through automated functions.

Using|a CCMS allows each item of stored content to be independently maintained so that it may be
accesged and used by individuals with the proper permissions. Each component may be added to the
CCMS|after writing or may originate in the CCMS.

Databpse support for a CCMS may be of several types:

— Relational database

— XML database

— Mixed database types that include both relational and XML structures
— Opject-oriented databases.

The type of database selected depends on the needs of the organization.

Given|the requirement that components be available for reuse and linking, a CCMS should manage
components created using an XML striicture, supported by a document type definition (DTD) or a
schenja. These systems are generally ‘teferred to as CCMSs because they can address and manage the
individual components that are used-to build larger content objects. A content object may consist of
paragfaphs, lists, and tables as well'as more detailed semantically named structures such as <steps> or
<notep>, in conformance with(the'associated DTD or schema. A CCMS that can deconstruct large content
objectls into their components-allows these components to be addressed and managed individually.

11.2 Component eoftent management system framework

11.2.1 General\Storage requirements

Regardlessiof the underlying database used, the CCMS shall store content as components in the CCMS.
Comppurents shall

a) have an associated name (human-readable label) by which a component can be referenced;

b) have a unique ID that shall be used to reference the component irrespective of its name or location
in the CCMS;

c) have an assigned content type;
d) support setting and retrieving associated metadata.

When storing components, the CCMS shall provide the ability to retrieve components such that their
content or linking relationships are not unexpectedly modified. These unexpected modifications
include adding vendor-specific information that can affect the ability of other systems to validate,
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transform, or integrate the content. For XML systems, adding processing instructions is not considered

an unexpected modification.

11.2.2 Content types

The CCMS shall provide for the concept of a content type. A content type is a re-usable defi
of settings for storage, metadata, workflow, and behaviour. Content types enable settings

nition
to be

administered to components in a centralized and re-usable manner. A component shall only be

SO CTTrtE ey Tt o O Tt 5 T CoTITe T

Content types may support inheriting settings from other content types. The CCMS shall ass
components with their given content type. Common reliable associations are provisioned from z
component property (file extension, mime-type, or DTD).

11.2.3 Metadata structures

The CCMS shall support storing and retrieving metadata associated witlr €omponents as me
fields. The CCMS shall support arbitrary textual content for metadata valu€s. However, these

may be further controlled by applying constraints or typing to fields.'A’metadata structure, t
or control mechanism that is not defined by the CCMS shall be administered through its asso
content type.

Metadata fields should be associated via a key-value pair.

The CCMS shall accept at least two basic forms of metadatas’administrative and descriptive.

11.2.4 Administrative metadata

Administrative metadata is meta information which is provided to aid in managing component
CCMS should provide the following administrative metadata values:

— Created date and time

— Last modified date and time

— Content type

CCMSs may provide additienal administrative metadata, including:
— Owner user and gtoup

— Permissions

— Componéntlife cycle state

— Validation status

—, ‘Rights management metadata

ociate
basic

adata
ralues
yping,
ciated

s. The

This metadata should be available if the content is moved to a new CCMS without loss of informat

ion.

11.2.5 Descriptive metadata

Descriptive metadata is meta information to aid in search, discovery, classification, and identification.

Common descriptive metadata includes the following:
— Keywords
— Tags or labels

— Classification
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— Other taxonomic values

The CCMS should support typed metadata values. Typing metadata values allows each metadata field to
be assigned a specific information type. Using information typing of metadata values means that input
is validated or provided from a controlled classification mechanism.

Taxonomic metadata definitions should support storing and retrieving hierarchical values.

11.2.6_Classification

The system should provide a mechanism for classifying objects using taxonomies and schemas such as
RDF/4KOS/FOAF. This system should include operations like adding, removing, and editing taxenomy
terms|(such as label and id).

