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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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'nmental, in liaison with ISO, also take part in the work. ISO collaborates closely with “4
hal Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

hal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
task of technical committees is to prepare International Standards. Draft International Standar
hal Standard requires approval by at least 75 % of the member bodies casting '@ vote.

circumstances, particularly when there is an urgent market requirement for such documents,
committee may decide to publish other types of normative document;

O Publicly Available Specification (ISO/PAS) represents an agreément between technical experts
O working group and is accepted for publication if it is approved by more than 50 % of the memb¢g

of the¢ parent committee casting a vote;
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O Technical Specification (ISO/TS) represents an agfeement between the members of a techniq
hittee and is accepted for publication if it is approved by 2/3 of the members of the committee casti
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S .

AS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for|
ee years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
, it is reviewed again after a further three years, at which time it must either be transformed into

nal Standard or be withdrawn.

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

18152 was prepared. by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC
cs of human-system-interaction. It extends and formalises the user-centred processes difined

5504 developedby ISO/IEC JTC 1/SC 7.

bn elaborates on ISO/TR 18529.

by the technical committees are circulated to the member bodies for voting~Publication as an
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Introduction

:2003(E)

This specification presents a view of system life cycle processes with an emphasis on the identification and
handling of issues related to people (users and other stakeholders). It is intended for use in process
assessment. The specification describes a set of processes that address issues associated with humans

th

P

a

b

Cc

as

af

S

IS
of
in
S

IS
E
us

gq

of
ag

@

These have led to the widespread adoption of process modelling and“assessment as an elems

develop and operate a system or organization. Process referencé models have been defined for
plications and industries. International Standard process models are being developed by ISO and ISO/IEC
JTC 1. This specification provides a bridge between standardization in the area of Ergonomics
TC159) and the life cycle standardization being carried outrby ISO/IEC JTC 1 Information technold

between ISO/PAS 18152 and ISO 13407 is provided in Annex G.
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ocess models offer:

required level of performance,
a description of the factors that hinder this ability, and

the means of addressing such shortcomings and mitigating risk.

surance of timely and effective system delivery. Processes are defined at the level of what i

pftware engineering.

O/PAS 18152 makes the contents of ISO 13407 accessible to process assessors and to those fan
involved in, process modelling. ISO/PAS 18152 extends the range of processes in ISO 13407 to
egration of human-centred design with-project and organizational processes and makes
paration between human-centred processes and human-centred design in the system life cycle. A

O/PAS 18152 informs the devélopers and users of process models who want to
gonomics/Human Factors precesses in system, hardware and software life cycles in order to assu
ability, health and safety.

ne processes in ISO/RAS 18152 (the Human-System process model, or HS model) present a ¢
od practice in ergonomics/human factors, user/human-centred design and human factors integrati
range of industries.worldwide. These processes are performed by a range of staff and with differen
rigour depending on the industrial sector, the type of system, its purpose or use and the ne
sured levelof-usability.

O/PAS 18152 has been developed with the following objectives in mind

the potential to analyse the ability of an organization to deliver and/or maintain a &ystem thal meets a
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will affect

o provide the means of assessing and mitigating risks arising from human-system issues that

usability through the life cycle, both at transition points between life cycle stages and during each stage.

communication.

To provide a description of human-system processes for use in project planning and for inter-disciplinary

As a basis for understanding and cooperation during the tendering process and for human-system

capability evaluation to support contract award, either in a stand-alone manner or in conjunction with a

software or system capability evaluation.

— To provide a basis for structured human-system process improvement by supplier, customer or
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Ergonomics of human-system interaction — Specification for
the process assessment of human-system issues
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This Publicly Available Specification presents a human-systems (HS) model for use-in ISO/IB

thiese processes. It details the practices and work products associated with achieving the outcome

The model describes processes for specifying and evaluating usability; ‘health and safety, but it

and tools. It may be informative for those responsible for human factors activities and hums
ecialists. The latter groups of readers should familiarise themselves with the vocabulary of process

Scope
nformant assessment of the maturity of an organization in performing the processes.that make
able, healthy and safe. It describes processes that address human-system issties’ and the out

OCEesSS.

dress all processes relating to their achievement.

ne model will always be tailored to the specific organizational andssystem context prior to use in as§
nnex D provides advice on tailoring process models for a range.of uses.

e HS model does not define the roles or competencies ©of staff who perform HS processes.
his specification is intended for use by process assessors and those developing process assessme

odelling and process assessment prior {0 Teading this specification. The Bibliography lists in
pndards and texts.

N
T
cq
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N

p}évides the framework in which the process descriptions in this specification may be used. This sp
def
a

emmbedded systems, hardware and software. The model can be applied to generic systems (fof
nsumer products), bespoke systems (for example control or defence systems) and systems which

his specification should be used in ;conjunction with ISO 13407 and ISO/IEC 15504. The latter

ines an additional category ef\processes for use with other process standards, for example ISO/I
d ISO/IEC 15288.

DTE 1 Readers of thi§ spéecification are expected to be familiar with ISO 13407 and ISO/IEC 15504.
his specification-can be applied to the specification, design, assessment and operation of m
ntinuously )change to meet changes in the business or user environment (for example ma
formation systems). However, it will need to be tailored for each application.

DTFE)2  Copyright release for the process descriptions: Users of this specification may freely reproduce t

C 15504-
a system
comes of
s of each

does not

sessment.

nt models

n factors

formative

standard
beification
EC 12207

anned or
example

nagement

nNe process

descriptions contained in Clause 7 and AnneXx A of this Specification as part ot any Process Assessment Model, or as part

of

2

any demonstration of compatibility with this specification, so that it can be used for its intended purpose.

Conformance

Those wishing to claim that derived process assessment models are conformant to this specification shall
meet the conformance requirements of ISO/IEC 15504-2:2003, subclause 6.3. An example of such a
conformance statement is provided by the attestation of conformance in Annex | of this specification.

©

ISO 2003 — All rights reserved


https://standardsiso.com/api/?name=d92d8e8d47ab0a07f3e7b0d02fe8b7ca

ISO/PAS 18152:2003(E)

3 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 6385

:—1), Ergonomic principles in the design of work systems

ISO/IEC 9126-1:2001, Software engineering — Product quality — Part 1: Quality model

1ISO 9241
Guidance

ISO 1340

ISO/IEC 1

ISO/IEC 1

ISO/IEC 1

4 Terms and definitions

For the p
ISO/IEC T
are given

41
(process

ability of @ process to achieve a required goal

on usability

7:1999, Human-centred design processes for interactive systems
5288:2002, Systems engineering — System life cycle processes
5504-2:2003, Process assessment — Part 2: Performing an assessment

5504 (all parts) Software engineering — Process assessment

urposes of this document, the terms and definitions given in 1ISO 6385, ISO 9241-11, 1SO 1340
'R 15504-9, ISO/IEC 9126-1 and ISO/IEC 15288 apply.cThe terms most relevant to this specificati
below.

capability

~

11:1998, Ergonomic requirements for office work with visual display terminals (VDTs) — Part 41:

pn

>

in

is

[ISO/IEC [TR 15504-9:1998]

NOTE 1 This usage differs from human capability, military capability and operational capability. To avoid confusid
these alterpative usages are avoided in this.specification.

NOTE 2 | The capability levels used in JSO/IEC 15504-2 are included in Annex E.

4.2

context af use

users, tagks, equipmenf\(hardware, software and materials), and the physical and social environments
which a system is used

[1SO 9241-11:1998]

4.3

enabling system

system that complements the system of interest during its life-cycle stages, but does not contribute directly to
its functionality

NOTE 1 For example, when the system enters the production stage of the life cycle, an (enabling) production system
required.

NOTE 2  Each enabling system has a life cycle of its own. This specification is applicable to each enabling system

when, in its own right, it is treated as the system of interest.

1) Tobe

published. (Revision of ISO 6385:1981)

© ISO 2003 — Al rights reserv
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4.4

enterprise

that part of an organization with responsibility to acquire and to supply products and/or services according to
agreements

[ISO/IEC 15288:2002]

NOTE An organization may be involved in several enterprises and an enterprise may involve one or more
organizations.

4,
efflgonomics

human factors
study of human capabilities and limitations, human interaction with technologies and environmentg, and the
application of this knowledge to products, processes and environments

NOTE The new word “Ergonomics” was originally created from a combination of thé\ Greek words “¢rgos” and
“npmos” to mean literally “laws of work”.

46
farmative evaluation
eValuation designed and used to improve the object of evaluation, especially when it is still being devieloped

[Tlhe Program Evaluation Standards, second edition]

4.7
HF data
information about users and other stakeholders that is generated and maintained by the Human Scignces

NOTE This includes, for example, anthropometric, data, health and safety data, psychometric meagsurements,
ergonomics standards, accessibility standards, and expert knowledge in all human sciences (e.g. psychology,| sociology,
mgdicine, human computer interaction, behaviouraliscience, anthropology, management science, education,| personnel
and staffing management), and codifications of. this information and knowledge (e.g. international standards)| legislative
reguirements, existing patents, good practice; style guides and project standards).

48
hyman-centred design
user-centred design

an approach to design thatis-eharacterised by the active involvement of users, a clear understanding of user
and task requirements,-an-appropriate allocation of function between users and technology, iterations of
de¢sign solutions, and multi-disciplinary design

[

$0 13407:1999; subclause 5.1]

NOTE Usability engineering is often used as a substitute for human-centred design. However applyirl]g usability
erjgineering.methods does not necessarily prescribe the active user involvement that is the essence of human-centred
dgsign, In-addition, usability engineering often over-emphasises the role of evaluation methods. Human-centied design,
on thevother hand, refers to the process of analysing context of use, eliciting user requirements, produgng design
sdlutions and evaluating the design against the requirements, all in an iterative fashion.

49

human factors integration

a systematic approach to the identification, tracking and resolution of human-system issues in order to ensure
the balanced development of both the technological and human aspects of operational capability

NOTE 1 The aim is to ensure that project decisions are properly informed by adequate information about the human-
related issues, and that relevant project decisions take proper account of HF data.

NOTE 2  Adapted from UK MoD Human Factors Integration — An Introductory Guide, 2000).

© 1SO 2003 — Al rights reserved 3
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410

human-system issue

an issue (for example, a need, want, constraint, limit, concern, barrier, factor or consideration) relating to the
people (users and other stakeholders) and their involvement in, or interaction with, a system at any time in the
life cycle of that system. The domains in which HS issues may arise are listed in B.6.

4.1

life cycle

the stages and activities spanning the life of the system from the definition of its requirements to the
termination of its use covering its conception, development, operation, maintenance support and disposal

NOTE Adapted from definitions in IEC 61508, ISO 13407 and ISO/IEC 12207.

412
(base) prjactice
a technicpl or management activity that contributes to the creation of the output (i.e. work products, sg¢e
Annex A)|of a process or enhances the capability of a process

[ISO/IEC [TR 15504-9:1998]

413
process
a set of interrelated activities, which transform inputs into outputs

[1SO 8402:1994]

414
process assessment
a disciplined evaluation of an organization's processes againista model

[ISO/IEC [TR 15504-9:1998]

415
process tategory
a set of pfocesses addressing the same general area of activity

[ISO/IEC [TR 15504-9:1998]

4.16
process {[mprovement
action taken to change an erganization's processes so that they meet the organization's business needs and
achieve its business goals~more effectively

[ISO/IEC [TR 15504-9:1998]

417
project
an endealour with defined start and finish dates undertaken to create a product or service in accordance with
specified resources and requirements

[ISO/IEC 15288:2002]

NOTE The term ‘project' is not intended to be exclusive to the development of a system. Projects include long-term
activities related to a system, such as training, maintenance and support.

418

prototype
refers to any artefact created for the purpose of demonstration to users in order to elicit or test user feedback

4 © ISO 2003 — Al rights reserved
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or

ISO/PAS 18152

documents, scenarios.

NOTE 2  Adapted from ISO 13407.

4.
st

19
akeholder

:2003(E)

This includes inter alia demonstrators, mock-ups, paper prototypes, simulations, role-plays, dummy systems

an interested party having a right, share or claim in the system or in its possession of qualities that meet that
party's needs and/or expectations

E XAy Fe—tser; dstermer; plever—dey - ; —FAa 5 Ff—stpport desk.
“The employer” includes those responsible for providing the personnel for a system (e.g. staffing plannefs, training
organization).

NOTE The term “project stakeholder” is used in this specification to refer to the members of an organigation who
hgve a stake in a project. This includes, for example, the project manager, task leaders, technicalstaff, adminisjrative staff,
arjd quality assurance.

420

siimmative evaluation

eyaluation designed to present conclusions about the merit or worth”of the object of evaluation and

re

[1S

ta
w

commendations about whether it should be retained, altered or eliminated

he Program Evaluation Standards, second edition]

£21

ystem
combination of interacting elements organized to achieve.one or more stated purposes

BO/IEC 15288:2002]

DTE 1 A system may be considered as a produgt-or as the services it provides.

5ks and organizational or management.procedures. When these are combined with users and operated, the
brk system q.v. ISO 6385 gives guidance)on the design and operation of work systems.

L2

task
ajxsactivity required to achieve an intended outcome of a work system

DTE 2 A system includes the workplacej physical equipment, computer software, documentation, manuals, human

result is a

NDTE 1  Adapted from+SO 6385:—").

NODTE 2  Task(is-not used to describe a project activity, the term 'practice’ q.v. is used for this type of activity.
423

user

individual interacting with the system [ISO 13407:1999]

NOTE The user organization can also be considered as a user of the system.

4.24

usability

extent to which a product can be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use [ISO 9241-11:1998]

©
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4.25
work product
an artefact associated with the execution of a process

[ISO/IEC TR 15504-9:1998]
NOTE A work product might be used, produced or changed by a process.

4.26

work system
the work [SySterm COmpriSes a combination of peopte and Working equipment, acting together i the work
process, fo perform the work task, at the work space, in the work environment, under the conditions imposé¢d
by the wark task

[ISO 638%:1981]

5 Symbols (and abbreviated terms)
BP Base Practice

HCD Human-Centred Design

HF Human Factors

HFI Human Factors Integration
HR Human Resources

HS Human-System

6 Content and format of the model

6.1 Use of ISO/PAS 18152

The HS model presents a particular view of system processes that emphasises the treatment of HS issuesl|in
the system life cycle and its processes. The human-system process category consists of a set of processes
that addregss issues associatedwith people throughout the system life cycle. The HS processes contribute [to
the achieyement of usability,_ health and safety for the intended users of a system throughout its life.

Clause 7 |presents three sets of process descriptions. Each description presents the purpose of the procesgs,
what will pe achieved' if it is performed (the outcomes) and lists the practices by which these outcomes are
achieved) Notes“on each practice and a list of the work products used by and produced by the process are
provided |n ARnex A.

Informative annexes are provided to this specification. Annex A provides descriptive notes on the processes
and practices in Clause 7, and lists of work products for each process. It may be used as an assessment
model. Annex B describes the technical components of the model, the relationship between the processes in
the model, the lifecycle and the organization, and places it in context to assessment and process standards
and HFI. Annex C presents an additional set of processes relating to human resources activities and system
usability. Annex D describes the use of the HS model in process definition, improvement and assessment.
Annex E describes the ISO/IEC 15504 capability scale and indicates the practices in the HS model which are
evidence of maturity greater than level 1. Annex F indicates the interrelationship between the processes and
work products in the HS model. Annexes G and H present mappings between the HS model and ISO process
models for HCD and the system life cycle. Annex | is an ISO/IEC 15504 conformance statement for the HS
model.

6 © ISO 2003 — Al rights reserved
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The HS model presented in this specification uses the format common to process assessment models.
Process assessment models describe the processes that give an organization the best opportunity to achieve
defined technical goals. The processes in this model are described in the format used in ISO/IEC 15504. Each
process is described with a reference number of the form HS.n.m and a unique title. “HS” indicates that the
process is from the HS model, “n” is the view (i.e. super process) reference and “m” is the unique process
number. The purpose of each process is described, along with a note indicating the benefits of enactment of
the process. The list of outcomes indicates the significant, assessable results of the achievement of the
process. A list of the activities (practices) by which the purpose is achieved is also included. These are

(o)

T
r
p
b
a
Sy
m
cq

X

T
H
in

HS processes is not specifically associated with any roles, specialisms or professions.

ble 1 lists the processes belonging to the human-system process category with a typé.and a refer
erence provides a link to the subclauses of Clause 7 that describe the processes, and to the anr
vide further details. These annexes are described in 6.1. Annexes B and F-provide details of

life cycle and in several parts of an organization. This is in part a result 0f the hierarchical redu
stem into sub-systems and implementable elements, each of which_will be defined, devel
pintained by the enactment of the relevant processes, and in part the’ result of iterative develq
ntinuous improvement of the system. Processes are performed whenever the preconditions for €

.e. need for the outcomes) occur. The duration and degree of rigour employed in the enactment of
depends on context and requirements.

nis specification uses the concept of stage enabling systems presented in ISO/IEC 15288 as a
5.1, the life-cycle involvement process. ISO/IEC 15288 describes each stage in the life cycle of a
erest as a process. This specification adopts this:Concept and describes the HS elements

processes.

