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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.
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The main changes are as follows:

— addition of information on the development of microcontent;

Vi

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;
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— 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 document is independent of the software tools that may be used to manage information for users
and applie i i i i i

Content nlanagement allows an organization to control the storage and retrieval of content 6bjefts,
track contlent revisions, maintain a content audit trail, produce different types of reports, and’engble
a collaborptive environment. Component content management supports the reuse of content objgcts
among delliverables and supports multiple deliverable formats.

The use offcontent management functions can facilitate increased collaboration on content developmeent

across the
a body of ¢

Informati¢n for users is often regarded as something done after the sy/Stem or software has b

implemen
an integra
or informg

This docu
the inforn

enterprise. Technical writers, instructional designers, support staff, and-6thers can deve
ontent together that is written once and supports many needs.

ed. However, for high-quality information for users, its deyelopment should be regarded
| part of the system or software development life cycle. Infaet, quality information for us
tion management services are important enough to justifyspecific planning.

ment is consistent with ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207, as an elaboratiof
ation management process.

lop

EEn
as
S

of

This document is not a management system standard,

This docu
informatic
procedure
managem

ment is intended for use in all typescof organizations, whether they have a dedicafed
n-development organization or not,\It"may be used as a basis for local standards gnd
s. Users are assumed to have experience or knowledge of general processes for informatfion
bnt, project management, and information development.

This document is intended for those ergaged in the management of information, such as that inclugled

m:

a) ith

lise

hation for users such as topic collections, manuals, guides, user assistance displayed w
hre, style guides, knowledge-based articles, and other content that supports the effective
stem or softwareproduct;

inforn
softw.
of a sy

b) ct life cycleyinformation such as design documents, use cases, personas, project managemgent

featureequests, and testing plans;

produ
plans,

e management items such as service level agreements, records, policies, proceduy
nents in response to tender offers, and other documents.

servia
docun

<)

es,

The order 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 _¢f iffformation
praduced

— | 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 usedfor content management. It does
nof address configuration management of software assets.

The content management process presented in Clauses 6 to_18,is a specialization (lower-lev¢l process)
of the information management process specified in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE [12207.
2 | Normative references

There are no normative references in this document.

3 | Terms, definitions and abbreviated terms

3.1 Terms and definitions
Foy the purposes of this docuthent, the following terms and definitions apply.
ISQ, IEC, and IEEE maintain terminology databases for use in standardization at the following pddresses:

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

— | IEC Electrepedia: available at https://www.electropedia.org/

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

NO[FEAN. For additional terms and definitions in the field of systems and software enging¢ering, see
ISO/TEC/IEEE 24765, which is published periodically as a “snapshot” of the SEVOCAB (Systems anld 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
component content management system
CCMS
content m@inagement system (3.1.5) that supports the entire information-development life ¢ycle friom
writing th'[ough review and publishing, including the reuse of modular content

Note 1 to enptry: In case the modular content is XML-based, the individual XML elements availableXfor managentent
are defined by the XML schema or DTD (3.1.12). This document is protocol-independent, and it'{s not necessary to
specify nutherous markup languages.

3.1.5

content njanagement system

system that makes components (3.1.3) available for reuse and linking te-build content objects (3.1.6) dand

deconstru[ts large content objects into components that can be individually managed
e

Note 1 to eptry: See also document management system (3.1.11).

3.1.6
content opject
self-contalned unit of content

3.1.7
content type
specific indicator of content

3.1.8
content upit
identifiablle and manageable part ofllarger information objects (3.1.23)

Note 1 to eptry: The individual centent units available for management are typically defined by an XML schgma
or DTD (3.1.12).

3.19
customization
modificatit)n of a document type definition (3.1.12) to add new structures or change the document type
definition|in a waysthat is not compatible with a previous structure

3.1.10
dependency export

operation 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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A2

document type definition

DT

D

template for the structure, content, and semantics of documents

3.1

A3

effectiveness

acc

uracy and completeness with which users achieve specified goals

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

3.1414

eX
XM

platform-independent markup language that carries rules for generating text formats th

fensible Markup Language
L

ht contain

strjctured data

[SQURCE: ISO/IEC 19770-5:2015, 3.15, modified — "license-free and" has been removed from the
beginning of the definition.]

3.1.15

fadeted search

pragressive search that allows users to narrow the results by selecting values for one or morejattributes
3.1.16

framework

<CEMS>essential data structures, operations, and rulés that form the foundation from which all other
infprmation item

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

Note 1 to entry2An information item can be produced in several versions (3.1.32) during a project life|cycle.
[SQURCE«ISO/IEC/IEEE 15289:2019, 3.1.12, modified — The preferred term "information prpduct"” has
be¢n removed; the original note 1 to entry has been removed; note 2 to entry becomes note 1 to entry.]
3.1.20

information type
class of topics (3.1.31) that addresses a particular user question

EXAMPLE

3.1.21

Levenshtein distance
measure of the difference between two-character sequences based on the minimum number of single
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)

3.1.24
module
appropriafe independent information unit

3.1.25
publishinig pipeline
series of defined processing steps that are connected to transform content from its soufce format ipto
a final del{verable format

3.1.26
regular expression
Regex
string of characters that allows patterns to be used to match search results

Note 1 to eptry: Patterns can dictate that matches start or end with specific sequences of characters or allow|the
use of wildfards to match any characters in a sequence.

EXAMPLE 1
Aadmin* - Find all matches that start with 'admin’ and contain any sequence of characters afterwards
\d{5}$ - Fird all matches that end with the number 5

7[0-9()-]+9|- Find matches that contain a 10-digit phoné. hnumber

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

3.1.27
Schematrjon
language for making assertions abouit the presence or absence of patterns in XML (3.1.14) document

1°2])

3.1.28

specializgtion
specification of targeted” document type definitions (3.1.12) that share the common output
transformations and’design rules developed for more general types and domains

3.1.29

structureld writing
developmé¢ntiof content elements according to a pre-defined and enforced organization of content
elements 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 Abbreviated terms

BMP Bitmap Image File

CS$ Cascading Style Sheets

DITA Darwin Information Typing Architecture
FAQ frequently asked questions

FOAF Friend of a Friend

GIH Graphics Interchange Format

JPHG Joint Photographic Experts Group

JWIT JSON Web Token

QTFF QuickTime File Format (abbreviated asanowv)

MP3/MP4  See MPEG

MBEG Moving Picture Experts Group

PDF Portable Document Format

PGP Pretty Good Privacy

PNG Portable Network Graphics

RN REgular LAnguage for XML Next Generation
RDIZ Resource Description Framework

SKDS 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 published through electronic media. This database is defined as a component content
management system (CCMS), which differs from a document management system. The objective
of component content management is to create content objects once and use them through linking
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hck content revisions, maintain a content audit trail, and enable a collaborative environmg
t content management supports the reuse of content objects among deliverables and suppd

mentation.-ofia component content management may result in increased collaboration
velopment.across the enterprise. Technical writers, instructional designers, support st
may develop a body of content together that is created once and supports multiple needs

OIECt

ind
bnt,
ing

ind
ind
be

NS
ent
ies

in

in

ent
ent.
rts

on
a ff,

in this do

t.{econtent management system development and 1mplementat10n processes descril

development and 1mplementat10n process are dlscussed in separate clauses.

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

o Developing a e Schedule .| development .| » Release
business case for o Information model o Contentauthoring | management
management o Authoring » Content ¢ Publication of
content guidelines conversion content

¢ Defining ¢ Reuse strategy e Version
requirements for o Metadata schema managemgnt
a CCMS e Workflow
specification

¢ Schedule of
activities,
deliverables, and
responsibilities

e Training plan

e Stylesheet
development

¢ Pilot project
specification

¢ Organization rollout

A4

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

6 | Content management projeetinitiation

6.1 Developing a business case

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

In fleveloping a business case for component content management, an organization shall eyaluate the
negds of the organization, as follows:

a) | Analyse the'current state.

b) | Identify potential customer benefits.

c) | Identify potential author benefits.

d) Identify potential organizational benefits.
e) Identify cost reduction opportunities.

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

g) Calculate the return on investment.
h) State the risks of the project.