The system should also provide a way to integrate external taxonomies and classification mechanisms.
External taxonomies should be able to be surfaced in the user interface to allow writers to apply
metadata to components using an external taxonomy or classification scheme. The systém should also
provide the ability for an external system to apply automatic classification to objects; or writer-assisted
classification where the classification system can suggest high value metadata that writers can then
apply to components as needed.

11.2.7 Additional metadata requirements
The CLMS shall allow the metadata schema to be updated programmatically.
If somle values cannot be directly modified by the user, the CCM$'should treat them as "read only."

The CCMS may also support the ability to assign metadata to components based on the associated
content type definition.

11.2.8 Organizational structures

The CCMS shall provide at least one primary-mechanism to organize content into logical structures.
The lqgical structure may be accomplished through folders, metadata, publication structure, or other
means.

11.3 Component content management system management

11.3.1 Component creationand modification

The CLMS shall providebasic functions for managing content in the CCMS:
— Create

— Regad

— Update

crect

— Copy

"Create" allows a new component to be created in the CCMS based on a defined content type. The
component shall be created based on a human-readable name and the CCMS shall generate necessary
administrative metadata. The CCMS shall also check that the component is valid with respect to the
content-type definition. This may be accomplished via querying the user for needed information or
automatically populating content and metadata based on predefined templates.
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"Read" allows the content and metadata for a component to be retrieved for viewing by the user.

"Update" allows an existing components content or metadata to be updated. The CCMS shall validate
the updated content and notify the user if problems are present. If validation fails, the CCMS can choose
to deny the update. In this situation, the CCMS shall roll back changes that may have occurred during
the update process.

"Delete" allows a component to be removed from the CCMS. Links to that component should result in
a component-not-found exception. However, the CCMS shall retain that object’s metadata and version

information so that it can be restored to its previous state at a future time.

"Rename"” allows a component's name to be changed. When a rename occurs, the CCMS,shall ypdate
links to that component from other components as part of the process.

"Move" allows a component's apparent location in the primary organizational struettive to be changed.
When a move occurs, the CCMS shall update links to that component from other coniponents as well as
links from that component to other components, to reflect its new location in the €CMS.

"Copy" allows an object to be duplicated in the same location or to a newMocation and given p new
object name.

When applying these functions, the CCMS shall update links to that'¢component from other compdgnents
as well as links from that component to other components during-the process.

11.3.2 Import/export

Acquisition is the process of importing existing content into the CCMS. The CCMS shall provide |a way
to import content into the CCMS. The CCMS shall provide the ability to import components from and
export components or content to a local file system or a cloud environment. During the import prjocess,
components that do not exist in the CCMS shalllbe handled by the "Create" function. Components that
already exist shall be handled by the "Update" function. If an issue occurs during the import prfocess,
changes made during the process should bé’rolled back.

The CCMS should also preserve the organizational structure of imported components.

11.3.3 Bulk export

To support bulk export, thesCCMS shall provide a mechanism to download a set of files as a [single
package. When the user{selects a folder or a set of files to export, the CCMS shall package and deliver
those files to the user in/a format that can be unpacked and used on a local file system. The CCM} shall
support bulk export.

11.3.4 Dependéncy export
The CCMS¢hall allow dependency export.

Thet€EMS shall provide a mechanism for a user to download a packaged set of files and its dependpncies
based on internal linking structures.

The CCMS shall not export non-local dependencies or dependencies that are marked as "external” in the
linking structures. Links to websites, reference materials, or other content that does not exist locally
shall not be exported.

The dependencies of an object are the other objects on which the object depends through linking.
Dependencies include objects linked to by the object as well as the dependencies of those objects.

EXAMPLE Object A can link to object B and object B can link to C, resulting in A->B->C. The dependencies of
object Aare B and C.
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11.3.5 Archiving

The CCMS shall create an archive or snapshot of a set of content and its subsequent dependencies at
a specific time. An archive shall include source content, translated content, and published versions.
Content or metadata in an archive shall not be modified. If users need to modify content, they shall do
so by exporting or branching content from the archive.

Components in an archive, including content and metadata, shall be retrievable in the exact state in
which they existed at the point of archiving.