T
d
S

f)

ble 1 classifies the processes in the model using the process description provided in ISO/IEC 15
fines three types (basic, extended and“new) and 2 levels (process and component). For thig
ecification, these combine in relation t6,1SO 13407 as follows:

Basic Process — identical in intent to a process in ISO 13407.

Extended Process — expansion of a process in ISO 13407.

New Process — outside the scope of ISO 13407.

Component Process — a group of one or more 1ISO 13407 activities from the same process.

Extended¢Component Process — one or more of ISO 13407 activities from the same prog
additional material. This would normally be a component process of an extended process.

New Component Process — one or more component processes outside the scope of 1ISO 134

with the
nactment

ence. The
exes that
the links

tween the processes in the HS model. Processes are likely to be instantiated;and enacted several times in

ction of a
pped and
pment or
nactment
A process

basis for
system of
of these

b04. This
5 process

ess, with

)7. These

would nnrmnlly he r‘nmlnnnnnf processes of a new or extended process
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Table 1 — Human-system life cycle processes

Reference Number. Overview of process

Process Name Ref. No. Type of process

HS.1 This process anticipates the particular HS issues at specific stages of the life cycle. It makes the system life
cycle efficient by addressing people in the stage enabling systems for the system of interest.

NOTE These processes are in general grouped according to the example stages provided in Annex B of ISO/IEC 15288 q.v.
However, in order to create meaningful groups of HS activities, the utilisation stage is split between the early stages (installation
and transition to use) and the mainstream use of the system (operation and support of the system).

Life cyg¢le involvement HS.1 Extended
Humanisystem issues in conception HS.1.1 New component
Humanisystem issues in development HS.1.2 Extended component
Humanisystem issues in production and utilisation HS.1.3 New component
Humanisystem issues in utilisation and support HS.1.4 Extended component
Humanisystem issues in retirement HS.1.5 New component

HS.2 This process ensures that HS issues are addressed by the appropriate stakeholders-It reduces life cycle costs
by ensuring that design for people is used within the organization.

Integrate human factors HS.2 Extended
Humanisystem issues in business strategy HS.2.1 INew,component
Humanisystem issues in quality management HS.2.2 New component
Humanisystem issues in authorisation and control HS.2.3 Extended component
Managgment of human-system issues HS.2:4 Extended component
HF datqg in trade-off and risk mitigation HS.2.5 New component
User inyolvement HS.2.6 Extended component
Humanisystem integration HS.2.7 Extended component
Develop and re-use HF data HS.2.8 New component

HS.3 This process enables user-centred\technical activity to be focused appropriately. It contributes to a better
system py designing for people who use the system of interest in its context of use.

Humantcentred design HS.3 Basic

Context| of use HS.3.1 Component
User refuirements HS.3.2 Component
Produc¢ design solutions HS.3.3 Component
Evaluat|on of use HS.3.4 Component

T~

HS.4 This-precess provides the means to resolve issues by means of the human part of the system, rather than the
equipment-centred part. It ensures the continued delivery of the correct number of competent people required to use
the most suitable equipment.

NOTE This process has not been reviewed to the same standard as HS.1-3. It is therefore presented in Annex C rather than
in the main text of the standard.

Human resources HS.4 New

Human resources strategy HS.4.1 New component

Define standard competencies and identify gaps HS.4.2 New component

Design staffing solution and delivery plan HS.4.3 New component

Evaluate system solutions and obtain feedback HS.4.4 New component

8 © ISO 2003 — Al rights reserved
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ISO/PAS 18152:

Human-system process category (HS)

1 HS.1 Life cycle involvement

2003(E)

The purpose of the Life cycle involvement process is to consider the interests and needs of the individuals
and/or groups that will work with the system.

NOTE The benefits include: the usability of a system is given specific attention; user satisfaction
acceptance of, the system are enhanced; working conditions for users are improved; support and training costs are
reduced; users can be made to feel more empowered and motivated to learn; the through-life costs of the system are

with, and

m
in

A

T

{1.1  HS.1.1 Human-system issues in conception

nimised and overall system effectiveness maximised; the system adapts to changing user needs; organizatio
Cluding the responsibilities of users and developers, is addressed.

5 a result of successful implementation of this process, the following outcomes are achieved:
1) projects meet and anticipate the issues and risks arising from human-systemdntéraction;

2) the system has a life cycle, phase planning and resourcing designedo-combat HF risks
effective manner;

3) the needs of the stakeholders in the system are communicated tethe organization;
4) HS processes are applied when required in the life cycle.

his is achieved through performance of the following sub-pro€esses.

he purpose of the Human issues in conception process is to establish a focus on user issues in eg
e organization which deals with the strategy, marKets, options and overall planning for a proposed

DTE The benefits include: system wholexlife costing including personnel costs and soft costs such as t
prganization; the assessment of future system performance takes human and organizational performance in
stems are less likely to encounter problems’ with operational acceptance or when fielded; the human aspectg
st and effectiveness are included in the business case for the system.

5 a result of successful implementation of this process, the following outcomes are achieved:

1) HS risks and the impact on the stakeholders, existing systems and the working enviror
considered in‘the’ development and assessment of the system concept;

2) evolving_and future stakeholder, organization, social and legislative requirements are de
the system strategy;

3) «marketing strategy takes account of HS issues to define systems which meet users' and &
needs and expectations;

hal change,

in a cost-

ch part of
system.

aining and
0 account;
of system

ment are

scribed in

mployer's

4 thao araanizationtakac futira acoutoitinn oteatanng tntn anna~ Nt vy Anfinina AraanigatinnAal
7T e oOrgorzatrortontCoTotarc uv\.1u|ul|.lull Tttty T toaCCoTr W ot g orgartzatortat

This is achieved through performance of the following practices:

— HS.1.1.BP1 Identify expected context of use of systems.

— HS.1.1.BP2 Analyse the system concept.

©
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— HS.1.1.BP4 Identify and analyse the roles of each group of stakeholders likely to be affected by the
system.

— HS.1

— HSA1

— HS1

71.2 HS

The purp

.1.BP5 Perform research into required system usability.
.1.BP6 Present context and human resources options and constraints to the project stakeholders.

.1.BP7 Contribute to the business case for the system.

S$.1.2 Human-system issues in development

bse of the Human-system issues in development process is to present and represent the needs

of

the user ip the specification, design and verification of the system and its elements.
NOTE The benefits include: potential user problems and scope for improvements in; the technolegy, supporting
material, ofganizational or physical environment are identified and included in trade-off studies; the design option that begst

fits the furlctional and user and organizational requirements is evolved; the hazards to and from usersare identified apd

mitigated.

As a result of successful implementation of this process, the following outcomes arné achieved:

1)
2)

3)

4)

esign is based on trials of prototypes by potential users;

he principles of human-centred design are applied in the development of the system;

S costs (e.g. personnel and training costs), effectiveness.(e.g. human performance) and risks are

nown;

eedback and further requirements from the users are collected and used.

This is achieved through performance of the following -practices:

— HSA1

2.BP1 Generate design options for each aspect of the system related to its use and its effect

stakgholders.

— HSA1

— HS.1

— HS.1

2.BP2 Produce user-centred ‘solutions for each design option.
2.BP3 Design for customisation.

2.BP4 Develop sitnglation or trial implementation of key aspects of the system for the purposes

testirjg with users.

— HSA1

— HS.1

— HSA1
the s

2.BP5 Collect user input on the usability of the developing system.

2.BP6. Assess the health and well-being risks to the users of the system.

2.BP7 Assess the risks to the community and environment arising from human error in the use

pn

of

ystem.

7.1.3 HS.1.3 Human-system issues in production and utilization

The purpose of the Human issues in production and utilization process is to facilitate, oversee and ensure that
HS aspects are given sufficient attention throughout the implementation, introduction and validation of a

system.

NOTE

10

The benefits include: the fit between the system, its operational goals and the user requirements is assessed;
the HR issues of re-organization and training are aligned with system introduction; the system is incorporated into the
organization, e.g. with the safety management system, system support organization, quality management system, training,
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recruitment and staff development processes; the delivered system conforms to international, national and/or statutory
requirements; the costs, time scales and resources required to put the system into service are fully understood.

As a result of successful implementation of this process, the following outcomes are achieved:

1) the system is adapted to meet the requirements of individual implementations;
2) transition is made to new designs of jobs and new teamworking arrangements;

3) the HS issues of introduction and rollout are addressed;

T

7.

T

N
cd

A

organization on the user's response to operation, use, support and maintenance of the system.

4) critical HS criteria are part of the acceptance of the delivered system.
his is achieved through performance of the following practices:

HS.1.3.BP1 Evolve options and constraints into an implementation strategy" covering [technical,
integration, and planning and manning issues.

HS.1.3.BP2 Identify, specify and produce the infrastructure for the system.

HS.1.3.BP3 Maintain contact with users and the client organization throughout the [definition,
development and introduction of a system.

HS.1.3.BP4 Build required competencies into training and @wareness programmes.

HS.1.3.BP5 Test that the system meets the requirements of the users, the tasks and the enyironment,
as defined in its specification.

HS.1.3.BP6 Analyse feedback on the system, during delivery and inform the organization of |emerging
issues.

1.4 HS.1.4 Human-system issues in utilization and support

ne purpose of the Human issues-in: utilization and support process is to monitor and advise| the user

DTE The benefits includ€: the system is more responsive to changes in users (for example, their negds, tasks,
ntext); the system is more résponsive to changes in its stakeholders; system usability is maintained at requiref levels.

5 a result of successful implementation of this process, the following outcomes are achieved:
1) safe operational and health and safety procedures are complied with;
2) the long-term use of the system is monitored in relation to the design intent;

3). (the competencies required to utilise and support the system are identified and evolved over|time;

4) user and maintainer requirements for support are met by the system.

This is achieved through performance of the following practices:

— HS.1.4.BP1 Produce personnel strategy.

— HS.1.4.BP2 Deliver training and other forms of awareness-raising to users and support staff.

— HS.1.4.BP3 Review the system for adherence to applicable human science knowledge, style guides,

©
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— HS.1.4.BP4 Assess the effect of change on the usability of the system.
— HS.1.4.BP5 Review the health and well-being risks to the users of the system.

— HS.1.4.BP6 Review the risks to the community and environment arising from human error in the use of
the system.

— HS.1.4.BP7 Take action on issues arising from in-service assessment.

— HS.1.4.BP8 Perform research to refine and consolidate operation and support strategy for the system.

7.1.5 H$.1.5 Human-system issues in retirement

The purppse of the Human-system issues in retirement process is to take account of user needs.in-the clogse
down, removal from service, decommissioning and destruction of a system.

NOTE The benefits include: the HS risks, and health and safety issues associated with removal from service apd
destruction of the system are addressed; there is support for users during and after decommissiofing.

As a result of successful implementation of this process, the following outcomes are achieved:

1) Uiser reactions and in-service data are used to define future versions-of the system;

2) the re-allocation, departure from employment and/or transfer of\users is defined and actioned;

3) ser requirements for the replacement(s) of the system are identified;

4) the safety and health and safety hazards to workers;Users and the general public are monitored.
This is achieved through performance of the following pragctices:

— HS.1]5.BP1 Collect and analyse in-service reports to generate updates or lessons learnt for the ngxt
versipn of the system.

— HS.1|5.BP2 Identify risks and health "and safety issues associated with removal from service and
destruction of the system.

— HS.1]5.BP3 Define how users.will be re-allocated, dismissed, or transferred to other duties.
— HS.1|5.BP4 Plan break-up of social structures.

— HS.1]15.BP5 Debrigfing and retrospective analysis for replacement system.

7.2 HS|2 Integrate human factors

The purgose, of the Integrate human factors process is the satisfactory deployment of human-systgm
processesforasystenm:

NOTE The benefits include: human-centred design is applied in the system life cycle; the system is responsive to the
growing understanding of user needs; HF skills, methods and techniques are applied to support user-centred design and
operation of the system.
As a result of successful implementation of this process, the following outcomes are achieved:

1) HS issues are addressed by the organization;

2) HS life cycle processes are enacted.

This is achieved through performance of the following sub-processes.
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7.2.1 HS.2.1 Human-system issues in business strategy

The purpose of the Human-system issues in business strategy process is to take account of system usability,
health and safety in an organization's business strategy.

NOTE The benefits include: senior management require that HS life cycle processes have a key role in product
development projects; goals are set and resources are made available to address HS issues.

As a result of successful implementation of this process, the following outcomes are achieved:

H—theusabitity of the organization's systenmsimthe mmarkettwork ptace sat competitive tevet;
2) a corporate vision of usability, health and safety as assets is established;

3) there is senior management support for the improvement of infrastructure related-to systen usability,
health and safety.

This is achieved through performance of the following practices:

— HS.2.1.BP1 Define usability as a competitive asset.

— HS.2.1.BP2 Set usability, health and safety objectives for systenis.
— HS.2.1.BP3 Follow competitive situation in the market place:

— HS.2.1.BP4 Develop user-centred infrastructure.

—t HS.2.1.BP5 Relate HS issues to business benéefits:

72.2 HS.2.2 Human-system issues in qualityymanagement

The purpose of the Human-system issués-in quality management process is to establish, promote and
miintain an organizational infrastructure-and staff for HS processes.

NOTE The benefits include: projectstakeholders understand the design, project and business procedureg related to
H$ issues; HS life cycle processes are incorporated into existing quality systems, procedures and standards.

As a result of successful implementation of this process, the following outcomes are achieved:
1) there is a palicy for HS life cycle processes;

2) suitabletools and methods are used to address HS issues;

3) HS competencies are made available.

This is_achieved through performance of the following practices:

— HS.2.2.BP1 Establish and communicate a policy for human-centredness.

— HS.2.2.BP2 Include HR and user-centred elements in support and control procedures.
— HS.2.2.BP3 Define and maintain HCD and HR infrastructure and resources.

— HS.2.2.BP4 Increase and maintain awareness of usability.

— HS.2.2.BP5 Develop or provide staff with suitable HS skills.

© 1SO 2003 — Al rights reserved 13
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7.2.3 HS.2.3 Human-system issues in authorisation and control

The purpose of the HS issues in authorisation and control process is to take account of usability, health and
safety in the acquisition, supply and operation of systems.

NOTE The benefits include: HS issues are supported and promoted within the various customer and supplier
organizations.

As a result of successful implementation of this process, the following outcomes are achieved:
1)t — : it . I - I . :
2) ¢riteria derived from HF data are used for acquisition;
3) IS issues are part of official sign-off for the system and its elements;
4) S practice and capability are reviewed in order to build organizational knowledge.
This is achieved through performance of the following practices.
— HS.213.BP1 Take account of stakeholder and user issues in acquisition activities.
— HS.213.BP2 Take account of HS issues in financial management.
— HS.213.BP3 Assess and improve HS capability in processes that.affect usability, health and safety.

— HS.213.BP4 Include HS review and sign-off in all reviews and decisions.

7.2.4 HS$.2.4 Management of human-system issues

The purpose of the Management of HS issues process-is for the deployed HS processes to reflect the systgm
needs angd constraints.

NOTE The benefits include: cost-effective useof HS techniques and resources; life cycle and processes adapt|to
address HP issues.

As a result of successful implementation of this process, the following outcomes are achieved:

1) life cycle planning documents include the work products from HS processes;

2) tesources and staff-are adequate to address HS issues;
3) the life cycle-plan adapts to emerging HS issues;
4) there istsufficient iteration in the life cycle to achieve system usability.

This is achieved through performance of the following practices:

— HS.2.4.BP1 Develop a plan to achieve and maintain usability throughout the life of the system.
— HS.2.4.BP2 Identify the specialist skills required and plan how to provide them.

— HS.2.4.BP3 Manage the life cycle plan to address HS issues.
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7.2.5 HS.2.5 HF data in trade-off and risk mitigation

The purpose of the HF data in trade-off and risk mitigation process is to use HF data in trade-off and risk
management studies in order to mitigate project risk.

NOTE The benefits include: project processes are designed and maintained to encompass HS risks; analyses of
human performance, cost and risk are fed into system life-cycle processes.

As a result of successful implementation of this process, the following outcomes are achieved:

H—thempactsof changes i hurmam performance; tostand-Tisk-omoverattsystermcharacteyistics are

identified;
2) potential conflicts between HS and other risks and issues are traded-off or otherwjse recondgiled;
3) project resource is allocated on the basis of an explicit assessment of threats-{0'system usability.
This is achieved through performance of the following practices.
— HS.2.5.BP1 Plan and manage use of HF data to mitigate risks relatedto\HS issues.