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

© ISO/IEC 2023 - All rights reserved 7
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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 consequence of component content management is increased collaboration on content development
across the_enterprise. Technical authors, instructional designers, support staff, and others should
develop a pody of content together that is created once and supports multiple needs.

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

— Standprdized methods for creating content

— Standprdized levels of content quality

— Avoidgnce of duplicated or near-duplicated content

— Reduded maintenance of content objects

— Imprqgved access and successful search to content objects with dppropriate permissions

— Reduded storage and maintenance requirements through (consolidation of content in a uniffied
systerp

— Traceability of review and approval cycles and change management

— Reduded development costs in source and targetlanguages

— Imprgved relationship linking between source’and target languages

— Ability to mitigate legal and compliancelisk through a single source of authoritative content

— Ability to deliver content in multiple formats according to current and future standards

For more detailed information abéuf*developing a business case, see Annex A.

Componerjt content management, if well controlled and managed, increases staff productivity and
reduces development and{publishing costs. Productivity increases are achieved by implementing
processes|that support structured writing and content reuse. Structured writing implies that conter]t is
written adcording to-$pecified 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 updatjing
and translating the-Same content multiple times.

Content reus€ also implies that a content object is a single source of authoritative content, ensurjing
that the sammeimfo Jtiomrard E©Xd ESSdgE dpptd fTevery i a Ol oucput, Uuc e S [he
liability 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 detailed requirements definition enables an organization not only to
specify its requirements internally but also to carefully evaluate competing products. A well-structured
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 me¢hanisms that make information ayailable to
thd user community, both internally and externally.

Trdnslation requirements, including the languages“and character sets (fonts) required, shall be
spgcified.

Requirements for automatically creating translation packages for transmittal to localizatipn service
praviders should be specified, typically including the use of the XLIFF standard for the trangmission of
unified data files for translation.

NO['E The OASIS XLIFF provides-such a specification at https://www.oasis-open.org/committegs/tc_home
.php?wg_abbrev=xliff. Also see I1SO,21720.

By|profiling output, an organization can target different versions of information to different groups,
baged on internal needs, market segments, specific customers, and others.

Infprmation can potentially encompass multiple versions of a collection of products, where nmuch of the
infprmation is shared and some of the information is varied depending on product type, mode, product
relgase, or version.

Infprmation ¢an be output in multiple media, including print, PDF, embedded user assistance,|electronic
deyices;” electronic applications (apps), e-learning, web pages, information portals, apd others.
Infprination can vary depending on the location or language of the users.

Output requirements should include the potential use of topic- and publication-specific metadata
to enable faceted search mechanisms. Metadata should also include output specification such as the
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
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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

productios

Search me
enabled se

6.2.4 As

Organizat
deliverabl

In an XML
produced
of large dg
be stored
phrases m
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In additio
filtering s
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contents (.

Figure 2

b

le, different final tables of contents can bg constructed starting from two distinct table$

arch, or a combination of these mechanisms.

sembly and linking requirements

s, including producing full, preview, and partial draft content for reviews.

environment, linking requirements are especially important be€ause final deliverables
through elaborate linking mechanisms. Topics may be assembled into chapters and secti
cuments. Reusable content, such as warranty statements, hazard statements, and others n
pnce and included in multiple instances in final document-assemblies. Individual words :
ay be stored separately so that they may be updated assmeeded before final assemblies. E
fuations requires a robust linking mechanism.

, when a complex hierarchy of linked topics, asdn'd table of contents (TOC), is required, 1
ould be used to include or exclude parts of theitable of contents for profiled publications.

see Figure 2).

TOC 1 TOC 2

Map 1
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T Map 2
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chanisms may be focused on full-text search, metadata-based faceted search, XML-ele;Lnt

ons shall specify how they expect to collect components of content for dssembling into final

hre
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ind
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ink
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—AUsing two distinct maps to produce two different tables of contents for publicati(1ns

In DITA XML, 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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Figure 3 — Table of contents filtered for publication

In Figure 3, a table of contents is developed for a machine with three différerit customization

A deliverable can be constructed that contains subparts of the full/puiblication. Other custd
car] 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 and comments shall be maintained t
thd information life cycle.

Organizations shall specify the elements of theirinformation life cycle management process,
a) | importing legacy content,

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

c) | supporting simultaneous review-by groups of reviewers and electronic signature of app
d) | assembling content into larger 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,
andl those whe'are designated to approve content before its release expect to work with the
organizations\may capture expectations as use cases or user stories.

Organizations can develop requirements to manage workflow, including assignments ar
cothplétion requirements, as well as moderating content completion actions.

S.

mizations

hroughout

including

overs,

Feviewers,
CCMS. The

d content

Organizations can specify the elements of their information life cycle management process, including
importing legacy content, enabling writing by both full-time professional 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 publication, and

archiving deliverables at end-of-life.
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7 Project planning for CCMS implementation

7.1

Implementation plan

The elements of the content management project shall be planned by the organization. The organization
shall establish an implementation plan including the following activities:

Schedule activities, deliverables, and responsibilities

Define the information model

a)

b)

c) Devel
d) Defing
e) Estab
f) Specif
g)

h) Condu
i) Devel
j)  Condy
k) Defing
See Figurg
7.2 Infc
An organi

and content units that will be managed. An information model defines the structure of the content ta

created an
The inforny

Creating 4
content to
OASIS Doq
publicatio

The infor
that best
content de
useinaw

Schedule activities, deliverables, and responsibilities

h

pp authoring guidelines
b a reuse strategy
ish a metadata schema

y the workflow

ct training

bp style sheets and templates
ct a pilot project

 the organizational rollout

1.

rmation model

yation shall create an information madel to specify the document types, information tyy

d managed in the content management environment.
hation model shall define thie'use of each XML element in the writing environment.

nd approving an information model allows an organization to specify the structure of
be stored in the ECMS. It may include references to specific published standards, such
Book, OASIS DITA) or S1000D, but may also be specifically designed for an organizatic
s as a proprietary model.

ation model promotes consistency in the development of well-structured content objg
eet the'needs of the information users. By following a well-constructed information mo
velgpers throughout the organization are able to create uniform content that is capablg
dégzariety of output types and among a wide variety of information products.

es,
be

the
as
n's

cts
lel,
of

NOTE

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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7.3 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. ISO/IEC/IEEE 15289 includes recommended content for information items.
b) [definitions of the structures for collections of content such as chapters, parts, secuons, books,
embedded user assistance, lessons, learning modules;
c) | definitions of each information type, such as overview, task, reference, concept, and troubleshooting,
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 optional
sequence of content units in the information type, and number of pernfitted content unitf;
e) | definitions of each content unit, such as sections, lists, paragraphs,‘tables, illustrations,|examples,
hazard statements, specifying how each is to be used to build edch'information type;
f) | definitions of elements, such as keyword, index term, citation, user input, and variable ufed within
larger content units to specify words or phrases;
g) | definitions of terms to be used as metadata to describe each content unit, such as writer, date
created, subject matter, and version;
h) | direct or indirect mechanisms to be employed when reusing variables or microcontent, such as
words, phrases, or full content units across:information or document types;
i) | file-naming conventions for both textahd illustrations to support consistency and retrieyal.
These structures are illustrated in Tables 1 and 2.
Table 1 — Content data types in a CCMS information model
Data type Purpose Examples
Geheric content Provide outlines or lists of Description, plan, policy, procedure,
(arfchetype) typical/required content report, request, specification
Collection of content Organize content for use in an output  |Chapter, part, section, book, help topic
document or document set
Information tyzpe Convey information for a specific Overview, task, reference, concépt
purpose
Coptent unit Build an information type with smaller |Paragraph of text, table, list, illystration,
components example, hazard statement
Element Specify words or pirases Keyword, Index term, citation, user input,
variable
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,
doc control numbers, product, version,
language

© ISO/IEC 2023 - All rights reserved
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Table 2 (continued)

Template

Specifies Examples

Information type

Required and optional sequence of

required and optional content units process, procedure, fact

Task, concept, reference, troubleshooting,

Content unit

Metadata to retrieve the content unit Writer, date created/revised, subject
matter, version, format (e.g. size and

borders)

Variable insertion

Method for storing, retrieving, and
using variables

Changing words, phrases, or content
units in a publication, information item

or

content unit

File name

Convention for storage and retrieval of
files containing text, illustrations, and
multimedia

The inforn
content oy
and manip

XML markK
A schema
identify in
CCMS but

hation model helps to apply the XML markup consistently to the organization’s.eontent so t

hat

tput can be generated using automated style sheets and that content objects.can be searched

ulated by writers using a component content management system.

up is supported using an XML schema, an XML document type definition (DTD), or an R
or DTD validates the structure of the document or topic. The DTD/or schema can be usec
valid content. In some cases, the invalid content may still be\allowed to be entered into
should be marked as invalid. An RNG is a schema language\for specifying the structure 3

NG.
to
the
ind

content offan XML document.