11.4 (Content object check-out and check in

11.4.1 General

The CLMS shall check components in and out of the CCMS. When a component is checked out, it shall
be locked. For locked components, the CCMS shall indicate that the component is curpéntly checked out
by a specific user. The CCMS shall prevent other users from checking out a compornent that has been
checkgd out by another user. If another user attempts to check out a locked componént, the CCMS shall
deny thhis operation and indicate the user who currently holds the lock.

Read access to locked content is allowed. Readers can review a complete list of checked out components
and identify which user has locked a specific item.

When|components are checked back in, the CCMS shall remove locks put on these components.
The CLMS shall allow single component check-out/check-in, asiwell as bulk check-out/check-in.

The CLMS shall allow administrators to unlock componerits-regardless of which user originally locked
them.

11.4.2 Bulk check-out/check-in

The CCMS shall select and check out or checkjin an arbitrary set of components from the CCMS. The
CCMS|shall also support dependency-based check-out/check-in. When dependency-based check-out/
checkdin is invoked, the CCMS shall check<eut/check-in the selected components, as well as components
that afe direct or indirect dependencies’of those components.

The CLMS shall not allow a user-to*perform a dependency-based check-out/check-in if a component in
the sef of dependencies is checked out by a different user.

11.4.3 Check-out and check-in after restart
In thelevent of a CCMS)restart, the CCMS shall provide the following capabilities:
a) Retain locking information for components.

b) Oh chetkin, trigger an incremental version of the components either automatically or manually.

c) Connect writing tools directly to the CCMS, without the user needing to checkout and download
components manually and set components' check-out/check-in state.

d) Prevent users from moving, renaming, or performing other operations that can affect links
contained in components that are currently checked out by other users.

EXAMPLE If document A links to document B and document A is checked out, document B cannot be renamed
or moved until document A is checked back in.

11.5 Link management

The CCMS shall manage links between components.
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The link management system shall provide the following reporting capabilities:

For each link, the system shall report to the user the type of link: relative, absolute, or external. For
relative and absolute links, the system shall report if the link is broken. A link is considered broken if
the CCMS cannot resolve the component being linked to.

For each component, the system shall list links contained in that component and the destination
component of each link.

Foreacir comporent the systent siatt st every Hnk that Teferemnces tiat tomporent T s famnction is
often called "where-used".

For each component, the system shall list the components that are dependencies of that componeht.

The link management system shall automatically correct links referencing cormponents when a
component or set of components is renamed.

11.6 Search

11.6.1 General

The CCMS shall allow components to be found by querying the ECMS. When the CCMS is querigd, the
CCMS shall take the access control settings of the CCMS into consideration, filtering component$ from
the result list to which the querying user is not permitted to dccess.

In addition, the CCMS shall allow queries of the entire GEMS, as well as confining the query to a specific
set of components. The CCMS shall allow confining a search query to the

a) setofselected components and confined only:tothose components;

EXAMPLE1 A search can be confined to a\specific folder or a selection of files. A user can select files and
folders manually, or it can be selected via gther methods like taxonomy.

b) single component and only to that€omponent;
EXAMPLE 2 Auser wants to séarch inside a single component if that component is very large.

c) single component as well as that component's dependencies and only the component and its
dependencies.

EXAMPLE 3  Someonéewants to search a map and all the files in a map, or all the files that a file links to.

During a search, matched results shall be scored based on their relevance to the search query. Higher
scored results Shall appear higher in the list of returned search matches.

The CCMS.can also combine two or more querying methods to further refine the matching results.

The CCMS should save searches so that the user can invoke the same query without having to epter it
agaimrmanually.

11.6.2 Fulltextsearch

11.6.2.1 General
In a full text search query, the CCMS shall return matches based on text content in components.

The CCMS shall allow for entering more than one search term. The CCMS may consider phrases to be
indivisible, as a single unit, if the user designates that the whole phrase should be used as an exact
match.
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The CCMS can also support advanced matching capabilities. Advanced full text matching can include:
— Near search: Matches are scored higher the closer together the terms appear in the component.