— HS.2.5.BP2 Assess the extent to which usability criteria and other HS requirements are likely ffo be met
by the proposed design.

— HS.2.5.BP3 Evaluate the current severity of emerging thteats to system usability and other HS|risks and
the effectiveness of mitigation measures.

—t HS.2.5.BP4 Take effective mitigation to address risks to system usability.

7.2.6 HS.2.6 User involvement

The purpose of the User involvement process is to effectively involve and consult users on each significant
agpect of the system in order to improve- the usability, health and safety of the system or to erjhance its
performance.

NOTE The benefits include: communication between users and other stakeholders in the system is effegtive; users
arjd stakeholders are aware of the\HS risks and issues for the system usability and the changes made as a result of their
input (or informed as to why changes will not be made).

As$ a result of successfulimplementation of this process, the following outcomes are achieved:
1) the need for user involvement is identified and accepted by the project;

2) representative users are selected and made available in sufficient numbers and in a timely fashion;

3) yuser involvement is widespread and effective;

4) the resulting changes to the system are reported back to the users;

This is achieved through performance of the following practices:

— HS.2.6.BP1 Identify the HS issues and aspects of the system that require user input.
— HS.2.6.BP2 Assess the risks of not involving end users in each evaluation.

— HS.2.6.BP3 Define a strategy and plan for user involvement.

— HS.2.6.BP4 Select and use the most effective method to elicit user input.

— HS.2.6.BP5 Take account of user input and inform users.

© 1SO 2003 — Al rights reserved 15
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7.2.7 HS.2.7 Human-system integration

The purpose of the human-system integration process is the facilitation of information exchange and
communication regarding HS issues.

NOTE The benefits include: HS processes and their products are taken account of in the development and operation
of systems; communication between project stakeholders regarding human issues is effective; HS issues are supported
and promoted within the various customer and supplier organizations; emerging HS issues are identified and trade-off
against other system issues.

ne

eeds of project stakeholders.

This is achieved through performance of the following practices:

— HS.217.BP1 Develop a common terminology for HS issues with the organization.

— HS.217.BP2 Facilitate personal and technical interactions related to-HS issues.

— HS.217.BP3 Identify and use the most suitable data formats for:exchanging HF data.
— HS.217.BP4 Customise tools and methods as necessary far particular projects/stages.

— HS.217.BP5 Identify emerging HS issues.

7.2.8 HS$.2.8 Develop and re-use HF data

The purppse of the develop and re-use HE-data process is to develop, maintain and provide HF data and
standardg to the organization.

NOTE The benefits include: HF data are used consistently.

As a result of successful implementation of this process, the following outcomes are achieved:
1) Correct, adequatetimely and unambiguous HF data are made available;
2) INew or revised HF data are produced as required;
3) VYalidated"HF standards are promulgated.

This is achieved through performance of the following practices:

— HS.2.8 BP1 Have a policy for HF data management.

— HS.2.8.BP2 Perform research to develop HF data as required.

— HS.2.8 BP3 Produce coherent data standards and formats.

— HS.2.8 BP4 Define rules for the management of data.

— HS.2.8 BP5 Develop and maintain adequate data search methods.

— HS.2.8.BP6 Seek and exploit expert guidance and advice on HS issues.
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.3 HS.3 Human-centred design

The purpose of the Human-centred design process is to apply HS processes and HF data as appropriate in
order to ensure the usability of the system throughout its life cycle.

NOTE

The benefits include: human characteristics will be taken into account in system definition, design,

development and evaluation in order to optimise human/machine performance under operational conditions; short- or
long-term hazards to health as a result of normal operation of the system are addressed; safety risks occurring as a result
of the system functioning and being used and misused in a reasonably foreseeable manner are addressed, where
appropriate special needs are explicitly considered.

A

T

T

A

— HS.3.1.BP1 Define-the scope of the context of use for the system.
— HS.3.1.BP2<Analyse the tasks and worksystem.
— HS.3.1“BP3 Describe the characteristics of the users.

— HS3:1.BP4 Describe the cultural environment/organizational/management regime.

3.1 HS.3.1 Context of use

ugers, their tasks and the technical, organizational and physicabenvironment in which the system will

5 a result of successful implementation of this process, the following outcomes are achieved:

1) the system meets user needs in its context of use;

2) possible adverse effects of use on human health, safety and performance are.addressed;
3) the user effectiveness, efficiency and satisfaction with the system are knéwn.

his is achieved through performance of the following sub-processes.

ne purpose of the Context of use process is to establish, clarifyxand communicate the characteris

5 a result of successful implementation of this process, thefollowing outcomes are achieved:

1) the characteristics of the intended users and*their tasks, including user interaction with of
and other systems, are documented;
users, is described;

3) the HS implications for the )system arising from the context of use are included in th
constraints and requirements.

his is achieved through perfermance of the following practices:

ics of the
operate.

her users

2) the real operational environment ofthe system, including the factors that affect the perfofmance of

e system

— HS.0.1.BFO Describe The characteristics ol any equipment external 10 the sysiem and th

environment.

— HS.3.1.BP6 Describe the location, workplace equipment and ambient conditions.

— HS.3.1.BP7 Analyse the implications of the context of use.

working

— HS.3.1.BP8 Present these issues to project stakeholders for use in the development or operation of the

©

system.
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7.3.2 HS.3.2 User requirements

The purpose of the User requirements process is to establish, clarify and communicate the requirements of
the users of the system.

NOTE

The benefits include: definition of the issues, constraints and opportunities related to human involvement with
the system (including: system performance and usability criteria, comfort, safety, health and motivation; worksystem and
legislative issues, maintenance and support requirements); production of an estimate of what has not been specified;
clarification of the constraints, opportunities and degree of flexibility required of the system; setting of priorities for the
requirements.

As a result of successful implementation of the process, the following outcomes are achieved:

1)
2)

3)

4)

ftelevant groups of users within the stakeholders, and their task needs, are identified and analysed;
the requirements of the users of the system are defined;

user criteria for the performance of the worksystem against operational and functional objectives a
stated;

user requirements are addressed in the system design.

This is achieved through performance of the following practices:

HS.312.BP1 Set and agree the expected behaviour and performance of the system with respect to t

user.

HS.312.BP2 Develop an explicit statement of the user requirements for the system.

HS.312.BP3 Analyse the user requirements.

HS.312.BP4 Generate and agree on measurable criteria for the system in its intended context of use.

HS.312.BP5 Present these requirements_to project stakeholders for use in the development a
operation of the system.

7.3.3 HS$.3.3 Produce design solutions

The purppse of the Produce design solutions process is for the design options for the product worksystem
take accdunt of HF data.

As a result of successfulimplementation of the process, the following outcomes are achieved:

1)
2)
3)

4)

IHS issues are considered in the trade-off between design options;

usahility'is traded-off against other design criteria;

re

ne

nd

to

diruseraspects of thesystenT{forexamptie; jobs; Tofes, documentatiomn, staffing)are designed;

user input (direct and/or as feedback from evaluations) is incorporated in the design.

This is achieved through performance of the following practices:

18

HS.3.3.BP1 Distribute functions between the human, machine and organizational elements of the
system best able to fulfil each function.

HS.3.3.BP2 Develop a practical model of the user's work from the requirements, context of use,
allocation of function and design constraints for the system.
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— HS.3.3.BP3 Produce designs for the user-related elements of the system that take account

requirements, context of use and HF data.

— HS.3.3.BP4 Produce a description of how the system will be used.

— HS.3.3.BP5 Revise design and safety features using feedback from evaluations.

7.3.4 HS.3.4 Evaluation of use

2:2003(E)

of the user

The purpose of the Fvaluation of use process is to collect and report feedback on the evaluation of the

agpects of the system related to its use or users.

As a result of successful implementation of this process, the following outcomes are achieved:

1) formative evaluation provides design information, new risks and issues;

2) summative evaluation demonstrates the fulfilment of user requirements;

4) the design is tested with real users.

This is achieved through performance of the following practices:

— HS.3.4.BP1 Plan the evaluation.

— HS.3.4.BP2 Identify and analyse the conditions winder which a system is to be tested or

evaluated.

— HS.3.4.BP3 Check that the system is fit forevaluation.

— HS.3.4.BP4 Carry out and analyse the eévaluation according to the evaluation plan.

—t HS.3.4.BP5 Understand and act on the results of the evaluation.

7.

T

It

©

3.5 HS.4 Human resources

s therefare,presented in Annex C rather than in the main text of this specification.

3) the organization has information on which to base a decision regarding one or more HS issyes;

otherwise

ne specification, recruitment, development and deployment of the humans who use a system tp achieve
mjfssion goals also have” an effect on usability, health and safety. A fourth process is describ
specification to address this view on the system life cycle. The purpose of HS.4, the Human
o1

ed in this
resources

ocess, is for usability to be achieved in the most timely and cost-effective manner by provision of the correct
nymber of competent users. This process has not been reviewed according to the same standard gs HS.1-3.
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Annex A
(informative)

Example of an assessment model

A.1 Int

This Ann
contains
assessors

processes

To asses

following

a) revie

b) revie
busin

c) cons

The exist
Advice or]

A.2 Prg

Each pro

achieve the outcomes. In Clause 7, the practices are succinctly stated in single phrases or sentencgs.

Expansio
Annex, A

This appr]
of practic
meaning
practice
interpreta
definitive

Sector-sp
the practi

UdUDtiUII

bX presents an assessment model for the process reference model described in Clause 7. It al
Blaborations and examples related to the HS processes and practices that may be infermative f
5. These elaborations also form part of the body of knowledge underpinning the enatGtment of H

D .

s if the practices have been achieved in a particular case, the assessor is_advised to apply t
Contextualisation procedure. For each process the assessor and assessee:

w the process, its outcomes and practices;

W the project/organization activities that fulfil the purpose and outcomes for a particular system
ess objective;

der the outcomes, practices and notes in that context.

ence and form of the related work products listed in this Annex will assist in this contextualisatig
assessment is given in D.3.

ctices
Cess is described in terms of the practices which are performed in order to fulfil the purpose a

hs, examples and explanationsyof processes and practices are provided in informative text within th
nex E and the tables in Annex'F.

pach is used in preference to the ISO/IEC 15504 “title, summary and explanation text” presentati
es for three reasonS~Firstly, during assessment there is frequent confusion between the inferrg
bf a short title and’the detail of the clause. Secondly, it is difficult to summarise the full meaning of
n a sentencewithout omission of a relevant component. Thirdly, since all practices requi

text which attempts to address all applications of a practice.

ce_for the type of systems developed and operated in that sector.

tion in use,_ & brief summary with informative text to guide the assessor is more flexible than

ecific \interpretations of this specification may include additional notes which elaborate and interpret

5O

S

ne

>

nd

S

DN
pd

a
re

A.3 Elaboration of HS processes, practices and lists of work products

This clause contains a set of tables for use by assessors and as background information for any resulting
process improvements. These tables elaborate the purpose, benefits and practices in the reference model
contained in Clause 7. The information for each process is presented in one table. Many HS processes derive
information or depend on the achievement of outcomes in other HS processes. The links between processes

are prese

20

nted in Table F.1 in Annex F.
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Each table relating to a sub-process (i.e. those numbered HS.m.n) lists a minimum set of work products for
each process. As a result of using a Plan-Do-Check-Act structure for the definition of HS processes, the
achievement of a maturity level of 1 Performed is in part accomplished by developing the work products
produced by the assessed process to take account of relevant HS information (i.e. that described in the
practices, processes used by the assessed process and the input work product characteristics). At higher
levels of maturity, processes take account of (and produce more) quality, process control, management and
measurement work products. A checklist of the likely work products for each process is provided in the tables
in this clause and a description of the source and numbering system for these work products is provided in
Clause A 4.

TieMter-process mapping taptes m ANNex £ should be used i order to check thatafrwork products are
identified for each process. For example, HS.1 lists the work products from enabling systems related to stage
agpects of the system, but the core technical system work products are listed in HS.3. Wheneyer @ process
uges another process to achieve its outcomes (as indicated in Table F.1) the work products’from|the used

cess(es) may also be relevant. Table F.2 summarises the relationship between HS<{processes [and work
oducts.

The tables in this clause do not indicate if practices represent process maturity levels of greater than level 1
P

brformed. All processes may be fully achieved at level 1, but the few HS.2ypractices that may (when fully
performed) provide evidence of higher levels of capability are listed and diseussed in Clause E.3.

Table A.1 — Life cycle involvement(HS.1)

Notes on Human Factors in the Life Cycle — issues related to people in the stages and enabling systems for the
the process | system. The processes here are related to anticipating’and tracking the particular needs of eagh stage in
the life cycle. The intent is to improve the efficiency.ef the life cycle by timely resolution of human-system
issues.

Because the life cycle involvement processes.address particular domain issues at each stagelin the life
cycle, the process descriptions tend to be specific about a broad range of HS issues. These processes
trigger and contextualise the processessto integrate human factors (HS.2) and apply human-centred
design (HS.3). Life cycle involvement'covers ‘edge of system' issues, non-technical issues and through-life
issues. These processes use the HS.3 (human-centred design) processes in order to achieve |outcomes
and the HS.2 (integrate human factors) processes to integrate HF data output into project stage outputs.
Many of the processes described in HS.1 will be performed by the purchaser, not the suppljer, of the
system.

Stage enabling systems.do not start and stop with system milestones or project approval. The[system is
the result of the Operational stage in the life, in a succession of stage enabling systemg that are
themselves systems in their own life cycle. Furthermore, because system life cycles tend to be tq a greater
or lesser degree, concurrent stage enabling systems tend to have long operational stages. Some
examples;

a) some elements of a system may be being delivered whilst others are still at the concept stage;
b)) _‘a’system which is frequently revised may have versions in delivery and concept stage;

¢) some aspects of the delivery stage of a system (such as change management) will need to be
considered at the concept stage. For generic products, the HS.1 processes address product
marketing, sales and service issues.
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Table A.2 — Human-system issues in conception (HS.1.1)

Notes process>

v practice

The organization addressed in this process is the user organization. For a generic product (for
example a mobile telephone), an individual user may be the user organization.

The organization which is developing a system may perform this process either independently
from, or in collaboration with, the user organization. For generic systems, this process
addresses HS issues in market research.

HS.1.1

.BP1 Identify

expected context of use
of systems

Perform studies of potential user groups in order to forecast forthcoming needs for
systems and new users or user organizations. Elicit and take account of trends and
expectations in society, for example in forthcoming legislation. Elicit staffing and

personnel input regarding operation of future systems in their expected context. This
activity is carried out as part of marketing or forecasting and is not necessarily related
to a particular system. The future context is examined using techniques developed in
product marketing. Examples are: photo surveys, focus groups with young, ‘petple,
simulations of future working environments, in-depth analysis of work and lifestyles.

HS.1.11BP2 Analyse the This is first carried out very early in the life cycle. Analyse the significance of the
systen| concept difference between prototypes developed to demonstrate aspects, of the concept and
user needs. Analyse the good, bad and necessary aspects cof-existing systems.
Assess the human and organizational impact of the system ta’be introduced. Explore
options for user effectiveness and user comprehension of-the“system. For example,
conduct an Early Human Factors Analysis.
HS.1.1|BP3 Describe the | For a generic product, the only user may be the purchaser of the system. For a larger
objectiyes which the user |or more complex system, there will be more stakeholders and a user organization, but
or user organization wants |[there are still different types of user with different contexts of use. Objectives are
to achigve through use of |ideally set as measurable criteria. At an eafly Sstage, stakeholders other than users
the sygtem may also be involved. However, user involvement is a principle of ISO 13407.
HS.1.1}BP4 Identify and Describe the potential user populations; their characteristics, and the staffing and
analyse the roles of each [personnel constraints and requirements imposed on/by the system. Assess the
group of stakeholders likely [ significance and relevance of the system to each group of users. Assess stability of
to be affected by the stakeholder requirements. Document issues related to usability and emerging user
systen] needs. This will include reference to medical and performance standards, and
competence levels, where-appropriate.
ISO 13407 lists typical-stakeholders
HS.1.1]1BP5 Perform Benchmark equivalent systems using relevant criteria, for example usability, safety.
resear¢h into required Test the usability” of components, competing or alternative systems and/or system
systent usability concepts. (Use prototypes to stimulate stakeholder input to system requirements.
Research may be just a heuristic evaluation or other expert analysis.
HS.1.1|BP6 Present Identify-future people-supply issues. Requirements and constraints imposed by other
contexf and human systems within the context of use will need to be stated. Identify the relationships
resourg¢es options and between system development options and training options. Health and Safety and
constrgints to the project Safety legislation will have the greatest effect. Environmental legislation may have an
stakehplders impact.
HS.1.1]BP7 Contribute to | This includes cost aspects, including “soft” costs of introduction, operation and
the buginess casefor the |disposal, human contributions to effectiveness, including human error and human
systen resilience in recovering from system failures.