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

7.4 Writing guidelines

the
the
ect

ify

Organizatjons shall develop writing guidelines to,provide instructional material to support

developmént of content that conforms to the information model. Guidance shall be provided on

correct seglection of information types, the correct implementation of inline elements, the cor
applicatioh of XML elements within each inforfmation type, and other requirements that help to spe
the organization's XML standards implementation.

Writing gpidelines, as well as the dnformation model, assist writers in planning and developjing
each information type, and content\unit required in the information-development life cycle. Writling
guidelinedinstantiate the information model in a form that provides assistance and training for writgrs.
The goal of writing guidelines-is to help ensure that writers understand and conform to the structufres
defined in| the information‘\model. Writing guidelines may also provide guidance for writers who pre
developing unstructured ‘eontent. They may include guidance on the proper use of terminology, writling
style, grathmar, and spelling-typical content of style guides.

Many org3
producing
guidelines
traditiona
content.

nizations’adopt writing guidelines based on prominent published guidelines that emphadize
quality technical information. In addition, such organizations supplement published
with specific information dealing with the content the organization produces. Howeyer,
Style guides are mot Sufficient to provide Writing guidelines for developing structured

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
creating 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 defined in
th tthat tests
the also check
for 'minology.
Sch

Schematron svustem Using Schematron an organization can developn an additionalrule se.
J o 4 o r

presence or absence of elements or sets of elements in the XML source. The rule state can
non-structural writing guidelines such as paragraph length or the use of appropriateite
ematron testing supplements, but does not replace, expert code reviews.

NO['E Schematron is part of ISO/IEC 19757-3.

h

b component content management system should provide the capability to enforce
es or style guide rules that use technology such as ISO Schematron{Schematron schenjas should
configurable so that they report warnings and errors to writers as(they are creating ;I;d editing
tent. The system should be able to suggest edits to content that the;writer can apply autonatically.

Th business

rul
be
cojf

that those
Lip testing

Schematron can also test the presence or absence of attributes-en‘elements and help ensure
attribute values conform to a specific list of values. Schematron-can provide logical relations
to help ensure that combinations of attributes also make sense. For example, there are @product values
of X, Y, and Z and @platform values of 0OS-A and 0S-B, But if product X doesn’t have an 0S{A version,
Schematron will flag that state; even though the twe-attributes are valid by themselves, thiey are not
vallid in combination.

7.6 Reuse strategy

7.4.1 Content conditional processing

le sources
ns should
nd risk of

CCMSs may facilitate a variety of reuse mechanisms to assist writers in maintaining sing
of gontent and assist organizations in establishing reuse policies and practices. Organizati
malintain a balance between the usefulness and cost effectiveness of reuse mechanisms 3
developing overly complex(mechanisms that are difficult to maintain.

So Fecords of

cor

that content is weitten only once, organizations shall require that writers maintain

ney
be

tent objects credted for specific purposes or query the CCMS for content that matches 3
v content object.before that new object is created. Content objects that are intended for
tored in special "reuse” folders if these are available in the CCMS and should be labelled

proposed
Feuse may
vith reuse

meftadata.

h

The objective of content management is to create content once and use it, as needed, i
deliiverables. Content can be reused either as complete modules or topics or as microconte

h A oot 4 Lics 1 R | I N
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Contentreuse enables writers to update content in only one source, thereby maintaining the consistency
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.

Variable substitution mechanisms allow lists of terms or phrases to be maintained in separate source
filesandi ‘‘‘‘ dHrtocontentobiectsatpubles G’vi‘ii“-G’-G‘i““‘ re-Same-<conten

be used inf multiple deliverables that need small changes to content, such as product or system-arpes
or user interface terminology that is changed frequently during the information-development life'cyfle.
Variable sjubstitution also can enable the same source content to be used for multiple deliveraljles
that requife only certain variables be inserted to correspond to a specific set of products;,systemsf or
versions.

Policies shiould account for the possibility of mistranslation of sentences containingvariables or reqyire
that translators attend to moving variables within a sentence.

Organizatjons shall establish policies on the use of conditions in source content objects that can| be
filtered at| publication. Conditional processing uses metadata to identifylalternative words, phrages,
paragraplys, lists, illustrations, or other components that are included‘in source content objects| At
publicatioh, the metadata are used to filter the content so that only.ofte version of the source conterft is
published|corresponding to the selected filter.

The presefce of multiple conditions in the source content objects enables writers to create one content
object that is used for multiple outputs, functioning as a single source. The content containing multiple
conditiongdl content objects can be updated once, rediicing maintenance and translation costs gnd
improving consistency, accuracy, and quality.

7.7 Metladata schema

7.7.1 Gé¢neral

Metadata pre sets of data that describe and give information about other data. Metadata can be addled
as attribufes to content so that the content can be searched and retrieved quickly and effectivply.
Metadata flescribe the content,of the objects in terms that are meaningful to the users.

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

A metadatfa schema-shall be developed to label content at all levels so that it can be effectively searc}l;led
and retrieped andwsed to support automated processes for selecting or filtering content objects in final
publicatiops.

T r t ryntadats cohamas o gttt chall Aot e Aot o A T A b A e ot o WA t
0 C ea e nmIictaudla suIlivliing, dir vl Sulllbuklull OITATL CAAIITITIICVU Il LUIILUITLU dITu lu\,lltll.y CITU LU T ITIO L1I1dal bs

describe that 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
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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, metadata may
include information such as copyright dates, publisher information, volume, and part numbers. Topic
metadata may include product name and version, brand, category, and keywords. Metadata associated
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 nested

obj s O¥g ata values

d to or overwrite values specified within nested objects.

hssociated
b different
[a may be

A
dir]
lev]
as

etadata schema may be flat or hierarchical. In a flat structure, metadata are simply

ctly with the object type. In a hierarchical structure, different metadata may be applied t
Is of the object. Certain metadata may apply to the base content, but other metada
ociated only with a specific version, language, or workflow stage of the object:

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

A rhetadata schema should define the approved valnes for each attribute. A list of possible
eadh attribute reduces the risk of writers specifying similar, but different, values for the

ut on the
product B
onent can

emoved for
e topic, the

values for
attribute

stinct and
bfined, the
A quality
hlues.

making it difficult to employ a metadata-specific search. Each item in a list should be di
cleprly defined so that writers know which values apply. If metadata values cannot be pred
infprmation model should include examples of the form the values should take to be valid
management system or a taxonomy management system may be used to validate metadata v|

NOTE See ISO/IEC 11179-1.

Me
bad

tadata are designated as required or optional. A minimal set of required metadata should include a
ic set of descriptive metadata as determined by the information model.

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

7.7.2 Administrative metadata

Administrative-metadata shall include the following:

a) | name of each individual who has contributed content or interacted with content in the CCMS,
ineluding writers, editors, reviewers, and approvers;

b) dates and times associated with every action taken on the content in the CCMS, including the date
and time of every change committed to the CCMS for a component;

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;

audience attribute with values consisting of target audiences;

compo¢nent attribute with values consisting of hardware components;

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

other|attribute and value combinations needed to describe the content in both decuments gnd

topics

In develo]
published
and topics

bing a metadata model, organizations should aim to optimize subséquent searching
content by including metadata that facilitate searches. Metadata assetiated with docume
may be exported with that content for delivery to users. The effectiveniess of search systg

in
nts
ms

that use m  of

the metad

etadata to focus end-user search and retrieval is dependent on the guality and consistenc)
hta and its regular addition to content objects.

ind
ind

Descriptiv
standard {
update.

e metadata are likely to change as products are updatéd; user communities realign, {
erminology changes. The organization should review its metadata schema periodically §

NOTE [SO 25964-1 provides guidance for the developmentof thesauri-controlled vocabularies.