— Wildcard search: The user can specify a wildcard value in a search term that will match a set of
characters that results in a match for that term.

EXAMPLE1 “digg*” matches “digged”, “digging”, “diggings”, “digger”, and “diggers”.

— 'Regex'regular expression (Regex) search: The search guervis aregular expression
[=] [=] Ir \Y [=] J T v (=] r

— Phrase search: Treats the group of full text search terms as an ordered set that is to be matched to
cgntent in the source components in the same order as supplied in the query.

— Bpolean search: For each term, the user can specify whether terms are a connected set with Boolean
logic. This logic states if terms shall appear, can appear, or are not permitted to appeaf:

EXAMPLE 2  This query states: Return documents that match terms “dog” and “cat” or matCh “horse” but do
not coptain “donkey”.

(“dog” AND “cat”) OR (“horse” AND NOT “donkey”).

The CLMS should report on which terms matched a given component and show a highlighted excerpt of
the content where the match was found.

Full-t¢xt search shall include auto completion of search queries and spelling corrections or suggestions.

The CLMS should save searches so that the user can invoke the'same query without having to enter it
again manually.

11.6.2.2 Full text search in XML repositories
For C{MSs supporting XML content, the CCMS shall:

a) n¢t consider XML tag names, namespace declarations, comments, processing instructions, or
afitribute names as part of the full text content being searched;

b) tdkenize component content on whitespace based on XML whitespace processing rules;

c) tdkenize component content.based on the XML structure; thus, the CCMS shall recognize that the
tdgs between texts imply abrneak in the text token.

EXAMPLE In the following markup, the CCMS recognizes that “Item one” and “Item two” are independent
clausep, even though they arejfiot separated by whitespace or punctuation.

<yil><li>Item one</{i=<li>Item two</li></ul>

11.6.2.3 Fulltext search configuration

The CCMS should support search configuration for full text search on structured content. In a CCMS
with XML content, the structure should be used to improve searching capabilities, such as:

— Boosting matches: The CCMS should boost the score of matches found in particular parts of a
component.

EXAMPLE1 The CCMS is configured so that matches in the "title" of the component are scored higher (given a
higher ranking in search results) than those found in other parts of the document.

— Ignoring matches: The CCMS should ignore matches found in designated parts of a component.

EXAMPLE 2  The CCMS can be configured to ignore matches found in alt text for images or information in files
used for processing.
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— Rules for mixed content: Mixed content occurs in structured documents when markup splits words
or phrases that would otherwise be considered contiguous. The CCMS should configure which

elements split content that should be considered contiguous.

EXAMPLE 3  In the following structured content, the word “unclear” is split but is intended to be considered a

single entity: <p>This is <b>un</b>clear</p>.

11.6.3 Metadata search

In support of metadata search, the CCMS shall match queries against component metadata. For
based CCMSs, this matching can include metadata inside components.

Faceted search, often called faceted search navigation or faceted browsing, allows thenisér to s
components through classification collections. Each collection represents a predefinedfacet on
the user can search.

When searching, the CCMS shall present the user with a list of facets. Each facet'shall be presente
an indicator informing the user how many search hits belong to that particularfacet with respect
original search query. The user can select one or more facets, and the CEMS shall return results
on the intersection of the results from each facet.

11.6.4 Structured search

Structured search allows query targets to specific parts of the XML component structure usi
XPath specification. Structured search is often combined-with other forms of search to return

specific results over large content sets. The CCMS shallprovide a user interface to allow the subm
of a structured-search query.

However, the CCMS should prevent the submissioft;of malformed queries for malicious purposes.
EXAMPLE A user wants to search only components that contain a source code example inside proced
//code[ancestor::task]

Or, a user wants to find each frequentlyjasked question that also contains an image and an example:

//faq[image and example]
11.6.5 Advanced search capabilities

11.6.5.1 Stemming

Stemming is the-process of reducing search terms to their stem form. For instance, cats can be re
to “cat”. An,aggressive stemming system can reduce “argued, argues, and arguing” to “argu”.