Work |Products into process

Work products out of process

2.2 product needs assessment (44)

1.1 system goal (12)

3.1/3.2 market analysis record/report (46)

2.5HF

1.3 HF standards and regulations (116)
3.2 customer request record (83)
3.4 context of use analysis (111)

data (112)

3.4 benchmark data (43)

2.2 product needs assessment (44)
3.1/3.2 market analysis record/report (46)
1.4/2.1 acquisition strategy/plan (45)

1.4 Improvement opportunities (26)

1.1 personnel policy (15)
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Table A.3 — Human-system issues in development (HS.1.2)

Notes process>

v practice

This process addresses project life cycle issues. It deals with the use of HF data and interfaces
regarding HS issues between people in the project with sets of interests and responsibilities.

System design ideally includes design of the support of the system as a part of the system.
This allows support to be included as a factor in trade-off studies.

HS.1.2.BP1 Generate
design options for each
aspect of the system
related to its use and its

At a system level, abstract representations of behaviour and capability will be used.
At a detailed/low level, the focus will be on components and their construction.
Analyse the goals and tasks of the user in relation to the system design and total
system performance in order to specify the user's demands on the user interface. As

elfecCl on Stakenolaers

SyStem-requirements decomposition proceeds, It Wit be necessary 1o state the ptaffing
and personnel constraints on each sub-system or equipment. Cover or include any
proposed changes in business processes, job design and tasks. The\number of

options and their level of definition relate, at a high level, to the stage of|develg
Depending on the make-up of the collective knowledge and experience in thg
disciplinary design team, the involvement of human science Ispecialists an
representatives may range from offering advice to a substantjal(portion of the g
of options.

pment.
e multi-
d user
nalysis

HS.1.2.BP2 Produce
human-centred solutions
for each design option

Take into account the proposed changes in business’processes, job desi
training. Identify how job cover, health and safety and accessibility requireme
be met. Identify, specify and produce the manning plans and personnel solut
the system. Propose staffing solutions for whiCh equipment options are rg
Include the manning necessary to provide fraining, support and safety. Ensy
the system is compatible, with pre-existing ‘systems and mechanisms. For ex
procedures, sequences, documentation; ‘maintenance policy, levels of maintg
degree of operator maintenance.

gn and
nts will
ons for
quired.
re that
ample,
nance,

HS.1.2.BP3 Design for
customisation

Provide support for customisation of the system to meet local cultural or ope
needs and for customisation and”configuration to meet the needs of specifig
Provide details of customisation to configuration management.

Fational
users.

HS.1.2.BP4 Develop
simulation or trial
implementation of key
aspects of the system for
the purposes of testing
with users

Make design solution(s).more concrete using, for example, simulations, modg
mock-ups. Prototypes’include sufficience of the system to test safeguards ang
of operations. Prototypes can be developed at any time in the life cycle, a

Is, and
safety
though

some imagination)may be required to realise abstract or ill-formed requirements in a

form than canibe tested.

This practice’ is supported by selection and tracking of what is a key aspe
aspects of a system that are key may change with time.

ct. The

HS.1.2.BP5 Collect user
input on the usability of the
developing system

Use\real tasks. Assess the prototypes against usability and/or operational crite
collect feedback. Evaluate effectiveness of training and continuous sup
producing effective users. Collect user comments. For some systems, the evd
will include evaluation of safety and health hazards and unnecessary bari
accessibility.

ria and
bort in
luation
iers to

HS.1.2.BP6 Assess/the
health and well-being risks
to the users-efithe system

Relate this to the overall risk assessment for the system. Risks to well-being g
covers stress and hazards to mental health.

f users

HS.1.2.BR7 Assess the
risksito:the community and
environment arising from
human error in the use of

Relate this to the overall risk assessment for the system. Risks arisin
malevolent use can also be assessed.

j from

Define a policy for the specification and treatment of human error in systefm risk

ascassment

the system

EXAMPLES: inclusion of quantitative assessments of human error in risk pro
calculations or a design assumption that humans will make errors.

bability

Work products into process

Work products out of process

2.2 requirements specification (52)
2.3 system design/architecture (53)

2.5 HF data (112)

1.3 HF standards/regulations (116)
3.2 problem report record (84)

1.1 goals (12)

1.4 improvement opportunities (26)
2.2 requirements specification (52)

3.3 service level measure (42)

2.5 system components (73)

2.5 development environment (104)
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Table A.4 — Human-system issues in production and utilization (HS.1.3)

Notes process>

System approval/acceptance is part of this process. The employer has a key role in the successful
implementation of a system. The employer will normally have responsibility for the change process
including: making users aware of the change, defining new recruitment and training needs, agreeing an
implementation strategy and timetable, and over-seeing the change. It is important that these issues are
considered early on as they can have implications for which parts of the system are developed and
implemented first, employment conditions, and user acceptance of the new system.

This process addresses sales and supply for generic products. Market trials require some degree of
utilization of the system.

The scope of adaptation for individual implementations may range from choosing between standard

Vv practice alternatives to significant redesign.

HS.1.3.BP1 Evolve options Planning the availability of people at introduction and throughout the life cycle of the system.
and corjstraints into an The strategy will include a suitable strategy for iteration, including training and maintenance; a
implementation strategy time line and a kill line for the project; HF assessment and approval issues for the system. The
covering technical, integration, | costs of transition to a new system may be high and need to be taken into account:yFor many
and plapning and manning types of system, a formal evaluation of health hazards and safety will be needed:

issues

HS.1.3.BP2 Identify, specify Covers all HS components of the infrastructure. Training and support-are elements of the
and profuce the infrastructure |infrastructure of a system. The development and provision of trajning is a well-established

for the 9

ystem

activity. Training is developed in parallel with design. A training-needs analysis is the starting
point. Identify, specify and produce the training required to ehable users to perform tasks
effectively using the new system. In the case of a large safety-r€lated system, training includes
any requirements for user evacuation and recovery. Transfer of training may be an issue.
Development of support is a well-established activity, Support is developed in parallel with
design and is ideally a part of the designed system. Procedures are developed iteratively.

HS.1.3.
with use
organiz
definitio
introdug

BP3 Maintain contact
rs and the client
htion throughout the
h, development and
tion of a system

This activity maintains contact between the system_development enterprise, users and the client
organization during system implementation. Thissmay include re-organization of job design and
working practices. For example, group/teamwork, training, new business processes, reporting
responsibilities. This activity continues as leng as the system remains in service. Requirements
for ongoing user support will evolve. Allacation of the design and provision between the supplier
and user organization may be complex.

HS.1.3.
compet
awaren

BP4 Build required
bncies into training and
PSS programmes

Competencies include not only©perational but also maintenance and support personnel.
ISO/IEC 15288 considers training of operators to be the implementation of the human
component of the system., This concept is useful in that it makes clear that training is not an
afterthought but a criticalielement in the integration of the worksystem. This concept also clarifies
why training and competence assessment programmes are critical to the safe operation of
systems.

HS.1.3.
system
requirer
tasks af
defined

BP5 Test that the
Imeets the

hents of the users, the
d the environment, as
in its specification

For some systems the evaluation will include evaluation of safety and health hazards.
Evaluation_to-check requirements can be done from early in the life cycle. The system to be
tested includes the data, procedures and tasks that appear in maintenance manuals and
operatingimanuals. Check systems for adherence to applicable human science knowledge, style
guides,-standards, guidelines, and legislation. Health hazards depend on the context of use and
may-need to be re-assessed if the operation of the system is changed.

HS.1.3.
on the
and infd
emergin

BP6 Analyse feedback
ystem during delivery,

rm the organization-of
g issues

Feedback may be collected using formal means such as surveys, and analysis of helpdesk calls
and bug reports or using anecdotal reports, interviews and informal reports by users.

Work p|

Foducts into process

Work products out of process

(12)

1.1 goals
2.5 sysfem’components (73)

1.4/2.1 installation strategy plans (74)
2.5 installation guide (75)

1.2 customer support procedure (82)

T.472.T acceptance test sirategy/plan (63)
1.4/2.1 release strategy/plan (69)
2.5 system (73)

2.5 user's environment (113)

1.4/2 1 training strategy/plan (88)
2.5 training material (90)

3.2 customer satisfaction survey (85)
3.4 customer satisfaction data (86)
1.4 improvement opportunities (26)
3.3 field measure (41)

3.2 problem report record (84)

3.4 acceptance record (81)
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Table A.5 — Human-system issues in utilisation and support (HS.1.4)

Notes process>

v practice

This process may be enacted in part by the enterprise developing the system and in part by the
organization which operates the system. The context of use may change during the life of a
system. Periodic re-assessment may be required in order to maintain optimum integration
between the human and other components of the system. For generic products (for example, a
digital television decoder), this process addresses the provision of support to users.

HS.1.4.BP1 Produce
personnel strategy

Develop staffing and recruitment options that are coordinated with maintenance,
equipment, capability, service delivery options. Use life-cycle cost accounting in order
to assess the cost of personnel options. Apply organization-level human resources

knowledge, style guides,
standards, guidelines,
regulations and legislation

that the software, hardware and workplace meet the- requirements of f
legislation. There may be changes in regulations regarding-Health and Safety.

Maintenance of Health and Safety responsibility\i§ a system task. It r
information, instructions and training. This training\carries on as long as the syj
utilised.

Otl atcyy tU auqu;o;t;ull. PIUDUIIt OyOtUIII ota SUppOrt
(e.g. for senior management approval). Includes consideration of the resourcing of the
system through recruitment, staff development and training.
HS.1.4.BP2 Review the Perform a post-installation study to validate the specification, monitoring of sickness
system for adherence to records for health and safety problems.
applicable human science .
Perform a regular survey of workplaces, users and training_pfogrammes to [ensure

ational

bquires
stem is

HS.1.4.BP3 Deliver
training and workshops to
users and maintainers

Training is delivered to meet identified training needs and facilitate the trans
new designs of jobs and new teamworking arrangements. Delivery of traini
workshops to users and maintainers\to meet identified training needs car
throughout the utilization of the system. In general, basic training for system us
be required. Ongoing training tQ promote user growth may also be provided.

ition to
ng and
fies on
hge will

HS.1.4.BP4 Assess the
effect of change on the
usability of the system

Assess the effect of:

new elements or sub-systems on the usability of the system

major changes\on’the usability of the system

changes in.the context of use on usability of the system.
Changes to(the context of use may occur in

users (e.g. their skills and training for user organizations, as well as neg
desires for consumer products and personal expectations),

tasks (e.g. changes in type of work or volumes of work),

ds and

research to refine and
consolidate operation and
support strategy for the
system

— environment (e.g. changes in working and living environments, new
technologies, organizational and work structure, legislation, social and political
issues).

Health hazards are re-assessed if the operation of the system is changed.

HS.1.4.BP5'Review the Relate this to the overall risk assessment for the system. Risks to well-being df users
healthsahd well-being risks |covers stress and hazards to mental health.

to therusers of the system

HS.1.4.BP6 Review the Relate this to the overall risk assessment for the system. Risks arising from
risks 1o the community and | malevolent use can also be assessed.

environment arising from

human error in the use of

the system

HS.1.4.BP7 Perform This is based on feedback about the system in use from users and potential future

users. This activity may also relate to identification and retention of knowledge within

the organization and process improvement.
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Table A.5 (continued)

HS.1.4.BP8 Take action on

issues arising from
in-service assessment

Data from user audit and assessment feeds into actions to improve the system.
Continuous improvement in the operation of the system may require support and
advice on Human Factors, Safety and Health and Safety.

Work products into process

Work products out of process

1.1 operational goals +(12)
1.4/2 1 training strategy/plan (88)

2.5 training material (90)

3.2 field measure (42)
1.4 improvement opportunity (26)

3.3 risk measure (40)

1.3 HF|standards and regulations (116)

3.3 service level measure (42)

2.5 HF

3.3 ser

data (112)

3.3 risf measure (40)

vice level measure (42)

1.2 Customer support procedure (82)
3.2 customer satisfaction survey +(85)
3.2 problem report records (84)

3.4 customer satisfaction data #(86)

3.2 customer request record, (83)

Table A.6 — Human-system issues in retirement(HS.1.5)

Notes

Vv prac

process> | The disposal system is conceived of at concept and canbe in operation for a considerable part
of the life of the system. Include personnel, competence and staffing comment in addition to
ice “hard system” detail.

HS.1.5,BP1 Collect and

analys

b in-service reports

to gengrate updates or

lesson

5 learnt for the next

versior] of the system

Commission further investigations as¥equired. The arbiter for analysis of feedback is
coherence of outcomes. For somexsystems and (iterative/incremental) life cycles, this
activity is driven from the concepfistage. Feed to learning from experience and legacy
migration.

HS.1.5
and he|
issues

BP2 Identify risks
alth and safety
associated with

removal from service and
destrugtion of the system

There may be long-term+~health and safety, and accessibility issues associated with
the use, operation (or disposal of a system. Records may need to be kept and
appropriate monitoring activities carried out on stakeholders.

HS.1.5

BP3 Define how

users Will be re-allocated,
dismisged or transferred to
other duties.

(no notes.in this edition of ISO 18152)

HS.1.5

BP4 Plan break<up

of social structures

For systems where the operators or users have had to undertake dangerous, stressful
or antisocial tasks, some form of de-conditioning may be required.

HS.1.5
retrosp
replacd

BP5 Debriefing and
ective_analysis for
merit system

Need to start early in order to get input to successor system.

HS.1.5.BP1 is reactive; it depends on the emergence of issues in use. BP5 is
proactive.

Work products into process

WOTK products out of process

1.1 goals (12)

1.4/2.1 (decommissioning) strategy/plan +(74)

3.4 customer satisfaction data (86)

1.3 HF/HR standards and regulations (116)
2.5 HF data (112)

3.2 personnel record (108)

2.2 requirements specification (52)

2.5 decommissioning guide +(75)
1.4/2.1 training strategy/plan (88)
1.1 personnel policy (15)

1.4 improvement opportunity (26)

3.2 personnel record (108)
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Table A.7 — Integrate human factors (HS.2)

Notes Human Factors Integration — issues related to people in the system-of-interest. The processes here
on the |are concerned with strategy, procurement, planning. This process ensures that human-system issues
process |are addressed by the appropriate stakeholders. It reduces life cycle costs by ensuring that “design for
people” is used within the organization.

This process describes the activities which those responsible for usability and HS issues perform on a
successful project. The interface to systems engineering is moveable and depends on the staffing of
the project and the proportions of technical and operational risk.

This process is directly related to ISO 13407:1999, Clause 6 Planning the HCD process; 7.4.6 Manage
the iteration of design solutions; 7.5.2 Evaluation plan.

For defence or emergency services use, an additional purpose may be added: “The $ervice
survivability of all personnel regardless of skills or location will be enhanced”. Special needs, age and
impairment are addressed if they emerge as issues in the stakeholder and user needs analysis [for the
system.

See B.6 for the background to the related term “Human Factors Integration”.

Table A.8 — Human-system issues in business strategy (HS.2.1)

Notes process> | This process describes those activities that are performed by the business managemept (and
describes its commitment to usability).

This process can be performed by business, management within the supplier and user
organizations. In the case of a supplier, the focus will be on the HS issues related to pfoducts
in concept and development with an emphasis on usability. In the case of a user organjzation,

v practice the focus will be on products in service with an emphasis on staff and training.

HS.2.1.BP1 Define This means that business*management understands usability and HS lif¢ cycle
usability as a competitive | processes as part of thebusiness strategy.

asset

HS.2.1.BP2 Set usability, |This means thdt)business management sets demands on usability for systems.
health and safety EXAMPLE Development projects are rewarded for good usability.

objectives for systems There may:be broader HS issues than usability, but, at a validation level, the

treatment’ of all HS issues is measured in terms of effectiveness, efficiency and
satisfaction.

Where there is a cluster of related projects, HS objectives can be developed|for the
cluster before the assignment of project-specific objectives.

HS.2.1.BP3 Follow This means that business management is interested in how the usability of their
competitive situationtiii the |systems compares to that of competitors and they

market place . o . .
a) define and maintain a position relative to the market place, and

b) are aware of the marketplace in order to make changes if necessary.

HS.2.1.\BP4 Develop user- | Senior management directly control the funds to maintain/improve user-¢entred
ceftred infrastructure design skills, resources, technology, awareness and culture in the organization

HS 2 1 BPS Relate HS EXAMPIF 1 Fstablish through-life cost accounting in order to assess thHe cost

issues to business benefits | benefits of a user-centred approach.

EXAMPLE 2 Consideration of accessibility and a barrier-free workplace/product may
have a competitive advantage and give increased marketability and uptake.