7.7.4 Processing metadata

ith
ith

Writers apd other people responsible for identifying the attributes and values associated w
publishing output may be required to apply aiietadata to objects, which may include attributes w
values for

— layout specifications or styles;

conditions for variables in content;

locatipn and inclusion ofexternal data.

7.8 Workflow

7.8.1 Wprkflowspecification

1zat10n shall spec1fy a workflow The workflow spec1f1cat10n defines each action that occ

sustalmng the content in a reuse env1ronment and archlvmg the content for permanent storage Once
specified, the workflow may be partially automated using the workflow functionality of the CCMS.

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

Wo

completed.

rkflows may establish routing for the following activities:
Project initiation
Content development through various draft states

Content editing and proofreading

If t
wit
thd

Th
thd
thd

Prd
cor
WT
cor

WH
for
ass
ard

Th
rey

andl approvals by those responsible.

Contentcode-review

Content technical review

Content validation and verification

Content approval

Content translation

Content publication

Content sustainment

Content archiving after initial and subsequent releases

he workflow specification is automated, the workfloWw system enables each action to bg
h assigned deadlines if applicable, and automaticnotification of those responsible for ea
process that input is required.

e workflow system enables project managersand other people participating in the workfla
status of each action, monitoring its progress and completion, including sending remin
actions have not been completed in a tithely manner.

jects may be initiated in the CCMS’by assigning the development of content, including
hplete documents, to the apprepriate writers. Once assigned, the workflow system n
ters of their assignments and-provides access to the CCMS in which those assignmer
hpleted. The assignments-may specify the deadlines for one or more drafts of the assigned

en writers have completed their assignments, they use the workflow system to aut
ward the content te-those responsible for editing or proofreading. The workflow system n
igned editors or.proofreaders of their assignments and tracks their completion. After edit
complete, the content may be returned to the writers for resolution of changes.

b same pracess occurs for subsequent steps in the information-development life cycle
iews by technical experts, work by test professionals to verify and validate the accuracy

initiated,
'h stage of

w to track
Hers when

topics or
btifies the
ts will be
content.

pmatically
otifies the
brial tasks

including
bf content,

If

he nrg:\ni'7afinn rnqnirnc that o pnn] of nr‘]ifnvc, prnnﬁﬂnar‘]nvc, technical rnviaurnrc’

esters, or

approvers be available, the workflow system can be designed to accommodate the specification of a
pool so that one member of the pool may accept the assignment, thereby removing the action from the
project work of the additional members of the pool.

7.8.3 Translation workflow

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 organization shall develop a schedule of activities to be conducted, the deliverables to be produced,
and the responsibilities of team members in the implementation plan.

7.10 Tra

jning plan

The organfization shall develop a plan for the training required for the participants in the pilot pro

and throu
the inforn
managing

bh an organizational rollout of the content management environment. Trainingshall incl
ation model and writing guidelines as well as the systems used for writing,publishing,
content objects.

The organ

ization should schedule the required training immediately precedingthé time when itis u

in the impllementation schedule. Training provided too early often needs te-be repeated to ensure

projecti

lementation plan's success.

Many methods of training can be used concurrently, including a buddy system, formal training, :

informal

7.11 Sty

The orgar
content. I
specifies {
XML strud
coded sty
publicatio
determine

7.12 Pila

Organizat
before the]
on the foll

— exerci
is imp|

ensur

Q sessions. Each method meets a different need and together allows working effectively.

sheet development

ization shall develop style sheets to support.the formatting and publication of appro}
1 a structured writing environment, each®deliverable produced has a style standard t
he page layout, font selection, and othefZaspects of well-defined final deliverables. In
tured writing environment, the final design and layout of deliverables are established us
e sheets, often using the XSL-FO standard for PDF publications and CSS for PDF and HT
hs. Individual writers are unable.to affect the final styles of the documents; those styles
d by the organization’s standandstyle sheets.

t project specification

ons shall specify one.or more pilot projects to validate and verify the development activit
y are introduced o,the larger organization. The selection of the pilot project should be ba
bwing criteria:

ses the information model and the workflow;
ortantte the organization, but not critical;

b5 the usability of the CCMS;

ect
de
ind

sed
the

ind

red
hat

an
ing
ML
hre

ies
sed

can be completed in a reasonable period of time;

quality;

demonstrates that the business case has been met;

wide rollout.

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

provides an opportunity to train staff members who willlead subsequent projectsin an organization-

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

comtentcreation

8.11 General

flude both
tructured

chanisms for writing content in a component content management environment may in
chanisms to support word processing and desktop publishing, as well as<XML-based
ting.

Policies for content development in a content management environment may permit stryctured or
unstructured content to be included. Structured writing prescribesthe‘sequence and conterft required

for
XM
buf

specific document and topic information types. Structured writing can be enforced by
L schema or document type definitions (DTDs). Unstructured\writing does not prescribe
unstructured content may be included in the CCMScMany component content mg

validated
structure,
nagement

enyironments include both structured and unstructured content.

8.1.2 Structured writing

Etructures
se of each

If §tructured writing is used, organizations shall require that components conform to
defined in the organization's information model. The organization shall define the purpo
infprmation type and content unit and its required and optional subject areas.

elements
DTD and

An
usi
m

organization implementing structured writing shall require that writers label conten
g semantic labelling and following the specification provided in an XML schema or 4
ifested in the organization's information model.

nipulated
ntent was
Ictured to

structured content, compgnents are labelled so that they can be programmatically m
Create a variety of outputs. The output is not restricted to the sequence in which the ca
ated by the writer. Semantically labelled content elements may be addressed and restr
respond to the needs of the organization or the users.

In
to
crg
cojf

bf the XML
de writers
hnization’s

Str]
sch
to

infi

uctured writing-i's supported by XML editing tools. Writers conform to the requirements

ema or DTDthrough the validation routines of the XML editor. Templates designed to gui
produce/well-formed and valid XML that also conforms to the requirements of the org
brmation model may also be used to support XML-based writing.

8.1.3\Y Unstructured writing

If unstructured writing is used, organizations shall define the content 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
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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
content types.

Writers ofgenaskwhateons atetength-foranindividtat-tor .
a topic an§wers a single question. A concept defines what something is. A task explains how to complete
a procedufre and reach a goal. A reference topic provides facts that the user needs to sucCessfully
complete i task or make a decision. A troubleshooting topic assists the user in identifying probldms
and findinlg appropriate solutions. Additional information types may be used to answer, a’specific user
question dr assist a user in reaching a goal.

A user can) require a complete set of information to answer a single question, whieh can be found in a
primary tppic and its subsections. On the other hand, a user can require a topicto be brief, able tg 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 consfraints: quick reference and
thoroughrjess.

The length of a topic can also be influenced by the experience and-sophistication of the user. A mpre
experienced and sophisticated user can be more interested in,dnd tolerant of the details of a mpre
complex tgpic than a less experienced beginning user.

Providing|users with links among topics is a mechanism te/increase the coverage of a topic while at the
same timg keeping individual topics at a minimal length:"However, linking mechanisms, such as crpss
referenceq, should be minimized to avoid sending the user in multiple directions to answer a single
question dr solve a single problem.

Topic size|is also a factor of the reuse envirgnment implemented by the organization. A brief tdpic
is more amenable to reuse than a lengthy.and complex topic. Small topics may be joined togethef to
provide a|longer discussion of a subjectfor a particular user community. Small topics may rempin
separate tp accommodate those needing only a subset of the information.

Topic size nay be governed by thelneed to assign unique metadata classes for precise retrieval of topjcs.
However, fopic size is governed by the concept that a topic answers one reader question, such as “what
is..?” “howdol ...?” etc.

8.2 Content conversion

8.2.1 Ge¢neral

Informatigndevelopment addresses the conversion of legacy content according to the rules establis]lled
in the information modet:

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;

content to be rewritten to conform to a structured information model.