11.6.5.2 /Taxonomy support in search

Taxonomy support in search allows a taxonomic set of terms to influence how search is perfo
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The most common improvements to search are query expansion, search refinement, related ;

earch

suggestions, and highlighting of related terms.

With query expansion, the CCMS shall analyse the search query and augment it based on the taxonomy

to search on broader, narrower, or equivalent terms based on the situation.
EXAMPLE1  Given the following taxonomy:

"Medical professionals”

"Nurse"

"Nurse practitioner"
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"Doctor”
"Oncologist"
"Pediatrician”
"Cardiologist"

The user can search for “doctor” and the CCMS expands the search query to also include “Oncologist”,
“Pediatrician”, and “Cardiologist”.

With g$earch refinement, the CCMS shall analyse the taxonomy and indicate to the user that there are
narrower terms that produce a more refined search.

EXAMPLE 2 If a search for “doctor” returns a large number of results, the CCMS suggests to theywriter to

» o«

searchl on a narrower term such as “Oncologist”, “Pediatrician”, or “Cardiologist” from the taxonomy.

Like sparch refinement, the CCMS shall analyse the query and suggest other related searches based on
the takonomy.

11.6.3.3 Fuzzy matching

With fuzzy matching, the CCMS shall recognize terms that are not exact nfatches but similar enough to
be considered relevant. Fuzzy matching is especially important when users spell terms incorrectly or
use shortened versions of words. The degree of similarity of terms is often measured by the Levenshtein
distarfce.

11.7 Versioning

11.7.1 General

The (CMS shall track version information for components in the CCMS. The CCMS shall maintain
a verdion history for each component that tracks changes made to the content or metadata of that
compénent.

The (CMS shall also maintain a local. version number for components that can be used to return
information about the committed change. The CCMS shall retain the following information for each
commlitted version:

Uper who committed the change to the component

Time at which the change was committed

The CLMS shall have th@ability to:

a)
b)

<)

d)

rgturn the content of a component at a version in the component's history;
rgturn the:content for a set of components at a specific time in version history;

show the differences as insertions and deletions between the content of a component at two points

ombaonant'cs varciaon hictarey.
1 51oh

inthe—e
tHe-componeRt S versioRhHSstery;

restore a component's content and metadata to a specific point in the version history.

11.7.2 Branch and merge

The CCMS shall allow the branching of a set of components. When branched, the CCMS shall create a
clone of the original components that shall exist separately from the original components. This clone is
often referred to as a '‘parent branch' and 'child branch’, where the parent is the original content and the
child is the clone. The clone reproduces the content, structure, and metadata of a component. Changes
made to branched components do not affect components in the parent branch or other branches. The
CCMS shall maintain relationships between the parent and child components so that a parent component
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can be retrieved from a given child component and vice versa. The CCMS shall offer the same functions
on branches that are available on the original content."

The CCMS shall allow a branch or a subset of a branch to be merged with its ancestor or a derivative
of its ancestor. The CCMS shall also allow changes to be merged from an ancestor into a branch or a
derivative of a branch. When merging, the changes in one component set shall be transferred to the
other in both content and structure. Merging can result in conflicts that require manual intervention.
The CCMS shall provide a user interface to resolve conflicts in merging.

Ideally, the CCMS shall provide a visual indication of conflicts/changes between files, both pt the
component and publication level and allow them to be accepted or rejected to complete the’merge
process.

The CCMS shall report on the last time a branch or subset of a branch was merged and what contept was
affected.

11.7.3 Release management

The CCMS shall allow concurrent working, future (or parallel), and past releases. Releases shalll have
the following associated metadata:

a) the history of the given release, which shall contain a log of past or parallel releases whigh are
ancestors of the current release;

b) aname and target version number for the release.