Work products into process Work products out of process
3.1/3.2 market analysis (46) 1.1 vision (13)
3.4 benchmark data (43) 1.1 goals (12)
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Table A.9 — Human-system issues in quality management (HS.2.2)

Notes

v practice

process>

Include HS process elements in, for example, quality assurance, change control, risk
management, process and method maintenance, resource management. Ensure that these
are carried out as an integral part of the infrastructure management for the organization (for
example through maintenance of an HS issues register).

This process is the HS life cycle application of a generic process. When using this specification
in conjunction with other process models, it may be appropriate to use a generic support
process and still address the HS-specific concerns described here.

HS.2.2

.BP1 Establish and

Promote and maintain a human-centred approach within the organization. Establish a

commu
human

nicate a policy for
tcentredness

multi-disciplinary culture in project teams. Maintain staff focus on a human-centred
approach in activities which may have an impact on usability. Take specific account of
HS issues in the management of projects and the organization. Whilst the focus,is)on
the HS issues associated with the system and the user organization, the deyelopment
and production environments within the organization will generate similar issues.

HS.2.21BP2 Include HR This practice addresses the processes and procedures related to,the system life

and uspr-centred elements |cycle, not the products of the development process (i.e. system documentation and

in supgort and control utilization and support procedures). HS processes are ingluded in corporate

procedures procedures and standards or guides. For example, quality assUrance, change control,
process and method maintenance, resource management,\Ensure that these are
carried out as an integral part of the infrastructure management for the organization.

HS.2.2|BP3 Define and Select HS processes, methods, tools and technjques in light of best practice,

maintajn HCD and HR legislative requirement and industry norms. Revise, HS processes, methods, tools and

infrastructure and techniques in light of experience, technical”development, client and legislative

resourg¢es requirement and industry norms. Learn fromvthe use of tools and methods to
understand and improve the effectiveness of the HS process. Examples of
infrastructure are tools, methods, guides;test facilities.

HS.2.21BP4 Increase and |Promote designer understanding ofccontext of use. Promote designer involvement in

mainta|n awareness of HF evaluations. This normally involves training and other promotional activities. For

usability example, formal training, case studies, championing, award schemes.

HS.2.21BP5 Develop or This may be accomplished through recruitment, training or retention of consultants.

provide staff with suitable | Professionally-recognised-qualifications exist for most of the specialist skills. In all

HS ski!ls cases, some in-house.coordination will be required.

Work ;l)roducts into process Work products out of process

1.1 vision (13) 1.1 policy (14)

1.2 sygtem development methodology. (1) 1.1 quality statement/policy (24)

1.3 staphdards (9) 1.3 system life cycle model (2)

1.3 coding standards (10) 1.3 coding standards (10)

2.1 pensonnel policy (15)

2.5de

elopment enyironment (104)

2.1 personnel policy (15)
1.4 improvement opportunity (26)
3.3 quality criteria (27)

2.5 development environment (104)
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Table A.10 — Human-system issues in authorisation and control (HS.2.3)

Notes process> |(no notes in this edition of ISO 18152)
v practice

HS.2.3.BP1 Take account |This practice extends to provision of HF data and advice to the products system
of stakeholder and user development enterprise and user organization's purchasing processes in general.
issues in acquisition .
activities q EXAMPLE 1: contracts management and purchasing.

EXAMPLE 2: provide and review HS requirements in invitations and tenders. In this

case, the intended stakeholders include the stakeholders in any resulting projects.

Involvement in the tendering and contract award process includes the preyigion of
programmes of work, technical requirements, assessment of the capabllity of
suppliers and approval/sign-off. Incentives may be provided in order te‘encourage a
supplier towards addressing HS issues in contractual and commercial arrangements.

HS.2.3.BP2 Take account |Provide and review HS aspects of investment appraisal, cost-effectiveness arfalysis,
of HS issues in financial business case and high-level project metrics. Use through-life and other slitable
management total cost models as part of financial analysis.

HS.2.3.BP3 Assess and Carry out process assessments of the project stakeholders to identify strgngths,
improve HS capability in weaknesses and opportunities for improvement \6f HS processes. All project
processes that affect stakeholders may have an influence on the usability of the system. Assessment of
usability, health and safety | both the system development enterprise and the.user organization may be required.
This process assessment is for the purpose of mitigating project risk redarding
usability, health and safety. Feedback’may range from a formal certificafion of
capability to a shortlist of major processrisks.

HS.2.3.BP4 Include HS HS review will cover all relevant\HS issues, such as usability, Health and [Safety

review and sign-off in all legislation, safety, manning, traihability. Follow and clarify project requiremepts for

reviews and decisions Design Authority and liability.> Signatories and reviewers can be requifed to
demonstrate required knowledge/necessary expertise. Review of this practice ¢an be
broken into:

a) look for necessaty skills in assessment questions asked;

b) look for required knowledge to understand and sign.

Work products into process Work products out of process

1.1 goals (12) 2.2 request for proposal (47)

2.1 supplier response to proposah(48) 3.2 contract review record (109)

3.2 subcontractor/supplier-history record (49) 3.2 assessment/audit record (29)
3.2 contract (51) 3.2 contract (product or service) (51)

1.1 policy (14)

3.3 quality critéria (27)

2.2 requestfor proposals (47)
3.2 centract (51)
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Table A.11 — Management of human-system issues (HS.2.4)

Notes

v practice

process>

This process is the HS life cycle application of a generic process. When using this
specification in conjunction with other process models, it may be appropriate to use a generic
management process and still address the HS-specific concerns described here. This
process is directly related to ISO 13407:1999, Clause 5 Planning the human-centred process.

throug

HS.2.4.BP1 Develop a
plan to achieve and
maintain usability

hout the life of the

The plan specifies how and when HS activities integrate into the overall system life
cycle and how input from HS processes (based, for example, on those given in this
specification) is used in the life cycle. Plans that address HS issues make allowance
for iteration where necessary, they include long-term monitoring of the use of the

syste

OyDLUIII ariua i IUy IuUIIlIIy UIC TICTU TUT dlI'U CUOL UT UOTT TTMTVUITVTTTITTIL TTTC uUGIO TOUT 1S
programme of work related to HS issues are derived from the overall organizational
goals for the system. Define reporting lines between personnel addressing~HS
issues in different parts of the organization and life cycle. Resources need' tobe
allocated for effective communication between project stakeholders. Plan‘HF data
requirements. Decide which methods will be included, how they will link together in
the life cycle and produce work packages. Define how these methods will interface
with the life cycle methodology being followed for the system. Define outputs and
criteria for success for each activity. Define milestones related t0Jconcrete stages
and achievements. These are not necessarily payments.

HS.24

.BP2 Identify the

A multi-disciplinary team is a means of providing the (wide range of skills and

specidlist skills required viewpoints required to produce and maintain an operablé system. Examples of the

and plan how to provide range of skills which may be required, depending on:the system, include: operator,

them user, maintainer, purchaser, business analyst, trainers marketeer, visual designer,
ergonomist, domain expert, technical author, ergonomist, human resources, health
and safety, systems analyst, programmer, 40gistics. Although some HS processes
may be conducted by Human Science specialists, most are performed as part of
other roles. There is a need to identify sameone with authority for HS activities.
HS.4 addresses issues related to thedrovision of operators and users of systems. It
could also be applied to the provision of staff for enabling systems.

HS.2.4.BP3 Manage the Produce and review budgets felating to HS processes. Ensure that the consideration

life cy¢le plan to address of HS issues does not add-unnecessary overhead. Usability is a long-term issue and

HS isques requires maintenance. \Rroject managers ensure sufficient resource in concept and
design to ensure consideration of whole-life issues in design, after that it is not the
project manager's.concern. However, usability needs to be maintained throughout
life and resource will be required to support this. Identify resource for prioritisation
and performance of corrective activity occurring as a result of in-service reporting of
HF-related.defects.

Work products into process Work products out of process

1.1 policy (14) 2.1 project plan (17)

1.3 lifg cycle model (2) 1.2 job procedure, practice (4)

2.1 schedule (5) 2.1 schedule (5)

1.3 cofing standard(10) 2.1 work breakdown structure (6)

1.1 personnelpolicy (15) 1.3 interface (8)

2.1 project'plan (17) 3.3 quality criteria (27)

33 qu:lty Cl ;tUI ;cl (27) 32 bUIIUbt;VU dbt;ull (:Uub, p:dllb, III;IIutUD) (97)
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Table A.12 — Management of HF data in trade-off and risks mitigation (HS.2.5)

Notes process> |Risk is uncertainty, it emerges and is mitigated, other factors are traded and managed from
v practice the start.

HS.2.5.BP1 Plan and Define when information about usability is sufficient in any trade-off with other
manage use of HF datato |concerns (e.g. cost). Emphasise a management strategy which identifies and
mitigate risks related to HS | addresses risk. Prioritise resources to match risk and emerging HS issues. Drive risk
issues assessment vs. HS issues by identifying the causes for change. For example,
staffing levels and health and safety requirements arising from policy and business
objective. HS risks such as personnel strategy and operability risks and project risks

stich ac racanrca limitaticon will naad ta ha Miﬂnranﬁafnd_
HS.2.5.BP2 Assess the Take account of the effect of the context of use including, for example,| other
extent to which usability equipment. This activity requires the wherewithal to translate between system,
criteria and other HS sub-system and equipment performance criteria, e.g. to assess/the gystem
requirements are likely to | effectiveness implications of a change in equipment usability{inla manngr that
be met by the proposed addresses the emergent properties of the system.

design

HS.2.5.BP3 Evaluate the | This evaluation may be implemented by use of HS isstues and risk manadement
current severity of and/or the hazard log. HS risks include operational and life-cycle cost risks.
emerging threats to system
usability and other HS risks
and the effectiveness of
mitigation measures

For some types of system, there may be external limits to trade-off arising from, for
example, employment law, health and «safety considerations, accegsibility
requirements.

HS.2.5.BP4 Take effective |Mitigation may include changes tosthe contract and/or requirements. If|these
mitigation to address risks |changes are not acknowledged and“actioned, users will end up filing tHe gap
to system usability between the needs and the delivered performance of the system. Take accgunt of
the tension between training costs, design costs and operational utilisation in trade
studies. Assess the effect onthe project plan.

Work products into process Work products out of process

1.4/2.1 risk management strategy/plan (23) 3.2 risk analysis record/report (22)

3.2 test results (62) 1.4/2.1 risk management strategy/plan (23

3.2 problem report records (84) 1.4 improvement opportunity (26)

3.4 customer satisfaction data (86) 3.3 risk measure (40)

3.2 change request (94) 3.2 change request (94)

3.2 assessment/audit records (29) 3.2 corrective action (logs, plans, minutes)|(97)
3.3 risk measure (40)

3.4 context of use analysis (111)

2.5 HF data (142)
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Table A.13 — User involvement (HS.2.6)

Notes process> |New systems often affect more people than is obvious at first. System output frequently
crosses departmental and organizational boundaries. The real “end user” may even be a
member of the public. It is important to recognise that the full range of users and other
stakeholders are involved in the development process. Stakeholders typically include
supervisors, managers, recipients of system output, and maintainers of the system.

The term “user” refers to individuals who will use the system, rather than the organization who
will purchase and use the new system. Users include maintainers.

V practice User involvement is a principle of ISO 13407.

HS.2.6|BP1 Identity Advocate the user perspective by reminding the staff in the system development

humantsystem issues and |enterprise that the system is intended for use by real people and has to achieve

aspectp of the system that |[usability. Management support is needed to get this actioned. The most impértant

requirel user input factor in successful user involvement is management support for a user presence
within the design process and for the staff who will be facilitating- itv Once
management support has been agreed and communicated to the design ‘team, the
user perspective can then become influential in the design process.

HS.2.6|BP2 Assess the This activity is linked to the preparation of the project plan. This)activity provides

risks of not involving end- | information related to the conditions of use which have to-be™tested in order to

users in each evaluation mitigate HS risks on the project. This activity should include‘réview of the barriers to
effective user involvement including: availability of users,.staff development, length of
involvement, user representatives loosing touch with the cohtext of use.

HS.2.6/BP3 Define a This activity includes arranging for end-user involvement in the examination and

strategy and plan for user [definition of the system concept. The required répresentativeness of users is one of

involvement the factors in the strategy. For example, représenting the breadth of the user group
anthropometrically, intellectually or experientially is preferable to using experts (test
pilots, for instance). Issues to be addressed include: criteria for recruitment, training,
degree of involvement, type of involvement (stage and method), specific user
responsibilities. A clear and recognised process allowing user representatives to
highlight issues or areas where ‘the development process is diverging from user
requirements or where importantiuser views are not being considered.

HS.2.6|BP4 Select and use | Selection of the most effective method can address both the perspective of the users

the mosst effective method |involved and the sort ©f information required. Define and maintain structures,

to elicif user input mechanisms and progedures for the effective involvement and consultation of users

on each aspect of.the' system development and implementation related to usability.
Methods that allow users continuing, rather than one-shot, involvement are preferred.
Take account-of ‘established good practice in team work and user involvement. For
example, involve users in design activities, problem-solving groups, QA procedures.
Suitably(prepared representative users are always preferable to user representatives.
However, under some circumstances, subject matter experts or other representatives
mayhave to be used, for example, user advocates for accessibility or special needs.

EXAMPLE Identify certain individuals as key user representatives or user champions
who are known to the development team.

HS.2.6
of user
users

BP5 Take account
input and inform

Direct user input and input derived from users or other HF sources may require
interpretation and explanation. If this input is problematic to the organization, it will
take some effort, championing and re-presentation in order for necessary changes to
be made. This task is achieved if changes are made to the system in the light of user
input or if a valid and justified technical reason for not making changes as a result of
each component of user input is provided. Feedback is provided to users for a range

£ + Lol H 3 '+ o, H <l Lalad: A I £ £ ko L H
Ul TTAOVUITO, Illbluulllu murTriauyvrt, L}uy mrarua vanuduurt. /Aal UI\GIII'JIC UIICCUUVdUN 1o d
user review or audit that focuses on user-requirement documents, system prototypes,
or may involve face-to-face interviews with the development team.

Work products into process

Work products out of process

1.1 project plan (13)

2.5 context of use statement (110)
2.2 product need assessment (44)
1.4/2.1 test strategy/plan (59)

2.5 users (115)

1.4/2.1 Risk management strategy (23)

3.2 risk analysis record report (22)
3.4 analysis result (21)

1.4/2.1 review strategy/plan (30)
3.2 review record (31)
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Table A.14 — Human-system integration (HS.2.7)

Notes process>

v practice

Describe HS issues in a form suitable for comprehension by project stakeholders. Work
towards a common description of the context of use and concept of operations. For example,
operation concepts and scenarios, system requirements and function decompositions, flows
and models from the system design process are fed into the human-centred design process.

HS.2.7.BP1 Develop a
common terminology for
HS issues with the
organization

All project stakeholders develop a common language for HS issues. For example,
speaking the same language as system designers, safety engineering and specialist

engineering disciplines. Present the context of use in a comprehensible form

with a

description of the real operational environment and its implications. Work to promote a

n ot
SYSTCITTIS appPTruaciT iU Ty TIC Ty

HS.2.7.BP2 Facilitate
personal and technical
interactions related to HS
issues

Select working groups and interfaces, e.g. to training and personnel planmnin
documents and working groups to control interfaces between activities\that 3
HS issues and other organizational activities. Use documents and working gr
control dependencies between activities that address HS issues~and other
activities. For example, the interface between implementation and‘support or s
and training.

g. Use
ddress
bups to
project
bftware

HS.2.7.BP3 Identify and
use the most suitable data
formats for exchanging HF
data

Define common data formats and exchange procedures, Present human asp
the design in a form suitable for trade-off studies. For ‘example, personnel g
performance presented in a form that can be traded, off against equipment ¢
performance. Provide readily understood feedback-from evaluations. Work tov
common method of working, e.g. common checKlists, review formats, risk an
management. Ensure that the context of use‘forms part of the information u
designers. For example, it is important to’specify the user requirements in thg
language so that they can maintaip.'a Jclear picture of how the future syst
operate. This may involve producing descriptive overviews of the sys
complement the formal requirements.

ects of
osts or
osts or
ards a
i issue
sed by
user's
em- will
em to

HS.2.7.BP4 Customise
tools and methods as
necessary for particular
projects/stages

Match methods and techniques to the organizational maturity with respect
issues in the project and the organization. Match methods and techniques
particular stage in the life cycle of the project. Make maximum use of the to
methods in common(use within the organization. For example, business {
modelling and task-analysis, common cost models, prototyping environments.

to HS
to the
bls and
rocess

HS.2.7.BP5 Identify
emerging HS issues

Review HS aspécts of engineering changes, requirements changes and config
changes. Work towards early identification of situations requiring trade-offs b
disciplineshor between specialist engineering and equipment design prioritie
production cost and time scale). Impacts of human workload and performa
overall 'system performance and characteristics are identified to assist in trad

uration
etween
s (e.g.
hce on
e-off of

design options between disciplines. ‘Specialist engineering' in this context is tIken to

include disciplines such as survivability, safety management, logistics, thro

gh life

cost management, security, and value engineering. It is beneficial to work as [a team
with the Safety and Training officers (for example, to participate in HAZOPs). Send
notice to all affected parties when a particular design feature is found to [require
particular training, support, documentation or procedures.