Well-organized existing content can be automatically converted to structured components that conform
to an XML-based information model. So that the conversion process is successful, an organization may

If

cojf
dif
eny
val
wr

Somne existing content in its legacy unstructured form, especially“content that is near its

shg
mi

8.2

Mi
rey
cof
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prq
iny

9

9.1

Qu
Spé
NO

Th
foll

ay decide to repair structural problems following conversion. Automated conversion-y
n existing content is well organized and follows writing guidelines.

hecessary, existing content should be rewritten to conform to the information mo
version. After content is converted to a structured writing environment, writers fin
ficult to restructure the new components than if they revised content ‘ity their famili

idate structure. Therefore, rewriting content that should be strictly’structured in an ung
ting environment can be less successful than desired.

uld not be converted to a structured form at all. Content that'is unlikely to be updated or
nor changes may best remain in its existing form.

.2 Microcontent

rocontent is typically a single content unit, e.g. aparagraph, a hazard statement. The gra

text. Reusable content should not be less than a single sentence. Writers need to keep reu
Ing limited cross references, but also leawing out unnecessary details, using more general w
duct” instead of the actual product’s-rtame), and using examples that apply regardless of t
vhich the content is used.

Management and control

Managing quality

hlity shall be monitored through the information development life cycle as defined by the

cification.
['E ISOMEC/IEEE 26513 provides a detailed specification of review and assessment activities

b organization shall establish guidelines and minimal requirements for quality review
owing process activities:

onversion
vorks best

lel before
d it more
hr writing

rironment. However, unstructured writing environments provide no-mechanisms to enforce and

tructured

end-of-life,
have only

hularity of

sable content is critical, or it becomes unmanageable and sometime untranslatable because of lost

e in mind,

ords (“the

he context

workflow

uring the

Project initiation

Content development

Content editing and proofreading
Content code review

Technical review

Content validation and verification

Translation 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

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

2) Stepsin the process are done according to the content management workflow.

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

p

b) Inforn
1) C
2) C

st

3) C
4) C
by

hation model, writing guidelines, style guide, and terminology consistency

mponents conform to the structural and XML coding requirements of the information mo

andards.

mponents conform to the appropriate style guides required by the @pganization.

" the organization.

c) Technlical review, validation, and verification

1) C

of

2) C

in

3) C

tg

d) Trans
1) C

re

2) T

ol

3) A

\

e) Publig
1) A

mponents are reviewed by designated subject-matter experts (SME) to confirm the accur
the content and its conformance to system or preduct specifications.

bmponents are validated and verified as technically accurate by a process in which procedu
formation is tested with the system or prodiiet that is delivered to the consumer.

mponents that contain sample code or‘other verifiable content are validated and verified
chnically accurate.

ation review, validation, and verification

mponents that are translated into target languages from the original source language
viewed and verified by qualified in-country SME.

rminology used in_the 'source language is translated into the target languages based on
ntent of a verified prganizational terminology database.

terminology‘\database consisting of pairs of source and target language terminology
rified by in-country SME.

ationTeview

lel.

mponents conform to the writing guidelines for the correct application-6fyorganizational

mponents conform to the requirements for the consistent use of\términology as established

hCy

ral

as

are

the

is

I\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 Rev

iew 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
editing. 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 is completed.

Other automation in the CCMS may be limited to the notification of parties associated with actlions in the

wopkflow specification. However, review activities may be supported by review systems th
reviews by SME within the CCMS. Such reviews may facilitate simultaneous reviews by)sever
thgreby reducing the review time and complexity. Simultaneous reviews permit experts to
other's comments as they are made.

Reyiew automation should facilitate storing review comments and their resolution within
andl automatically create reports of the review actions and resolutions.

9.3 Approval of content

A(Q
A(Q
Th
or

CMS can facilitate formal approvals of documents or topics through the use of electronic s
CMS can store electronic signatures of each designated approver within the workflow spe
b electronic signatures are permanently associated with.the final approved version of the
opic within the CCMS.

The workflow specification may include the notification of an organization's official approve
of approvers for a document or topic. If a pool of\approvers is available, the first available
maly accept the approval assignment, thereby blocking others in the pool from duplicating th
pracess. If multiple approvals are required;€ach individual in the pool of approvers shall
thdt the document or topic is ready for approval. In this case, the approval process is not co

redquired approvers have completed their reviews and designated their approval.

9.4 Search and retrieval

Organizations shall define-how content writers search for components in the CCMS, incl
texjt search, metadata search, XML element search, and combinations of these methods. Org
shdll provide guidance'for writers and other people searching for content that explains w
mejchanisms are aydilable and how to use them.

Organizations shall also develop policies and practices to assist writers to search the CCMS fi
togics that_they may use in new publications as they plan new information-developmen
Malintaining.an inventory of topics that address particular subject-matter areas as part of th
pracess can reduce the practice of searching for topics at random. Writers are more like
effectively from well-structured topic inventories rather than through random searches.

facilitate
bl experts,
view each

the CCMS

ignatures.
cification.
document

r or a pool
individual
e approval
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lete until

hding full-
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pr existing
[ projects.
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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://wwWwWw3org/TR7/SVG2/-

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

XML-basefl reuse mechanisms allow organizations to establish policies that require writers to isolate
and maintpin collections of reusable components that are referenced by XML topics in‘both source gnd
target languages.

9.5.2 Cogntent management for translation

Organizatjons that deliver translated content shall establish workflow polieies and practices to preppre
content fof translation that can include:

a) allowing localization specialists or those responsible for the franslation process to be assigned to
the content-development workflow so that they are notified When content is ready for translatiqn;

b) allowing localization specialists to prepare translatiofipackages using the functions of the CCMF;

c) sending the translation packages to the appropriatelocalization system providers;

d) receivling the translation packages back from the localization system providers and import the
translated components to the CCMS;

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

9.5.3 Puyblication of translated content

Organizatjons that deliver translated content shall establish policies and practices to publish content in
target languages. An organization may:

— invoke the publishing pipeline in the CCMS to produce appropriate output in selected target
langugges;

— exporf thetranslated content from the CCMS to be published locally at the desktop or through a
separatéqpublishing 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

th
on
th

publication or delivery environment, an administrator shall review the "Where used?’
t deleting a specific component does not indiscriminately delete a component that is)bei

more than
results so
hg used in

mulfltiple publications. If a component is used in multiple publications, the owners of those pyblications

shd
thd

In
at
wit
cor
in {
m
del

Be
De
corl
thd
uny

CC
als

De
cor
CC

9.7

Th
cC

1l be consulted before the component is deleted. A deletion activity shall request confirnj
translated versions of the component no longer need to be stored in the CCMS:

beneral, given the low cost of storage, components need never be delétéd from a CCMS
fimes careful cleanup of the CCMS can be needed. That cleanup/fimction should be
h a complete understanding of how components are stored and-how links are maintair
hponents. CCMSs should not allow a component to be deleted if/it'is'referenced by other ca
he CCMS or if it is used in more than one publication or one Version of a publication. Sud

be configured so that writers are not able to delete components but may flag comp
tion after careful research by the CCMS administrator,

fause CCMSs maintain version control, they store multiple historical versions of every c
eting the most recent component can delete the\version record and the previous versig
hponent or delete a branch without impacting the base content. It is likely that earlier v
component are used in earlier versions of published output from the CCMS. Therefore, i
vise to delete topics and the previous versions until the components have been archived.

MSs link source and target versions of a component. If the source component is deleted,
b deletes the translations of that cofiiponent.

bpite the concerns discussedsWwith component deletion, a CCMS may become overwhe
hponents that are no longef\used. An option is to place these components in an archive :
MS or to formally archive'them to another system.

Content and cemponent archiving

b organization shall define policies and practices for archiving digital content.