A working release encompasses the unbranched content that is targeted for the next release jof the
publication. A working release can have a past release, but it cannot be a branch of a release. A past
release is an archive of the publication and its components at the point in time when that publigation
was released.

As an archive, a past release is frozen, andzas such the CCMS shall prevent changes to components in a
pastrelease. The CCMS shall instead allow a past release to be branched and modified and then njerged
or again released. A future or parallel'release is a branch of a past or working release. The CCM} shall
allow work on parallel releases coneurrently with the working release or other releases.

11.8 Graphics and multimedia management

The organization shall.specify how graphics and other media types shall be managed in the CCMS, in
accordance with the capabilities of the CCMS. Graphics and other media types shall be maintainefl with
the version control fuhctions of the CCMS.

The CCMS shall’store digital images, including graphics and other media types. Appropriate graphics
formats thabare widely used and are recognized industry standards, such as JPEG, GIF, BMP, PN, SVG,
and others;should be supported.

The CCMS shall allow metadata to be applied to graphics and other media types to aid in sear¢h and
retrieval. See 11.2.3 for more details on metadata. The CCMS may use metadata embedded in digital
assets to populate metadata fields.

After the text has been translated into target languages, the CCMS shall allow parallel, linked storage of
the translated versions of the graphics files so that changes to the source language versions will initiate
the re-translation of the target language version of the graphics.

The CCMS should store video and sound files in commonly used formats, such as WMV, SWF, MPEG,
QTFF (.mov), WAV, MP3 and MP4.

Image formats with extractable text can be managed as part of translation packages provided by the
CCMS.

EXAMPLE Text within SVG files can be extracted and packaged for translation.
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11.9 Component content management system administration

11.9.1 User administration

The CCMS shall allow for the creation, change, and deletion of a user and the users associated properties.
A CCMS user is a person who participates in the creation, editing, and distribution of content.

The CCMS should include the following capabilities:

have a programming model and interface that is flexible enough that features can be turned on and
off (or displayed and hidden) to provide a user experience tailored to the access level of the user;

have a CCMS structure that is flexible enough to allow or deny access to components individually or
by type;

allow for the definition of access levels such that access to CCMS functions and companents can be
granted or denied to each access level;

allow users to be assigned to or removed from access levels.

11.9.2 Security

Becaulse some vulnerabilities allow unauthorized persons to run malicious code and thus take over the
systemn or obtain access to private or proprietary information, the CCMS owner shall take precautions
to protect the content and the users and to help prevent the system from becoming a host of malicious
code gr other attacks.

The CLMS shall provide levels of user authentication using methods such as password or biometric and
can uge two or even more methods. If password or othergnformation is stored for use in authentication,
it shalll be encrypted or cryptographically hashed or otherwise obfuscated.

The CLMS should log the dates and users involved(n the following activities:

User login and logout
User create, change, and delete events

File create, change, and delete events

Additjonally, the CCMS should-sort or filter on date, user, and event type and report the filtered and
sorted results.

As with IT systems, GCMS security encompasses human access as well as machine-to-machine
interfaces, includingallewing remote control and monitoring. CCMS hardware and software are subject
to secprity vulnerabilities.

For ar] audit of'the CCMS security, guidelines are provided in the ISO/IEC 27000 family of standards.

The CLMS shall apply the following security controls:

a)

b)

d)

40

provide a rethod to authoriZze USers and SECUrely Iarmage associated Sessions; if the systenTstores
sensitive user information, such as passwords, they should be encrypted; encryption should be
used to secure transmitted user data;

prevent users from elevating their privileges without re-authenticating;

not transmit sensitive data in order to assist a user retrieving a lost or forgotten password or other
personal information that can be used to compromise the security of the user’s account;

provide encryption for sensitive data that can be exchanged between remote clients;
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e) provide sufficient and safe logging for unusual conditions, monitoring and alerting facilities to

allow audit;

f) enforce the roles, permissions and responsibilities of users as they apply to the CCMS;

g) prevent third party applications, such as web browsers and writing tools used to interface with the
CCMS, which can have their own security vulnerabilities, from granting access or privileges that

can compromise the security of the CCMS.