Work products into process Work products out of process

1.3 life_sycle model (2) 1.2 communication mechanism (87)

1.2 job procedure, practice (4) 1.4 Improvement opportunity (26)

2.1 schedule (5) 1.3 interface (8)

2.1 work breakdown structure (6) 1.3 coding standard (10)

1.3 interface (8)

1.3 coding standard (10)

© 1SO 2003 — Al rights reserved 33


https://standardsiso.com/api/?name=d92d8e8d47ab0a07f3e7b0d02fe8b7ca

ISO/PAS 18152:2003(E)

Table A.15 — Develop and re-use HF data (HS.2.8)

Notes process> |Provide HF data (e.g. information on human performance) to support equipment design and
design review. Provide HF data for use by other disciplines, for example, the use of task
v practice analysis to support Hazard and Operability studies.

HS.2.8 BP1 Have a policy |The policy can encourage all projects, studies and analyses to use HF data. HF data
for HF data management |are developed through, for example, literature search, research and experiment

HS.2.8.BP2 Perform (no notes in this edition of ISO 18152)
research to develop HF
data as required

HS.2.8 BP3 Produce (no notes in this edition of ISO 18152)
coherent data standards
and for:rnats

HS.2.8’EP4 Define rules This will include the commissioning of new research as required. This wilMnclude the
for the nanagement of capture of organizational learning regarding HS processes.

data EXAMPLE Maintenance of a “Lessons learnt” database.

HS.2.8 BP5 Develop and | (no notes in this edition of ISO 18152)
maintaih adequate data
search methods

HS.2.8.BP6 Seek and Guidance and advice will centre on Human Factorsy, Human Error and Health and
exploit @xpert guidance Safety, but is likely to extend to, for example, trainingy-staff issues, and recruitment. All
and adyice on HS issues |stakeholders may require guidance and advice-ofi HS issues. The form and timing of
the provision of guidance and advice is influénced by the stage in the life cycle. If a
significant amount of an HF specialist's time“is spent in ad hoc performance of this
activity, it is an indication of a low level\of" organizational maturity in addressing HS

issues.
Work pfroducts into process Work products out of process
1.3 HF pata (112) 3.3 risk measure (40)
1.3 HF ptandards and regulations (116) 1.3 HF data (112)
1.3 standards (9) 1.3 HF standards and regulations (116)
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Table A.16 — Human-centred design (HS.3)

Notes
on the
process
by the inclusion

Human-centred design — design for people using the system of interest in the context of use. The
processes here are technical, concerned with requirements, design and evaluation. This process
enables user-centred technical activity to be focused on appropriately. It contributes to a 'better' system

of processes that deliver Quality In Use.

These are the processes which are the focus of ISO 13407. They describe the core technical activities
through which information regarding human usage is introduced to system design and operation, and
systems are validated.

Table A.17 — Context of use (HS.3.1)

Notes process>

v practice use.

This process is directly related to 1SO 13407:1999, 7.2 Understand and spécify the cd

Intext of

HS.3.1.BP1 Define the
scope of the context of
use for the system

The scope is typically derived from the system goals, the complexity of the
environment and the general type of system. The scopé-will be determined
granularity of the system (for example, a software application, a computer incor
an application, or a network of computers), the range<of tasks (for example
paste, text entry or document production) and\ the types of users and
environments. For example, a system for use in\ap’ office may have a limited 1
users and tasks in a defined physical environment, whereas a submarine will
detailed understanding of mission types and through-life accommodation requiri
There may be more than one context ef\Use for a system, for example for a
product (such as a wrist-watch), more than one user group or more than o
environment.

working
by the
borating
cut and
usage
ange of
require
ements.
generic
ne user

HS.3.1.BP2 Analyse the
tasks and worksystem

Describe the tasks in terms of “user and organizational activities (not in tg
equipment functions or features). Describe the activities (tasks) that users pe
achieve the intended user or-organizational goals for the system. Task descript
change during the life ofithe system as the use of the system and the worl
evolve. There can be goals at several levels in the system of interest (examples
of directory function, on a mobile telephone user interface before making a ca
operation of a digital watch while running for a train). The interaction of thes
requires analysis: Users may work for several people and within different system
same time:"If; as a result, users perform tasks which contribute to goals for
systems in-parallel, the interaction of, and the effect on, all of the systems neeq
taken%into account. Task analyses can vary in rigour and degree of structy
example, a task analysis may need to include estimates or measures of workload
in staffing calculations or may simply be a short scenario outlining the typical U
system.

iform to
ons will
system
are use
| or the
b levels
s at the
Hifferent
s to be
re. For
for use
se of a

erms  of

HS.3.1.BP3 Describethe

This may include inter alia knowledge, language, physical capabilities (including

special

characteristics of the needs), anthopometrics, psychosocial issues, and level of experience with job tagks and
users with systems equipment, motivations in using the system, priorities.

HS.3.1.BP4'\Describe the |Describe the real operational environment and the way that this shapes the rolg of the
cultural environment/ system. Describe the worksystem as an entity and provide a context description for both
organizational/ the system and the worksystem. The description may include inter alia the sogial and
mahagement regime organizational milieu, management structure, communications and organigational

practices or legislation.

HS.3.1.BP5 Describe the
characteristics of any
equipment external to the
system and the working
environment

Particular attention may be paid to the non-system equipment (COTS and given
equipment, existing systems and technical infrastructure) with which the users will
directly interact. For new systems, the equipment characteristics are dependent on the

system design solutions and will not be known until relatively late in the life cycle.
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Table A.17 (continued)

HS.3.1.BP6 Describe the |For aspects of the environment that are given as fixed, specify their characteristics in a

location, workplace way that enables the design implications and HS issues to be identified. For aspects of

equipment and ambient | the environment that are outside the scope of the system but which are variable, specify

conditions the desired characteristics, and identify any trade-offs. For aspects of the physical
environment that are part of the system, identify the implications of the operating
conditions.

For example, lighting, noise levels, vibration, heat, hazards, dimensions of working and

living space.
HS.3.1.BP7 Analyse the | There will be an effect on the system concept, requirements, design and operation of the
implications of the system. There may be issues related to problems with existing systems. There may-be
context|of use effects on the existing worksystem, for example the existing equipment and. tasks.

Identify and analyse the potential risks in the environment that may be madel/more
hazardous or likely by using the system.

HS.3.1.BP8 Present The context of use is documented to the level of detail required by’the particular
these igsues to project stakeholder, project and stage in the life cycle. Each project stakeholder (for example,
stakehqlders for use in system developers, system owners and user organizations, desigrer, evaluator, and
the development or owner) needs to be able to gain enough information about the contéxt of use to develop
operatign of the system [a design or evaluation which meets the system requirements,

Work pfroducts into process Work products out.of process
2.2 reqliirements specification (52) 2.5 context of use(Statement (110)
2.5 usef environment (113) 3.4 context of'use analysis (111)

2.5 usefs (115)

3.2 personnel record (108)
3.2 training record (90)

1.1 goa| (12)

2.5 syslem (73)
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Table A.18 — User requirements (HS.3.2)

Notes process> | This process is directly related to 1SO 13407:1999, 7.3 Specify the user and organizational
requirements. User requirements include: ergonomics, user interface, workplace, habitation,
v practice training, support, procedures, jobs, recruitment, and staffing structures.

HS.3.2.BP1 Set and agree
the expected behaviour
and performance of the
system with respect to the
user

The user organization may be considered as a single user. In the case of a generic
product, a single user may also be the user organization. This can be stated in terms of
the “total experience” of the users and/or the user organization with the system. The
total experience covers critical aspects of a user's relationship with the system and its
context of use from release on the market to disposal. Total experience is not the

| i Lif. 1 hich th i
ganaro pra\nnne ifa _aoxvnarianca-whic. oL erience

that they are expected to have with the system. Defined use includes_feasonably
foreseeable misuse and potential for environmental damage. Total experience ihcludes
reconfiguration, maintenance and servicing. Materials-handling activitie§'are included in
this definition. Subsets of user roles and tasks may be examined, for ekample,
unpacking and setting up a television using only the provided” documentation, or
escape from a submarine. Exclusion of potential user groups (fer‘example thgse with
disabilities) is explicit.

It may be helpful to develop a series of standard tasks,or usage scenarios that the
system should support. These will be a useful reference for the system design ffeam to
work to, and for the users to check the prototype system against. The scenariog form a
useful focus for communication between the twa.groups. Evaluation may be based on
these scenarios.

HS.3.2.BP2 Develop an
explicit statement of the
user requirements for the
system

The generation of the requirements of the user and the user organization fits within
overall systems requirements capture @ctivities. The requirements of the user jand the
user organization define a large part\of the operational and performance requifements
for the system. Statutory requiremients regarding health, working environment and
workload are taken into account-For example, see BS 8800, Occupational |Health,
Operations and Lifting _EQuipment regulations, Fire Precautions regylations.
Requirements may be ranked, for example in order of importance. The generation of
requirements is an interactive and often iterative process involving users and dg¢signers
in collaboration. Sucgessive iterations of the process help to establish the user-
requirements aspects of the system requirements and design specificafjons at
progressive levels.of detail. The specification of user requirements includes evaluations
in order to ascertain that requirements are correct and complete. The requirements for
some types\of systems are never static or fully defined.

HS.3.2.BP3 Analyse the
user requirements

Analysis may include evaluation of prototypes with users, feasibility studies anf trade-
off.studies. The assumptions made when making the trade-offs should be docuinented.
These studies will include user productivity, effectiveness, safety and satigfaction.
Analysis can include cost-benefits, prioritisation and identification of “show-stoppers”
(issues that can result in system failure). Analyse technology and staffing optipns and
their associated risks for the work system. This may involve the developmént of a
series of possible task allocations between the system and different user roles, and
getting user feedback on them. The results of the analysis or the need for dejail may
require that the statement of requirements is revisited.
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Table A.18 (continued)

agree o

HS.3.2.BP4 Generate and

n measurable

criteria for the system in its
intended context of use

Criteria are aligned to the acquisition boundaries and scope of supply for the system
and its elements. The measures for criteria are defined within a context or for a range
of contexts of use. Criteria are clear statements that can be judged to determine when
the design achieves them or not. However, for some statements, these can be judged
by inspection or by reference to a standard, rather than requiring them to be tested
within user trials. Criteria may be set for both the user requirements and the effect on
the organization.

There are criteria at all levels of system decomposition. These are elaborated in
ISOQNEC 9126-1:2001 _They range from the performance of the wh

(stated as quality in use) through to the detail of the user interface properties of the
system. Examples of quantitative quality in use criteria are “Use a roller ball interface
device to select the correct item from a list within 3 s”, or “enter all data without-any
errors in 5 min”. User interface properties include external attributes of the systent such
as learn ability and consistency. ISO/IEC 9126-2 and ISO 9126-3 provide awsuitable list
for software systems.

Measurable criteria may be limited to some part of the system or the requirements, e.g.
to signature tasks. For example, to handle specified levels sof ~air traffic through
specified airspace. For requirements relating to the functional performance of the whole
of a complex (or large) system, the criteria may be jointly"owhed by more than one
group of users and/or stakeholders.

In cases where objective data cannot be collected or\are not appropriate, subjective
data may have to be used.

HS.3.2,

stakehd
develoy]
of the s

BP5 Present these

requirements to project

Iders for use in the
ment and operation
ystem

The record will include assumptions and constraints related to scope, users, context of
use and usability criteria. Some requirements will not be functional at lower levels of
the system hierarchy. It is traditional to label'these as “non-functional” in order to clarify
their relationship to particular elements.of'the system.

The user requirements are likely to_be information in project and system documents
rather than a separate document:\The format can be defined in collaboration with the
relevant project stakeholders; including the users. The user requirements information
should be produced in a“e¢lear and understandable format in order to promote
communication between:interested parties. It is important that clear communication
channels are established so that feedback on the requirements can be collected. The
producer of each requirement should be clearly referenced to ensure traceability and to
facilitate changeif required.

Scenarios of \use may be used to present user requirements. They have the benefits of
being refatively easy to test and being easy for other project stakeholders to
understand.

2.5 con

Work pfroducts into process Work products out of process
2.2 prodluct need assessmeént (44) 2.2 requirements specification (52)
2.2 reqliirements spegification (52) 2.3 analysis report (21)

2.5 HF pata (112) 3.3 quality criteria (27)

1.3 HF gtandards (116)

ext of use (110)

3.4 con
1.1 goa
3.3 qua

EXt of use analysis (17171)

I (12)
lity criteria (27)

3.2 review record (31)
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Table A.19 — Produce design solutions (HS.3.3)

:2003(E)

Notes process>

v practice

There may be many alternative design options, especially at early stages in the life cycle. In the
event that gaps in HF data are identified, these data will either be acquired, or the shortfall will
be managed as an HS issue. This process is directly related to ISO 13407:1999, 7.4 Produce
design solutions. Designs include: user interfaces, workplace, training, support, procedures,
jobs, recruitment, staffing structures, habitation.

HS.3.3.BP1 Distribute
functions between the
human, machine and
organizational elements of

Analyse the context of use (especially the task information) and the required functions

and performance of the system in order to explicitly assign functions to the
hardware, software or combinations thereof, with the goal of defining and al
functions to the humans that are best suited to their capabilities and limitatio

human,
locating
ns. The

the system best able to
fulfil each function

allocation of functions may be dynamic. The aim is to optimise the performan

overall system against the system goals. Allocation of function is not merely, rglated to
achieving performance against goals. The allocation has to be balaneed)agafinst the
cost of a particular implementation which ultimately will be stated in financial tefms, but

will also have implications in terms of workload/staffing and-system c
implications. At high levels in the system hierarchy, functions may not be allo
particular human, organizational, software or hardware elements, but to sub-
which may be made up from more than one of these elements. Allocation of

occurs at all levels of design. In the absence of systems-engineers, those responsible

for HS issues often fulfil this role in the project team.

of the

pability
ated to
ystems
function

HS.3.3.BP2 Develop a
practical model of the
user's work from the
requirements, context of
use, allocation of function
and design constraints for
the system

Take context of use description and system goals_and operational requireme
produce task design which

a)
b) is the basis of the design of their jobst
The aim of this design activity is to specify an achievable set of user tasks.

Task and job design uses and informs the trade-off between alternative desig
example, work-intensive (“high driver”) tasks are identified and analysed with a
improving users' efficiency and effectiveness when performing these tasks.

allows users to meet criteria within capabilities, and

nts and

ns. For
view to

HS.3.3.BP3 Produce
designs for the user-
related elements of the
system that take account
of the user requirements,
context of use and HF data

Depending on the type of‘system, the design specification can include, bu
limited to, at least one.orall of the following: working environment, hardware, s
user documentation\user interface, packaging design, interface functionality,

support and organization. Emerging design constraints are communicated
relevant project stakeholders. In designing jobs, it is necessary to look at the ¢
set of the. user's tasks, including tasks with existing systems that will be r
Examples jnclude: ergonomics according to the design engineers; system usag

t is not
bftware,
raining,
to the
bmplete
ptained.
e tasks

feedback from-evaluations

according“to the trainers, technical writers and procedure developers. Severa| design
solutions may be produced for evaluation during the design process.
HS.3.3.BP4 Produce a A description of the usage of the system facilitates integrated development of the
description of how the elements of a system by providing a link between technical, documentation, $upport,
system will be used training and other elements of the system.
HS.3.3.BP5 Revise désign |Evaluation is used to compare between alternative design solutions or o elicit
and safety featuresZUsing [information about a proposed design solution. The output from evaluation may jnclude,

for example, new or changed requirements for the system, new HF data relate
use of the system and detailed design information. Revisions are made wh
example, hazards raised as a consequence of evaluation findings are
unacceptable; where usability criteria are not met; when new HS issues emerg
evaluation. Where evaluation forms part of a safety case, the results of the ev
may form part of the file of un-addressed issues for the system.

d to the
lere, for
leemed
e in the
Bluation

PWorkproducts-intoprocess

AL L <l "
YWOTRpPTouactl

1.3 coding standard (10)
3.4 analysis result (21)
3.2 review record (31)
3.2 test result (62)

2.5 HF data (112)

1.3 HF standards (116)

2.2 requirements specification (52)
2.5 context of use statement (110)
3.4 context of use analysis (111)

2.2 requirements specification (52)
2.3 system design/architecture (53)
1.3 interface (8)

1.3 coding standard (10)
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Table A.20 — Evaluation of use (HS.3.4)

Notes process> | This process is directly related to ISO 13407:1999, 7.5 Evaluate designs against requirements.

v practice

ISO/IEC 14598-3 provides advice on the planning, performance and analysis of evaluations for
software systems.