So

degigned,specifically for archiving purposes. Some organizations require that an archive
a reléased document or set of components be managed within the CCMS so that a copy o

MSs manage-archiving of electronic components depending on the requirements of the org
e organizations require that components be archived outside the CCMS, typically in ano

ation that
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Due to the low cost of storage, component archiving does not ordinarily occur simply to save space in
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 components 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
the organization;
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requit

Componer
is preserv

10 Publ

10.1 Rels

The organ
of the CCM

Organizat
practices t

Many org3
update an
users and

Branching
be used to

To suppor

formalt in which the components are to be stored;

fzation shall define the process for publishing source content using the publishing capabilif

ne archived components are to be accessed;
ements affecting the time that components shall be maintained in an archive CMS:
ts may also be archived internally in the CCMS so that a copy of record of a publication rele
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pase management
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ons that support multiple and simultaneous. product versions shall establish policies :
o manage multiple versions of components in‘the CCMS.

nizations support multiple product release’ versions simultaneously. Writers simultaneoy
H edit content that is used across multiple versions of the product or system information
may merge those versions at a future time.

and merging are widely used otitside the software industry. Branching and merging can 3
manage variants as well.

t multiple versions of 4 product in the information for users, components are branched

account fi
release o

, merging is erref-prone, tedious, and time-consuming, as the writers examine multiple
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manual pi
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urs. When this process is handled manually, often by maintaining multiple versions ¢
he component .and discover that some variants are incorporated and others are not. T|

ocess mayrbe automated to the extent that changes among branched components do
change$ conflict, manual intervention is necessary.
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ongoing changes and then optionally merged back into a main topic when the next product
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Organizations shall maintain policies and practices to avoid conflicts among writers of concurrent

versions o

a)

f components. These policies and practices shall address the following aspects:

components);

b)

‘)
d)

28

who is responsible for creating branches of components;
at what level branches are to be allowed;

how to create and label the component branches in the CCMS.

under what circumstances to create and manage branches (multiple versions of the same base
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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 functionst
thg branched components and institute automatically the non-conflicting changes. A non-
change is typically unique, without multiple changes to the specific text.
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en conflicts in branched components or other areas are discovered, the organization sh
cedures and a designated authority, such as the content owner, a change/-control bo
brmal collaboration to decide which changes should be implemented and which should b
ough collaboration.

L3 Publication of content

b organization shall define the output formats (i.e. PDF, HTMI§ user assistance) require
rs and establish a set of publishing pipelines to enable wtiters to select and implement
plication types. These may include:

functionality of the CCMS;

word processing and desktop publishing appli¢ations;
external processing systems;

mixture of these methods.

documents, the publishing of outpit is handled within the application that was used to
rce documents. Word processingand desktop publishing files may be printed directly or t
PDF using the application functions themselves. For XML files, the publishing of output m

handled within the application;or may be handled through an external processing system
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cuments that originate in standalone applications for word processing or desktop pub
cessed for publication at the desktop. Some organizations choose to publish XML con
ktop as well, which can introduce inefficiencies and the inability to scale to large volumes

b become eomplex because of requirements for local versions of publishing software and

ang

To

| style sheets.

V01d duphcatlon of effort and technology, the orgamzatlon may establish a centralized

system or through the publlshmg functlonahty of the CCMS
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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 manag¢ content efficiently, provide distributed and controlled access, and maintain a single)soujrce
of authoritative content, content components developed by an organization shall be stored ina CCMS.
XML- stryctured content shall be managed in a database that stores and is capable ‘off addressjing
individuall components for identification and retrieval. The input, storage, removal, dnd’output of fhe
components in a CCMS shall be controlled through automated functions.

Using a CECMS allows each item of stored content to be independently maintainéd so that it may| be
accessed 4dnd used by individuals with the proper permissions. Each component may be added to fhe
CCMS aftef writing or may originate in the CCMS.

Database $upport for a CCMS may be of several types:

— Relatipnal database

— XML database

— Mixed database types that include both relational anid XML structures
— Object-oriented databases.

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

Given the|requirement that components be: available for reuse and linking, a CCMS should mangage
components created using an XML strugture, supported by a document type definition (DTD) dr a
schema. These systems are generally-referred to as CCMSs because they can address and manage the
individuall components that are used to build larger content objects. A content object may consisf of
paragraplys, lists, and tables as well’as more detailed semantically named structures such as <steps:; or
<notes>, il conformance with.the associated DTD or schema. A CCMS that can deconstruct large content
objects info their components allows these components to be addressed and managed individually.

11.2 Component eontent management system framework

11.2.1 Ge¢neral'storage requirements

Regardlesp of‘the underlying database used, the CCMS shall store content as components in the CCMS.
Components 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
of settings for storage, metadata, workflow, and behaviour. Content types enable setti

definition
ngs to be

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

associated with a single content type.

_“ A, y—Stppor 1€ S S FOT— Ot e —Cotiteh . 1€ 3
corpponents with their given content type. Common reliable associations are provisioned fp
corpponent property (file extension, mime-type, or DTD).

11)2.3 Metadata structures

The CCMS shall support storing and retrieving metadata associated with components as
fields. The CCMS shall support arbitrary textual content for metadata yalues. However, th
maly be further controlled by applying constraints or typing to fieldsCAvmetadata structu
or fontrol mechanism that is not defined by the CCMS shall be administered through its
coiptent type.

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

The CCMS shall accept at least two basic forms of metadataradministrative and descriptive.

11|2.4 Administrative metadata

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

— | Created date and time

— | Last modified date and time

— | Content type

CCMSs may provide additi¢nal administrative metadata, including:
— | Owner user and group

— | Permissions

— | Componéntlife cycle state

— | Validation status

— | Rights management metadata

associate
bm a basic

metadata
bse values

Fe, typing,
hssociated

hents. The

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

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

hould nrovide a mechanism fo ifving ahije ing onomie nd hem h as

FOAF. This system should include operatios like adding removing, and editing taxongmy

provide thle ability for an external system to apply automatic classification to objects, or writer-assisfed
classificatjon where the classification system can suggest high value metadatathat writers can then
apply to components as needed.

11.2.7 Additional metadata requirements
The CCMS|shall allow the metadata schema to be updated programmnatically.
If some vajues cannot be directly modified by the user, the CCMS'should treat them as "read only."

The CCMY may also support the ability to assign metadata’to components based on the associated
content tyjpe definition.

11.2.8 Orxganizational structures

The CCMY| shall provide at least one primary>mechanism to organize content into logical structufes.
The logicql structure may be accomplished-through folders, metadata, publication structure, or other
means.

11.3 Component content magagement system management

11.3.1 Cgmponent creatienand modification
The CCMS|shall providebasic functions for managing content in the CCMS:
— Creatg¢

— Read

— Updat

— Delete
— Rename

— Move

— 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.

"Rg¢name” allows a component's name to be changed. When a rename occurs, the CCMSshfall update
links to that component from other components as part of the process.

"Mpve" allows a component's apparent location in the primary organizational structur€ to bg changed.
WHhen a move occurs, the CCMS shall update links to that component from other componentq as well as
links from that component to other components, to reflect its new location in the,€CMS.

"Cqdpy" allows an object to be duplicated in the same location or to a newocation and giyen a new
object name.

WHhen applying these functions, the CCMS shall update links to that eomponent from other cqmponents
as ell as links from that component to other components duringthe process.

11)3.2 Import/export

Acquisition is the process of importing existing contefit into the CCMS. The CCMS shall proyide a way
to Import content into the CCMS. The CCMS shall previde the ability to import componentq from and
export components or content to a local file system or a cloud environment. During the impoft process,
corpponents that do not exist in the CCMS shalkbe handled by the "Create" function. Components that
alrpady exist shall be handled by the "Update;' function. If an issue occurs during the impoft process,
changes made during the process should berolled back.

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

11)3.3 Bulk export

To [support bulk export, the)CCMS shall provide a mechanism to download a set of files 4s a single
pagkage. When the user selects a folder or a set of files to export, the CCMS shall package gnd deliver
thgse files to the userfin a format that can be unpacked and used on a local file system. The ¢CMS shall
support bulk export;

11{3.4 Dependency export
The CCMS:shall allow dependency export.

The €EMS shall provide a mechanism for a user to download a packaged set of files and its degendencies
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 Contentobjectcheck-outandcheckinm——————

11.4.1 Ge¢neral

The CCMS|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 curréntly checked put
by a speciffic user. The CCMS shall prevent other users from checking out a component that has b¢en
checked ofit by another user. If another user attempts to check out a locked compoenént, the CCMS shall
deny this ¢peration and indicate the user who currently holds the lock.

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

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

The CCMS|shall allow administrators to unlock components regardless of which user originally locked
them.