NOTE Comtrotsas defimed T 1SO/TEC 2700t Tam be used a5 guidarce or TeqUuiTenments. 1 e 1SO7TEC
family of standards detail techniques for information security management.

Security designations or characteristics should be included when content is displayed or printe
exact wording can vary in different organizations and can have legal implications (which can v
country). Typical security banners include the following:

— XYZ Corp. Confidential
— Internal Use Only
— Public Information

Pages without appropriate security designations can be implicitly/public information (even t

27000

1. The
ry by

hough

protected by copyright) or lacking in essential legal protections,-depending on the legal jurisdictions

from which they can be accessible. The security designationoes not ensure automated enforc

ement

of the security designation. Declaration of security desigiation should not be considered sufficient to

provide security control. CCMS design should include eyaluation of passwords, encryption, and
techniques to provide additional security controls.

A qualified person associated with the CCMS @wner should assess the adequacy of the se
indicators and security protection for the systém. Reviews should be at regularly scheduled inte
as aresult of a review-triggering event (e.g. system modification, change in ownership).

11.10 Content creation and acquisition

11.10.1 Writing interface

Writing is the process of éreating new content. CCMSs can provide native writing functiona
import content using integration with an external writing interface. If the CCMS provides a
writing function (a writing interface), that interface shall:

a) allow for the definition of content types;
b) provide dnjinterface for writing components of the types that have been defined;

c) guide\Or constrain the writer, based on the definition of the information within and me
aroitmd the content type being written.

11.10.2 Content and metadata functions

other

curity
rvals,

ity or
hative

adata

The CCMS shall describe the structure of the content type being written and allow:

a) creation of metadata elements to be applied to content types;

b) addition of metadata elements individually to content types;

c) display of metadata elements during the writing process;

d) storage and retrieval of content objects between the writing interface and the CCMS;

e) deletion of components in the CCMS from the writing interface;
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f) creation of a content hierarchy into which components can be added and support component-to-
component links;

g) creation of multi-paragraph text elements.
The CCMS should validate and enforce the structure to:

— allow the creation of independent metadata elements with controlled vocabularies that can be
applied to one or more content types;

— apply metadata through drop-down lists and other methods to consistently apply controlléd
v@cabularies;

— support a variety of component organizational structures to be applied to components{rem the
riting interface;

— alllow the creation of rich text elements that include block and inline semantic tagging (preferred)
or format tagging (less preferred).

11.10.3Scientific notation and vector graphics

The system shall provide the ability to work with equations using a standard such as Mathematical
Markyp Language (MathML https://www.w3.org/TR/MathML3/). The syStem shall be able to allow for
editing and publishing of scientific notation, such as mathematical expressions, chemical formulas, and
so on fo all formats supported by the system.

The system shall provide the ability to work with vector graphics such as SVG (https://www.w3.org/
TR/SYG2/). The system shall allow users to manage, insert:and format vector graphics the same way
they would manage other media in the system. The system“shall publish vector graphics to all output
s supported by the system.

11.10(4Writing integration

Integijation with an external writing envirenment can be direct, where the CCMS projects its user
interface into the external environment,or indirect, where the CCMS consumes the independently
creatdd output of an external environment. Indirect integration is considered acquisition as discussed
in 11.10.5. If a direct writing integratiort CCMS is provided, the integration shall allow the writer to:

a) specify the target content type into which an externally written component is to be stored;

b) add additional metadatato the component created that is not supported by the external interface;

c) guide or constraimthé writer based on the definition of the information within the content type

content that the writers can apply automatically to address issues in content.