The results of trials may be reported using the Common Industry Format for Usability Test
Reports ISO/IEC DTR 9126-4:—2), Annex F.

HS.3.4.BP1 Plan the
evaluation

The evaluation may be primarily formative (to identify problems, typically early in the life
cycle) or summative (to assess whether requirements have been met, typically late in

ure e byUIU}. IUUIILIIy urc UuotTl ICquIIUIIIUIIlO dlifu/ur TIoNo Uidl 4diT U VU dooTooCTU.
Design the evaluation (including the involvement of any users). The plan may include
the production or assembly of necessary equipment, prototypes, training and support
material and staff, trials staff and recording equipment and (media.
Evaluation should, where possible, involve the intended users of the system, but may
sometimes be carried out by human factors experts. For a design process to be
human-centred, ISO 13407 recommends that at least the final testing should take place
with real users. Procedures for the involvement of users are a part_of the design of an
evaluation.

Formative Evaluation provides information for the requirements’and design process. It
tends to use fairly informal, open-ended, collaborative techiniques (for example, paper
prototyping, discussion-based reviews, and checklists). Jt-iS generally carried out early
in the life cycle.

Summative evaluation is carried out in order to assess if specified requirements have
been satisfied. It is performed using relatively¢formal, closed methods. For example,
assessment against specifications, standards'ar legislation.

HS.3.4 BP2 Identify and

analysqg the conditions

under which a system is to

be testgd or otherwise
evaluated

Analyse the relationship, and especially.Jany potential discrepancies, between the
context to be used for the evaluation (users, tasks and environment) and the intended
context of use.

HS.3.4 BP3 Check that the
systeml|is fit for evaluation

Examine the components-of the supplied system to determine whether it is in a state
suitable for evaluation., The system to be evaluated may comprise any combination of
physical equipment,~Computer software, documentation, training, human tasks and
organizational or-management procedures. The system to be evaluated can be very
simple (such as a-paper prototype), especially at early stages in the life cycle. For the
system to be_ sufficient for evaluation later in the life cycle, components such as
documentation and user training may be necessary.

HS.3.4 BP4 Carry out and

analysqg the evaluation

according to the evaluation

plan

Performance of the evaluation includes analysis of the results as defined in the
evaluation plan. The consideration of options includes an assessment of whether user
ard operational objectives have been achieved or not.

HS.3.4 BP5 Understand
and act|on the results’of

the evaluation

The range of outcomes from an evaluation is wide. HS.1 describes how the results may
be used depending on the stage in the life cycle and HS.2 describes how parts of an
organization may make use of the results. In most cases, the results will lead to a
revision of the system or its requirements.

Work pfroducts into process

Work products out of process

1.4/2.2 test strategy and plan (59)

2.4/2.5 system (73)

2.5 context of use (110)

3.4 context of use analysis (111)

3.3 quality criteria (27)

3.2 review record (31)

2.2 requirements specification (52)

2.3 system design/architecture (53)

1.4/2.1 test strategy and plan (59)
3.2 test result (62)

3.4 analysis report (21)

2.3 test script (60)

2.3 test case (61)

2.5 HF data (112)

2.5 context of use (110)

3.4 context of use analysis (111)
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Table A.21 — Human resources (HS.4)

Notes Human Resources process — the provision of the correct number of competent staff. The processes
onthe |here are concerned with selection and training, and harmonising organizational development and
process |technological change. This process provides the means to resolve issues concerned with the
“implementation” of the human part of the system, rather than the equipment-centred part. It ensures
continued, timely delivery of the correct number of competent people required to use the most suitable
equipment.

A significant component of system usability is the result of the organization acquiring the “right” people to
use the system. This is most effectively done by recognising that the “people bits” process should run
nlnngeida or. eupt:r_nrdianc\ i7a) Q\JIQme Qr*quieifinn Both pc\nplc\ and Q\chfﬁm should be qhqnir:\d in a

planned process. ISO/IEC 15288 goes further and considers people as a component of a system.

These are the processes carried out by the user organization in order to “fit the man tp,the “machine”.
These processes are iterative.

The specific issue of the provision of skilled project staff is addressed in HS.2.4.BP2.

Table A.22 — Define and operate human resources strategy (HS.4.1)

Notes process> |The staffing, recruitment, technical and operational strategies are interrelated. The frade-off
between the requirements arising from each is dynamic."The ranking of importance ketween
strategies is not fixed. HR strategy includes recruitment; selection, staffing planning, tefms and
conditions, and training development. Users may‘nclude teams. Skills mean Knowledgg, Skills
v practice and Attributes.

HS.4.1.BP1 Decide the goals, behaviours and tasks of the organization (bjank)

HS.4.1.BP2 Define the global numbers, skills and supporting, equipment needed to achieve those tasks | (bJank)

HS.4.1.BP3 Decide how many people are needed to fulfil the strategy and what ranges of competence | (bjank)
they need

HS.4.1.BP4 Implement the HR strategy that gives the organization a mechanism for implementing and | (bJank)
recording lessons learnt

HS.4.1.BP5 Feedback into future HR procurement, training and delivery strategies (bjank)

HS.4.1.BP6 Enable and encourage ‘people and teams to work together to deliver the organization's | (bjank)
objectives

Work products into process Work products out of process
1.3 interface (8)

1.1 goal (12)

1.1 vision (13)

© 1SO 2003 — Al rights reserved 41


https://standardsiso.com/api/?name=d92d8e8d47ab0a07f3e7b0d02fe8b7ca

ISO/PAS 18152:2003(E)

Table A.23 — Define standard competencies and identify gaps (HS.4.2)

Notes process>

Assess user goals and tasks towards overall system effectiveness and hence identify equipment
options to enable the user to realise these goals, i.e. fit the equipment to the use rather than
expecting the user to fit the equipment. Users have goals and tasks to achieve, so they need
tools/systems to enable them to achieve these goals, hence they invest. Overall system
effectiveness is dependent on operator effectiveness, and so there is a need to address the

v practice operator's effectiveness. It is easy to manipulate the equipment but not the user's abilities.
HS.4.2.BP1 Identify current tasking/duty (blank)
HS.4.2.BP2 Analyse gap between existing and future provision (blank)
HS.4.2 BP3 Identify skill requirements for each role (blank)
HS.4.2 BP4 Predict staff wastage between present and future (blank)
HS.4.2 BP5 Calculate the available staffing, taking account of working hours, attainable effort and non- | (blank)
availability factor

HS.4.2 BP6 Compare to define gap and communicate requirement to design of staffing solutions (blank)

HS.4.2 BP7 Create capability to meet system requirements in the future (conduct succession planning) | (blank)

HS.4.2 BP8 Produce and promulgate a validated statement of shortfall by number and/range of|(blank)

competence
Work pfroducts into process Work products out of process
1.1 goa| (12) 1.1 personnel policy, (15)
1.1 vision (13) 3.4 analysis result(21)
3.2 personnel record (108)

Table A.24 — Design staffing solution’and delivery (HS.4.3)

Notes process>

v practjce

The HR process reminds the organization\that the system will have to be manned, resourced,
supported and maintained by an organization. Staff will have to be developed to meet these
roles. The staff using the system witkneed to work to any applicable employment regulations,
working hours restrictions and within an incentives framework. The organization can also be
reminded that the system will eventually be disposed of and that this will involve human action.

HS.4.3.BP1 Identify and allocate the functions-to.be performed Functional decomposition and

allocation of function.

delivergd

HS.4.3.BP2 Specify and produce job designs and competence/skills required to be [ (no notes in this version)

HS.4.3.BP3 Calculate the required number of personnel (number required) (no notes in this version)

HS.4.3.BP4 Generate costed Options for delivery of training and/or redeployment [ (no notes in this version)

HS.4.3.BP5 Evolve options-and constraints into an optimal implementation plan (no notes in this version)
HS.4.3.BP6 Develop and-trial training solution to representative users Iterate until meets HS/usability
criteria.
HS.4.3.BP7 Deliverfinal training solutions to designated staff according to agreed [ (no notes in this version)
timetable
HS.4.3.BR8,Identify any opportunities for redeployment Costed options will include
ditUlllat;VU blldflt PIUV;b;UII Ul
acquisition to deliver the
required skill sets.
Work products into process Work products out of process
1.1 personnel policy (15) 1.3 interface (8)
3.2 personnel record (108) 1.4/2.1 training strategy/plan (88)
3.2 training record (89)
3.2 personnel record (108)
2.5 staffed system (114)
2.5 users (115)
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Table A.25 — Evaluate system solutions and obtain feedback (HS.4.4)

Notes process> | This process in similar to HS.3.4 but provides feedback on HR issues rather than technical
v practice approval or information.

HS.4.4.BP1 Develop a strategy for data gathering (no notes in this version)

HS.4.4.BP2 Provide means for user feedback (no notes in this version)

HS.4.4.BP3 Conduct assessments of usability This includes assessments of accessibility as required.
HS.4.4.BP4 Interpret the findings (no notes in this version)

HS.4.4.BP5 Validate the data (no notes in this version)

HS.4.4 BP6 Check that the data are being used (no notes in this version)

Work products into process Work products out of process

1.1 goal (12) 3.4 analysis result (21)

2.5 staffed system (114) 3.2 assessment/audit record (29)

2.5 users (115) 1.4/2.1 test strategy/plan’(59)

2.3 test script (60)

2.3 test case'(61)

3.2 test result (62)
2.5staffed system (114)
2.5 users (115)

A.4 Work products

Table A.26 presents the work product descriptions from ISO/IEC TR 15504-5 and includes the hew work
product types required to express,and address HS issues in the Ilife cycle. AnpexC of
ISO/IEC TR 15504-5:1999 defines the. following numbering scheme for the classification of types of work
prioduct:

1. Organization divided(into: 1.1 policies, 1.2 procedures, 1.3 standards, 1.4 strategies.

2. Project divided.into: 2.1 plan, 2.2 requirement, 2.3 design, 2.4 implementation, 2.5 product, 4.6 interim
deliverable.

3. Records divided into: 3.1 report, 3.2 record, 3.3 measure, 3.4 data.

These classes may be combined for descriptive effect. For example strategy/plan = 1.4/2.1.

Each work product in the lists has the following form <type of work product> <name> (<referenc¢ number
inLISO/IEC 15504>). A + sign before the ISO/IEC 15504 reference number indicates that the work Lroduct is

an extension of the basic type, either as described in ISO/IEC 15504 or for the HS model. Only six extended
work products are defined for the HS model (numbers 110 to 116). Most of the HS processes (the HS model
can be seen as a set of views on the system life cycle) extend the detail and scope of existing work products
in areas relating to people and HS issues. The informative text associated with the practices may provide
guidance on the expected additional contents or emphasis of the work product.

The work product descriptions in ISO/IEC TR 15504-5 refer to software rather than systems. However, at the
level of abstraction used for most of the descriptions included in Table A.26, the majority of the descriptions
apply to systems as well as software. Users of this document are recommended to make a general
interpretation of the descriptions and to refer to descriptions in the latest version of ISO/IEC 15504.
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Sector-specific interpretations of ISO/PAS 18152 may subdivide and extend the work products and use the
titles in common use in that sector. Sector-specific interpretations of this specification may include additional
notes which elaborate and interpret work products for the type of systems developed and operated in that
sector. ISO 13407 describes a set of information types used and produced during human-centred design.

Each project or organization will have its own names for particular products. The contents of a work product
may be split between several project/organization products or several work products may be grouped into one
project/organization work product. Prior to an assessment, the assessor and/or local contact for the
assessment are advised to prepare a mapping between project/organization products and the work products
listed in this specification.

Table A.26 — Work product (WP) characteristics

ID Class

WP Type

WP Characteristics

Software

development

methodology

— Identification of the approach/method used to develop software

— Identification of the life cycle model (for example, waterfall, spiral, serial
build) used to develop software

— Provides a high-level description of the process, activities, and controls

Life cycle model

— High level description of activities performed at.each life cycle phase
— Sequencing of the life cycle phases

— ldentification of critical life cycle phase.dependencies

— ldentification of required inputs, outputs to each life cycle phase

— Identification of the key decision points (milestones) model

— Identification of the quality-cohtrol points in the model

Job procedure,

practice

— Each task to be performed is uniquely identified
— Each task is sequenced by execution order

— Coverage of 'support information (for example, commands and parameter
settings) whenlrequired for operations

— Establishes rules by which staff is expected to operate

— Approved by authorised personnel

Schedule

- Identifies the tasks to be performed

= |dentifies the start and completion date for required tasks

— Allows for the identification of critical tasks and task dependencies
— Identifies task completion status, vs. planned date

— Has a mapping to scheduled resource data

\Work breakdown

structure

— Defines tasks to be performed
— Documents ownership for tasks

— Documents critical dependencies between tasks

— Documents inputs and output work products

— Documents the critical dependencies between defined work products

Work product

Defines the attributes associated with an artefact from a process execution:
— key elements to be represented in the work product

— expected form, style

— expected media (paper, electronic) and storage attributes defined

44
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Table A.26 (continued)

Class

WP Type

WP Characteristics

1.3

Interface

— Defines relationships between two products, process or process tasks
— Defines criteria and format for what is common to both

— Defines criteria for critical timing dependencies or sequence ordering

1.3

Standard

— ldentification of who/what they apply to

— Each requirement is unique

— Each requirement is tagged with an identifier
— Expectations for conformance are identified
— Conformance to requirements can be demonstrated

— Provisions for tailoring or exception to the requirements are included

10

1.3

Coding standard

Coverage for software includes, but is not limited to“(as appropriatg to the
application):

— data naming conventions

—defines required languages, compilefs; data base management systems,
etc.

—format of code, structure, comments required

— standard data structures, types, classes

— best practices

Required usage of tools:

— data dictionaries;.associated CASE tools

— compatibility’requirement for existing software and/or hardware
— security, considerations

— performance considerations

~standard error messages, codes

Interface standards:

— human-machine interfaces

— external system interfaces

— peripheral equipment, hardware

— storage and retrieval of source code and object modules

— quality and reliability standards

12

1A

Goal (business,
quality,

organizational,

— Ildentifies the objective to be achieved
— ldentifies who is expected to achieve the goal

— ldentifies any incremental supporting goals

team, training,
performance,

process)

— Ildentifies any conditions/constraints

— Identifies the timeframe for achievement

— Are reasonable and achievable within the resources allocated
— Are current, established for current project, organization

— Used to monitor progress

— Are optimized to support known performance criteria, plans
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ID | Class WP Type WP Characteristics
13 1.1 Vision — Provides information on the overall strategy for the organizational unit,
organization, or business
— Is authorised at the highest level
— Defines the main objectives to be achieved
14 1.1 Policy — Authorised
— Available 10 all personnel impacied by the policy
— Establishes practices/rules to be adhered to
15 1.1 Personnel policy |— Defines career opportunities for individuals in the organization
+(14) — Defines team building strategy
— Defines reward and recognition
— Covers performance appraisal
16 21 Plan (General (as appropriate to the application and purpose):

attributes
applies to all
plans) (i.e.,
Business,
Organization,
Project, Quality,

Review, Test)

— ldentification of the plan owner

Includes:

— The objective of what is to be accomplished
— assumptions made

— constraints

—risks

— tasks to be accomplished

— schedules, milestones and target dates

— critical dependencies

— maintenance disposition for the plan

— method/approach to accomplish plan
Identifies:

——task ownership

— quality criteria

— audit to be performed

— required work products

— Includes resources to accomplish plan objectives
—time

— staff

— materials/equipment
Laan

— budget
— Includes contingency plan for non-completed tasks

— Plan is approved.

46
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Class

WP Type

WP Characteristics

17

2.1

Project plan
+(16)

Defines:

— work products to be developed

— life cycle model and methodology to be used
— customer requirements

— tasks to be accomplished

—task ownership

— project resources

— schedules, milestones and target dates
— quality criteria

Identifies:

— critical dependencies

—required work products

— project risks and risk mitigation plan

— contingency actions for non-completed tasks

21

3.4

Analysis result

— What was analysed

— Who did the analysis

The analysis criteria used:

— selection criteria*rprioritization scheme used
—decision critefia

— quality criteria

Records‘the results:

—what was decided/selected

—reason for the selection

— assumptions made

— potential risks

Aspects of correctness to analyse include:
— completeness

— understandability

— testability

— verifiability

— feasibility

—valtdity
— consistency

— adequacy of content.