11.4.2 Bulk check-out/check-in

The CCMY| shall select and check out or checlk;in an arbitrary set of components from the CCMS. The
CCMS shall also support dependency-based: check-out/check-in. When dependency-based check-out/
check-in if invoked, the CCMS shall check:out/check-in the selected components, as well as components
that are direct or indirect dependencies-of those components.

The CCMS|shall not allow a user te-perform a dependency-based check-out/check-in if a component in
the set of dlependencies is checked out by a different user.

11.4.3 Check-out and check-in after restart
In the event of a CCMSTestart, the CCMS shall provide the following capabilities:

a) Retain locking information for components.

b) On checksin, 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.

For each component the system shall list every link that references that component. This function is
often called "where-used".

Foif each component, the system shall list the components that are dependencies of that comfjonent.

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

1116 Search

11]6.1 General

The CCMS shall allow components to be found by querying the €EMS. When the CCMS is qiieried, the
CCMS shall take the access control settings of the CCMS into consideration, filtering components from
thd result list to which the querying user is not permitted to access.

In 4ddition, the CCMS shall allow queries of the entire CCMS, as well as confining the query tq a specific
setlof components. The CCMS shall allow confining asearch query to the

a) | set of selected components and confined onlyto those components;

EXAMPLE1 A search can be confined to asspecific folder or a selection of files. A user can selqct files and
folders manually, or it can be selected viasother methods like taxonomy.

b) | single component and only to that@omponent;
EXAMPLE 2 Auser wants to,s€arch inside a single component if that component is very large.

c) | single component as wellyas that component's dependencies and only the componeht and its
dependencies.

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

Dufing a search, matched results shall be scored based on their relevance to the search quqry. Higher
scdred results shall appear higher in the list of returned search matches.

The CCMS.¢an also combine two or more querying methods to further refine the matching rejsults.

The GCMS should save searches so that the user can invoke the same query without having|to enter it
agdinmanually.

11.6.2 Full text search

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.

EXAMPLE 1

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

'Regex’ regular expression (Regex) search: The search query is a regular expression.

Boole

hn search: For each term, the user can specify whether terms are a connected set with Bool

Pan

logic. [Chis logic states if terms shall appear, can appear, or are not permitted to appear.
EXAMPLE 2  This query states: Return documents that match terms “dog” and “cat” or match “horse” but do
not contain “donkey”.
(“dog”[AND “cat”) OR (“horse” AND NOT “donkey”).
The CCMS|should report on which terms matched a given component and shoiv a highlighted excerpf of
the conter]t where the match was found.
Full-text sparch shall include auto completion of search queries and.Spelling corrections or suggestidns.
The CCMS|should save searches so that the user can invoke the same query without having to entdr it
again marfually.
11.6.2.2 Full text search in XML repositories
For CCMS4 supporting XML content, the CCMS shall:
a) not copnsider XML tag names, namespage® declarations, comments, processing instructions,| or
attribpte names as part of the full text content being searched;
b) token]ze component content on whitespace based on XML whitespace processing rules;
c) token]ze component content based on the XML structure; thus, the CCMS shall recognize that the
tags between texts imply a break in the text token.
EXAMPLE In the following)markup, the CCMS recognizes that “Item one” and “Item two” are independent
clauses, eve¢n though they ake not separated by whitespace or punctuation.
<ul><lj>Item one€/li><li>Item two</li></ul>
11.6.2.3 Fulltext search configuration
The CCMS MS
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.

EXAMPLE 2

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

used for processing.

36

The CCMS can be configured to ignore matches found in alt text for images or information in files
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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.

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

11.

6.3 Metadata search

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

In support of metadata search, the CCMS shall match queries against component metadata. For XML-

based CCMSs, this mqfr‘hing caninclude metadatainside components
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eted search, often called faceted search navigation or faceted browsing, allows the-useéj
hponents through classification collections. Each collection represents a predefinéd face
user can search.

en searching, the CCMS shall present the user with a list of facets. Each facetshall be pres
ndicator informing the user how many search hits belong to that particular'facet with res
binal search query. The user can select one or more facets, and the CGMS/shall return res
the intersection of the results from each facet.

6.4 Structured search

uctured search allows query targets to specific parts of-the XML component structure
hth specification. Structured search is often combined*with other forms of search to ret
cific results over large content sets. The CCMS shallprovide a user interface to allow the s
structured-search query.

lvever, the CCMS should prevent the submissidgimof malformed queries for malicious purpo
AMPLE A user wants to search only comp@nents that contain a source code example inside pr
pde[ancestor::task]

@ user wants to find each frequently-asked question that also contains an image and an example:

q[image and example]
6.5 Advanced search capabilities

6.5.1 Stemming

mming is theprocess of reducing search terms to their stem form. For instance, cats can &
cat”. An,aggressive stemming system can reduce “argued, argues, and arguing” to “argu”.

6.5.2 )Taxonomy support in search
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erformed.

The most common improvements to search are query expansion, search refinement, related search
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”

"Oncol

ogist"

"Pediatrician”

"Cardiologist"

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

With search refinement, the CCMS shall analyse the taxonomy and indicate to the user that there are

narrower

EXAMPLE 2

search on a

Like searc
the taxond

11.6.5.3

With fuzz}
be considg
use shorté
distance.

11.7 Ver

11.7.1 G¢

The CCMS§
a version

componenyt.

The CCMS
informatig

Lerms that produce a more refined search.

» o«
)

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

h refinement, the CCMS shall analyse the query and suggest other related seafeches based
my.

Fuzzy matching

red relevant. Fuzzy matching is especially important when users spell terms incorrectly
ned versions of words. The degree of similarity of terms is eften measured by the Levensht

sioning
bneral

shall track version information for cemiponents in the CCMS. The CCMS shall maint
history for each component that tragks changes made to the content or metadata of t

n about the committed chahge. The CCMS shall retain the following information for e

committedl version:

User

Time

The CCMS

ho committed the change to the component
ht which the change was committed

shall have the ability to:

retur

a)
b)

the content of a component at a version in the component's history;

return the content for a set of components at a specific time in version history;

If a search for “doctor” returns a large number of results, the CCMS suggests to the ' writef

to

on

’ matching, the CCMS shall recognize terms that are not exact matehes but similar enough to

or
ein

Qin
hat

shall also maintain a local wersion number for components that can be used to retyirn

hch

c)
in the

d)

component's version history;

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

11.7.2 Branch and merge

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

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

38
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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 at the

component and publication level and allow them to be accepted or rejected to complete

he merge

prd
Th
aff

11

Th
thd

a)

b)

A
pul
rel

As

pag
or
all

11

Th
acd
thd

Th
for

cess.

bcted.

7.3 Release management

b CCMS shall allow concurrent working, future (or parallel), and pastaeleases. Releases
following associated metadata:

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

a name and target version number for the release.

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

an archive, a past release is frozen, and as such the CCMS shall prevent changes to comp
t release. The CCMS shall instead allow a past release to be branched and modified and th
hgain released. A future or parallel'release is a branch of a past or working release. The
w work on parallel releases concurrently with the working release or other releases.

8 Graphics and multiniedia management

e organization shallspecify how graphics and other media types shall be managed in th
ordance with theeapabilities of the CCMS. Graphics and other media types shall be maint
version controt-functions of the CCMS.

b CCMS shalkstore digital images, including graphics and other media types. Appropriat
mats thatare widely used and are recognized industry standards, such as JPEG, GIF, BMP,

andl others;Should be supported.

Th

b \CCMS shall allow metadata to be applied to graphics and other media types to aid in s

e CCMS shall report on the last time a branch or subset of a branch was merged and s#what cgntent was

shall have

which are

ase of the

se. A past
ublication

nents in a
en merged
[CMS shall

b CCMS, in
hined with

e graphics
PNG, SVG,

earch and

re

tevalSee 11.2-3 for more details on metadata. The CCMS may use metadata embedde

assets to populate metadata fields.

in digital

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-¢

have 4
by tyg

allow
grant¢

allow

11.9.2 Se

Because s
system or
to protect
code or ot

The CCMS
can use tw
it shall be

The CCMS

Userl

User @

File c1

Additiona
sorted res

As with 1
interfaces
to security

For an aud

T prery

CCMS structure that is flexible enough to allow or deny access to components individually
€

for the definition of access levels such that access to CCMS functions and components can
bd or denied to each access level;

users to be assigned to or removed from access levels.

curity

bme vulnerabilities allow unauthorized persons to run maligious code and thus take over
obtain access to private or proprietary information, the CEMS owner shall take precauti
the content and the users and to help prevent the systém'from becoming a host of malici
her attacks.

shall provide levels of user authentication using’methods such as password or biometric :

encrypted or cryptographically hashed or otheérwise obfuscated.
should log the dates and users involvediin the following activities:
bgin and logout

reate, change, and delete events

eate, change, and delete events

ly, the CCMS should.sort or filter on date, user, and event type and report the filtered 4
ults.