11.10.5Acquisition

Acquisition is defined as adding existing content from an external source into the CCMS. The CCMS can
include acquisition functionality. If acquisition is included, the CCMS shall:

a) parseinputinto a single component, mapping the parts of the input to elements of the content type;

b) log input parts that cannot be segmented or parsed and distinguish between mandatory and
optional elements in the target content type;
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validate the components that are created;

track the file name or query that constitutes the input content, the date and time of the acquisition

event, and the identifiers of the components that were created and rejected during the event;

fill additional metadata (not present in the input) with default values.

If acquisition is included, the CCMS should allow:

mpt-contant o ba taragatad +0 caontant tunac 1n tha CMS (or nutin tha CCMS 2¢c nan.cataa
PP coreetto—pe—tarsetea—to—+ < oo (Ut e T ooty

orized

11.11 Workflow

11.11.1 Workflow creation

A workflow is a named sequence of states that components of a particular kind are expected
through from their original creation to their eventual retirement (by archiving or deletion).

The CCMS shall allow:

a) creation of a single workflow;

b) creation of a status (or state) metadaté@’field with a controlled list of values that can be app
each content object;

c) administrators to apply the status field to content objects so that it is part of the metadata o
content object;

d) writers to see and change the value of the status field in a native writing CCMS if implemente
a separate interface(ifyiative writing is not supported;

e) tracking the datéyand time for each status change;

f) administrafers to override writer set statuses;

g) writerSand administrators to view content objects sorted by status;

h) suppression of given statuses in publications that the CCMS creates.

11.11.2Workflow specification

R bbb | SRR Edeldahd =)
components);
a single input to be segmented into multiple components;
the specification, detection, and logging of useful exceptions during the acquisition-évent;
monitoring, review, and configuration of acquisition events;

an administrator to specify rules for how to fill additional metadata based o1 values thatare p
in the input.

resent

to go

ied to

f each

1 orin

The CCMS should allow for the creation of a range of named workflows. An enhanced CCMS should
allow administrators to:

create (name), edit, and delete a number of workflows;

add, edit, and delete the steps that are within a workflow;

add, edit, and delete a set of tasks (e.g. deliverables, instructions, examples) that can be applied to

the steps of various workflows;

define mandatory and optional steps as well as conditional branches in the steps;
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— create roles (e.g. writer, editor, reviewer) and assign CCMS users to those roles;

— assign either individual writers or roles to workflow steps;

— apply workflows to individual components or to entire content objects such that components will go
through the same steps;

— define automatic and manual workflow triggers;
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to cause a step change;

an automatic trigger occurs when a CCMS event (e.g. when a date and time is reached or when a
new file is added to the CCMS) causes a step change;

tegrate workflow with the localization CCMS such thatlocalization can be made parggefithe overall
orkflow of a content object.

hanced CCMS should allow writers to:
e the roles they have been assigned;

erform workflow tasks from their writing environment sorted by content object, role, or workflow

stiep they are responsible for;

e a list of the content objects for which they are responsible in the workflow and indicate the

wlriter’s current workflow step;

e a list of the content objects that are waiting for the wiriter to progress along with the time that
e content objects have been waiting;

splay their content objects and, when appropriate, advance their content objects to the next
orkflow step and log comments they can hayeabout the current step;

use a workflow and log a comment about their reasons for doing so.

.3 Workflow reporting

CMS shall allow an administrator to view the workflow status of each content objects in the CCMS
| by status, content type, ordate of the last change.

CMS should:

— S

pport a workflow~audit trail that logs the steps transitions for each content objects;

— alllow for sorting-and filtering workflow reports by workflow, content object, step, role, user, date
and task;

— alllow forexport of the reports into common table formats, such as CSV or tab delimited.

The system should provide the following list of reporting capabilities. For each, the system should be

able toTun areportin the ‘CONtext Of a Set of COMpOoNeNts that can be grouped into folders by metadata
or a set determined by the linking dependencies of another component:

— Validation reporting: The system should provide the ability to report on components that have
validation errors.

— Comment reporting: The system should provide the ability to report on components that have open
comments that need resolution.

— Workflow status reporting: The system should provide the ability to report on the status of
components and a breakdown of the number of components in each workflow status.
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