T systems, €CMS security encompasses human access as well as machine-to-mac
includingallowing remote control and monitoring. CCMS hardware and software are sub
 vulnerabilities.

it of the CCMS security, guidelines are provided in the ISO/IEC 27000 family of standards,

The CCMS

s

[ oI

be

the
bhns
bhus

ind

o or even more methods. If password or otherinformation is stored for use in authenticatjon,

ind

ine

a)

1 11 ) R | £o11 H 1 4+ 1
SIIAIT AP PTy TITTOTTOWTTE STTUT ITy " CUTITT UTS.

provide a method to authorize users and securely manage associated sessions; if the system stores

sensitive user information, such as passwords, they should be encrypted; encryption should be
used to secure transmitted user data;

b)

prevent users from elevating their privileges without re-authenticating;

personal information that can be used to compromise the security of the user’s account;

d)

40

provide encryption for sensitive data that can be exchanged between remote clients;

not transmit sensitive data in order to assist a user retrieving a lost or forgotten password or other
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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 Controls as defined in ISO/IEC 27001 can be used as guidance or requirements. The ISO/IEC 27000

family of standards detail techniques for information security management.

Seq
exd
cou

Pag

urity designations or characteristics should be included when content is displayed or pi
ct wording can vary in different organizations and can have legal implications (which c
ntry). Typical security banners include the following:

XYZ Corp. Confidential
Internal Use Only
Public Information

res without appropriate security designations can be implicitly public information (ev

prd
fro

tected by copyright) or lacking in essential legal protections) depending on the legal ju

of the security designation. Declaration of security designation should not be considered st
pravide security control. CCMS design should include evaluation of passwords, encryption,
techniques to provide additional security controls.

A
ind
as

11

ualified person associated with the CCMS<ewner should assess the adequacy of th
icators and security protection for the systém. Reviews should be at regularly scheduled
h result of a review-triggering event (e.g. sy/stem modification, change in ownership).

10 Content creation and acquisition

10.1Writing interface

bort content using integration with an external writing interface. If the CCMS provids
ting function (a writing interface), that interface shall:

allow for the definition of content types;
provide dn-interface for writing components of the types that have been defined;

guide-or constrain the writer, based on the definition of the information within and|
around the content type being written.

inted. The
in vary by

en though
isdictions

which they can be accessible. The security designation”does not ensure automated enfforcement

fficient to
and other

a¥

security
intervals,

iting is the process of creating new content. CCMSs can provide native writing functionality or

S a native

metadata

11.

10.2 Content and metadata functions

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

a)
b)
)
d)
e)

creation of metadata elements to be applied to content types;

addition of metadata elements individually to content types;

display of metadata elements during the writing process;

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

deletion of components in the CCMS from the writing interface;
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f)

component links;

g)
The CCMS

applie

creation of multi-paragraph text elements.

should validate and enforce the structure to:

d to one or more content types;

creation of a content hierarchy into which components can be added and support component-to-

allow the creation of independent metadata elements with controlled vocabularies that can be

apply metadata through drop-down lists and other methods to consistently apply controlled

vocabpilaries;

!

supp
writin

allow
or for

11.10.3Sdientific notation and vector graphics

The syste
Markup L3
editing an

t a variety of component organizational structures to be applied to components.from
g interface;

the creation of rich text elements that include block and inline semantic tagging (preferr
mat tagging (less preferred).

m shall provide the ability to work with equations using a standadrd such as Mathemat
inguage (MathML https://www.w3.org/TR/MathML3/). The system shall be able to allow
d publishing of scientific notation, such as mathematical expréssions, chemical formulas, :

soontoa

The syste
TR/SVG2

they woul
formats su

11.10.4W

Integratio
interface

created ot
in 11.10.5.
a) specif
b) add ac
c) guide

being
d) store,

lLformats supported by the system.

shall provide the ability to work with vector graphics such as SVG (https://www.w3.0

the

bd)

cal

for
ind

g/

). The system shall allow users to manage, inserf.and format vector graphics the same V
1 manage other media in the system. The system shall publish vector graphics to all out
pported by the system.

riting integration

h with an external writing envirenment can be direct, where the CCMS projects its u
nto the external environment,~or indirect, where the CCMS consumes the independer
tput of an external environment. Indirect integration is considered acquisition as discus
If a direct writing integration CCMS is provided, the integration shall allow the writer to:

y the target content typeinto which an externally written component is to be stored;
Iditional metadata'to the component created that is not supported by the external interfa

or constrain‘the writer based on the definition of the information within the content t}
created;

retrieve; and delete components between the external environment and the CCMS.

The systemshould provide the ability to enforce style guide rules via technology such as Schemat

yay
put

Ser

tly
sed

pe

fon

or a similar technology. Schematrons should be able to be configured to report warnings and errors to
writers as they are editing content. The system ideally should also provide the ability to suggest fixes to

content th

at 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)

optional elements in the target content type;
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log input parts that cannot be segmented or parsed and distinguish between mandatory and
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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.

cquisition is included, the CCMS should allow:

input content to be targeted to content types in the CCMS (or put in the CCMS as non-categorized

components);

11

11

A Y
th

Th

h)

a single input to be segmented into multiple components;
the specification, detection, and logging of useful exceptions during the acquisition,even
monitoring, review, and configuration of acquisition events;

an administrator to specify rules for how to fill additional metadata based on values that 3
in the input.

11 Workflow

11.1Workflow creation

vorkflow is a named sequence of states that components of a particular kind are expe
ough from their original creation to their eventual fetirement (by archiving or deletion).

b CCMS shall allow:
creation of a single workflow;

creation of a status (or state) metadata‘field with a controlled list of values that can be
each content object;

administrators to apply the status field to content objects so that it is part of the metad
content object;

writers to see and change the value of the status field in a native writing CCMS if implem
a separate interface if native writing is not supported;

tracking the date ahd time for each status change;
administrators to override writer set statuses;
writer§ and administrators to view content objects sorted by status;

suppression of given statuses in publications that the CCMS creates.

re present

cted to go

applied to

hta of each

bnted or in

11.11.2Workflow specification

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
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;

amanual trigger occurs when a writer or administrator performs an action in the user interface

to cause a step change;

alll automatic trigger occurs when a CCMS event (e.g. when a date and time is reached or whe
né¢w file is added to the CCMS) causes a step change;

integrjate workflow with the localization CCMS such thatlocalization can be made partofithe ove
workfflow of a content object.

An enhanded CCMS should allow writers to:

see the roles they have been assigned;

perfoim workflow tasks from their writing environment sorted by content object, role, or workf]
step they are responsible for;

see a [ist of the content objects for which they are responsible-in the workflow and indicate
writer’s current workflow step;

see a list of the content objects that are waiting for thewriter to progress along with the time t
the content objects have been waiting;

displ

workflow step and log comments they can haye-about the current step;

pause|a workflow and log a comment abouttheir reasons for doing so.

11.11.3 Wprkflow reporting

The CCMS

sorted by ptatus, content type, or date of the last change.

The CCMS|should:

support a workflow.aurdit trail that logs the steps transitions for each content objects;

allow

and tgqsk;

allow fferéexport of the reports into common table formats, such as CSV or tab delimited.

for sorting.and filtering workflow reports by workflow, content object, step, role, user, d

na

rall

ow

the

hat

their content objects and, when appropriate, advance their content objects to the next

shall allow an administrater to view the workflow status of each content objects in the CQMS

ate

The system should provide the following list of reporting capabilities. For each, the system should be
able to run areport in the “context” of a set of components that can be grouped into folders by metadata
or a set determined by the linking dependencies of another component:

44

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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