22

3.2

Risk analysis

record/report

— ldentifies the risks analysed

— Records the results of the analysis
— potential ways to mitigate the risk
— assumptions made

— constraints

© 1SO 2003 — Al rights reserved
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ID | Class WP Type WP Characteristics

23 | 1.4/2.1 |Risk — Project risks identified and prioritised
management — Mechanism to track the risk
strategy / plan — Threshold criteria to identify when corrective action is required
+(59) Proposed ways to mitigate risks:

—work around

— corrective actions activities/tasks
— monitoring criteria

— mechanisms to measure risk

24 1.1 Quality — Statement is official, approved
statement/ — States commitment to quality principles
policy + (14) — Identifies who is expected to follow principles
26 14 Improvement — ldentifies what the problem is
opportunity — ldentifies what the cause of a problem is

— Suggest what could be done to fix the problem
— Identifies the value (expected benefit) in performing the improvement

— Identifies the penalty for not making'the improvement

27 3.3 [Quality criteria Defines expectations for quality:

— Establishes what is ani‘adequate work product (for example, required
elements, completeness expected, accuracy)

— ldentifies what constitutes the completeness of the defined tasks

— Establishes lifé.¢ycle transition criteria and the entry and exit requirements
for each proceés and/or activity defined

— Establishes expected performance attributes

— Establishes product reliability attributes

29 3.2 |Assessment/ L States the purpose of assessment

audit record =< Method used for assessment

— Requirements used for the assessment

— Assumptions and limitations

Identifies the context and scope information required:
— date of assessment

— organizational unit assessed

— sponsor information

— assessment team

— attendees

— scope/coverage

— assessees' information

— assessment instrument (check-list, tool) used
— Records the result

— identifies the required corrective actions

— improvement opportunities
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Class

WP Type

WP Characteristics

30

1.4/2.1

Review
strategy/plan
+(16)

Defines:
— what to be reviewed

—roles and responsibilities of reviewers

— criteria for review (check-lists, requirements, standards).

— expected preparation time

— schedule for reviews

Identification of:

— procedures for conducting review
—review inputs and outputs

— expertise expected at each review
—review records to keep

— review measurements to keep

—resources, tools allocated to the review.

31

3.2

Review record

Provides the context information aboub the review:

— what was reviewed

— lists reviewers who attended

— status of the review

Provides information about the coverage of the review:
— check-lists

—review criteria

—requirements

—compliance to standards

Records information about the readiness for the review:

— preparation time spent for the review

—time spent in the review

—reviewers, roles and expertise

Identifies the required corrective actions:

—risk identification

— prioritized list of deviations and problems discovered
—the actions, tasks to be performed to fix the problem

— ownership for corrective action

— status and target closure dates forfdentifted 9] oblems
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ID | Class WP Type WP Characteristics
36 3.3 Measure — Available to those with a need to know
(generally applies |[— Understood by those expected to use them
to all specific — Provides value to the organization/project
measures) — Non-disruptive to the work flow

Appropriate to the process, life cycle model, organization:

—is accurate
— source data is validated
— results are validated to ensure accuracy

—Has appropriate analysis and commentary to allow' \meaningful
interpretation by users

40 3.3 |Risk measure — Identifies the probability of risk occurring
+(36) — Establishes measures for each risk defined

— Measures the change in the risk state

41 3.3 Field Measure Measures attributes of the performance of system's operation at field locations,
+(36) such as:

—field defects

— performance against defined setvice level measures
— system ability to meet defined customer requirements
— support time required

— user complaints (may,be third-party users)

— customers' requests for help

— performancé.trends

— problemreports

— enhancements requested

42 3.3 Service level Real-time measure taken while a system is operational, it measures the
measure + (36) system's performance or expected service level. Identifies things like:
— capacity
— throughput

— operational performance
— operational service

— service outage time

—up time
—job Tum time
43 3.3 |Benchmarking — Identifies key process / product / market need information to be
data + (36) benchmarked

— Measurement reflects comparison of the current performance against some
well-defined criteria or historical information (or benchmark)
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ID | Class WP Type WP Characteristics
44 2.2 | Product need Coverage for key elements (as appropriate to the application):
assessment Definition of the need:
—reason product is needed
— features and functions desired
— requirements to be satisfied
Constraints:
— cost limitations
— date/schedule requirements
— specific support software required
— interface requirements
— associated equipment or hardware required
— regulatory standards and/or requirements
— operational impacts
— patent, copyright and licensing issues
Business case:
— expected benefit
—expected cost (including projected installation, conversion | and/or
maintenance) vs. profit expectations
— market window, target delivery dates
45 | 1.4/2.1 |Acquisition — ldentifies what needs to be acquired
strategy/plan Establishes the approach for acquiring the product or service; options might
+(16) include:
—offthe-shelf
~—develop internally
— develop through contract
— enhance existing software product
— or combination of these
— Establishes the evaluation criteria acceptance strategy
— ldentifies any constraints/risks
46 | 3.1/32/Market analysis Contains information about:
record/report — what was analysed
— the selection criteria & prioritization scheme used
—the analysis criteria used
Records the results which identify the:
— market opportunities and market window
— business drivers
— cost/benefit
— potential customers and their profiles information
— any assumptions made
— alternate solutions considered and/or rejected
—risks and/or constraints (regulatory issues)
Defines the product offering and target release
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ID | Class WP Type WP Characteristics
47 2.2 Request for Reference to the requirements specifications
proposal (RFP) Identifies desired characteristics, such as:
(Requester) — system architecture, configuration requirements or the requirements for
service (for example, consultants, maintenance)
— quality criteria or requirements
——project schedule requirements.
— expected delivery/service dates
— cost/price expectations
— regulatory standards/requirements
Identifies submission constraints:
— date for resubmission of the response
— requirements with regard to the format of response
48 1 Supplier — Defines the suppliers' proposed solution
proposal — Defines the suppliers' proposed delivery schedule
response — Identifies the coverage identification of ke initial proposal
(Response to — identifies the requirements that would be satisfied
RFPs) —identifies the requirements that‘could not be satisfied, and provides a
justification of variants
— Defines the estimated price of proposed development, product, or service
49 3.2 | Subcontractor or |— List of potential subcontractor/suppliers
supplier history — Qualification information
record — ldentification.of their qualifications
— Past history information when it exists
51 3.2 |Contract — Signed

(product or
service)

-~Defines what is to be purchased/delivered

—+ Identifies time frame for delivery or contracted service dates
— Identifies monetary considerations

— Identifies any warranty information

— Identifies any copyright and licensing information

— Identifies any customer-service requirements

— References to any performance and quality expectations/constraints/
monitoring

— Standards and procedures to be used

anprapratata-th 4 $ tho follonaino o = o

— references to any acceptance criteria

—references to any special customer needs (for example, confidentiality
requirements, security, hardware)

— references to any change management and problem-resolution procedures
— identifies any interfaces to independent agents and subcontractors

— identifies customer's role in the development and maintenance process

— identifies resources to be provided by the customer.

52
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ID | Class WP Type WP Characteristics
52 2.2 Requirement — Each requirement is identified
specification — Each requirement is unique
(internal or — Each requirement is verifiable or can be assessed
external) — Includes statutory and regulatory requirements
(Product, — Includes issues/requirements from (contract) review
Service, — Consideration 1S given to the following (as appropriate 1o the product or
Customer, service and type of requirement)
System, Products/Application requirements:
Software, — identify any required feature and functional characteristics
Documentation, —identify any necessary performance considerations/constraints
Environment) — identify any necessary internal/external interface-considerations/constraints

— identify any required system characteristics/constraints

— identify any human engineering considerations/constraints
— identify any security considerations/constraints

— identify any environmental considerations/constraints

— identify any operational considetrations/constraints

— identify any maintenance €onsiderations/constraints

— identify any associated ‘documentation considerations/constraints
— identify any installation considerations/constraints

— identify any suppert considerations/constraints

— identify any(design constraints

— identify-any safety/reliability considerations/constraints

— identify any quality requirements/expectations

—inhcludes storage requirements (products)

Service requirements:

— identify any performance expectations

— identify any time schedule/constraints

— identify any tasks to be performed

— identify any responsibilities

— identify the method of communication, project reporting expected
— identify any quality expectations/controls

Document requirements:

— purpose/objectives defined

— proposed contents (coverage) defined

— intended audience defined
— identification of supported software release, system information

— identification of associated software requirements and designs satisfied by
document

— identification of style, format, media standards expected

— definition of the intended distribution requirement

—includes storage requirements
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ID | Class WP Type WP Characteristics
53 2.3 | System design/ — Provides an overview of all system design
architecture — Describes the interrelationship between system components

— Describes the relationship between the system components and the
software

— Specifies that the design for each required system component consideration
is given to things like:

— memory/capacity requirements

— hardware interface requirements

— user interface requirements

— external system interface requirements
— performance requirements

— command structures

— security/data protection characteristics
— system parameter settings

— manual operations

— reusable components

— Mapping of requirements to system components

59 |[1.4/2.1 |Test strategy/ — ldentification of test purpose
plan (all test — Identification of the responsible test plan owner
plans) + 16 — Identifies the approagh'to performing the test

— ldentification of.components to be tested
— ldentify aggregates and sequence for testing
— Ildentify- urgent release

— Identification of required system configuration (for example, software,
hardware, interface components)

——TIdentification of the associated development owner for components to be
tested

— Identification of associated test scripts/test cases
— Sequence ordering of how testing will be executed

— ldentification of requirements which will be validated by tests (i.e., customer
requirement, regulatory requirements and system requirements)

— Identification of the problem-reporting mechanism

— Identification of the test tools and resources required (for example, test
channols—analysers—tostemulators}—————————————

— ldentification of the test schedule

— ldentification of the test completion criteria
— ldentification of audits to be performed

— Official source libraries and versions of software defined
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WP Type

WP Characteristics

60

2.3

Test script

— Defines what is being tested

— Defines the required system configuration for the test

— ldentifies all required software components

— ldentifies special initialisations, for example, parameter setting

— |dentifies the input date required

— Sequences the ordering of the test cases
— Defines the expected test results

— ldentifies what requirements were met by performing the, test

61

2.3

Test case

— Provides executable set of test instructions
— Purpose defined
— Defines the expected test result

— Mapped to test scripts, requirements

62

3.2

Test result

— Records results of testing
— |dentifies what components were tested
— ldentifies date test was executed

— Status at completion of test (actual test results compared to predicted
results in test plan(s))

— Record of test configuration at time of test

— Record of trouble reports generated from testing

68

1.4/2.1

Acceptance test
strategy/plan

+(59)

— ldentified \activities to be performed to test “deliverable” end cystomer
product

— Ideftifies who has responsibility for performance of acceptange test
activities (supplier or customer)

—ldentifies the system configuration requirements for site
— |dentifies the installation requirements for site
— Provides a plan for validating the “delivered” software

— Identifies how to validate whether installation activities at customgr's site
were performed correctly

— Identifies how to validate whether the deliverables satisfied the cystomer
requirements

— ldentifies associated test scripts/test cases
— ldentifies actions to be take upon acceptance of product

— Refers to quality plan

69

1.4/2.1

Release strategy/

plan + (16)

— ldentifies the functionality to be included in each release

— Ildentifies the associated components required (for example, hardware,
software, documentation)

— Mapping of the customer requests, requirements satisfied to particular
releases of the product

© 1SO 2003 — Al rights reserved
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WP Characteristics

73

2.5

System

— All components of the product release are included
— Any required hardware

— Integrated software

— Customer documentation

Fully configured set of the “system components”:

— parameters defined
— commands defined

— data loaded or converted

74

1.4/21

Installation

strategy plan
+(16)

— Identifies product deployment objectives

— ldentifies schedules for deployment activities

— Identifies schedule constraints
— Identifies impacted site locations
— Identifies site environment configuration

Identification of the required components fof the installation with appropriate
version information (consideration given toat least the following):

— released software
—type of media
— required maintenance fixes

—support software required (conversion programs, validation routines,
associated system interfaces, data base management system)

—required customer:documentation
— installation instructions

Identification\of required hardware and peripheral equipment Identification of
supporting information or materials required:

— parameter information

- operation and maintenance information

— pre-conversion information, materials or installed equipment

Type of installation (new vs. conversion of existing system, maintenance)
Identification of backup and recovery procedures

Identification of customer contacts and technical support personnel
Custody of master and backup copies

Identification of go/no-go decision criteria

Identification of verification process:

— of required tasks to prepare deliverables required

— of components required at site

— of installation procedures

— of pre-installation construction or conversion activities
— of (for example) system integration, release builds
Identification of customer acceptance requirements
Identification of any copyright and licensing requirements

Identification of any safety and security requirements

56
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WP Characteristics

75

2.5

Installation guide

Coverage for key elements (as appropriate to the application):

—Tasks for loading/installing product sequentially, order by execution
requirements

— downloading of software from delivery files

— uploading of appropriate software to (for example) files, folders, libraries.

— partial or upgrade instaliation Instructions, where applicable
— initialisation procedures

— conversion procedures

— customisation/configuration procedures

— verification procedures

— bring-up procedures

— operations instructions

Installation requirements identified:

— associated hardware, software, customer documentation

— conversion programs and instructions

— initialisation programs, systent generation information

— components and desctriptions

— minimum configuration of hardware/software required

— backup/recovery instructions

— validation preagrams

— configlration parameters (for example, size requirements, memory)

— Customer/technical support contacts

81

3.2

Acceptance

record

“—Record of the receipt of the delivery

— Identification of the date received

— |dentification of the delivered components

— Records the verification of any customer acceptance criteria defined

— Signed by receiving customer

82

1.2

Customer
support

procedure

Coverage for key elements (as appropriate to the product or contract):
— Tasks to follow in providing support defined
Defines the availability and coverage the support provided:

— hot-line number

— hours of availability

— appropriate expertise

—cost

Defines a schema for classification of customer request and/or problems:
— definition of request type

— definition of priority/severity

— definition of response time expectations, by type and severity Standards for
what information to retain from a customer, such as:

— company and location
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— contact information details
— description of the request
— reference to supporting information sent (dumps, files)

— customer system site configuration information (product, release, version,
last update)

— impacted system(s)

— impact to operations of existing systems

— criticality of the request

— expected customer response/closure requirements
— definition of customer escalation procedures

Identification of customer support tools available and procedures for using
them, such as:

— mechanism used to record customer requests

— status reports

— systems available to reproduce problems

— ability to reproduce customer's software enviconment
— ability to reproduce problems

— rest emulators

— rest scripts

—dial-in ports

— dump analysis tools

83 3.2 Customer Identifies request purposg; such as:
request record — new development

(internal or — enhancement

external) — internal customer

— operations

— decumentation

—~informational

Identifies request status information, such as:
— date opened

— current status

— date assigned and responsible owner
— date verified

— date closed

Identifies priority/severity of the request
Identifies customer information, such as:

— company/person initiating the request

— contact information and details

— system site configuration information

— impacted system(s)

— impact to operations of existing systems

— criticality of the request

— expected customer response/closure requirements
Identifies needed requirements/standards

Identifies information sent with request (for example, RFPs, dumps)
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84 3.2 |Problem report — Identifies the name of submitted and associated contact details
record — Identifies system configuration information (such as: release versions,
system software, hardware configuration)
— ldentifies the group/person(s) responsible for providing a fix
— Includes a description of the problem
— Identfies any associated support nformaton (such as: dumps, 11es)
— ldentifies the severity of the problem (critical, major, minor...)
— |dentifies the status of the reported problem
— |dentifies the components of the product affected
— ldentifies the applicable software product release and-version information
— ldentifies the date “opened”
— ldentifies the target release(s) the problem\will be fixed in
— |dentifies the expected closure date
— ldentifies any associated problem reports, customer requests, dyiplicate
problems, associated fixes
— Ildentifies any closure criteria
— |dentifies re-inspection actions
85 3.2 | Customer — Identification of customer and customer information
satisfaction — Date requested
survey — Target date for responses
— ldentification of associated software and hardware configuration
— Ability to record feedback
86 3.4 |Customer ~— Determines levels of customer satisfaction with software produgts and
satisfaction data .|sefvices
Mechanism to collect data on customer satisfaction:
—results of field performance data
—results of customer satisfaction survey
— interview notes
— meeting minutes from customer meetings
87 1+2{ | Communication A way to distribute information:
mechanism — Clear description of what is being communicated
— Ability to specify date information sent
— Abitity to distribute to af fmpacted
Identification of the impact: (for example on: software, development, customer,
organization)
— Provides a clear identification as to who/what the message applies
— Mechanism for recipient to respond when required (return information)
— The distribution media used is accessible to all with a need to know
— The distribution list is current and includes all with a need to know
— Ability to specify target return date information
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88

1.4/2.1

Training
strategy/plan
+(16)

— Defines current staff capabilities
— Defines the skills required
— Outlines course available to achieve training goal

89

3.2

Training record

— Record of employee's training
— Identifies employee's name

—ldentifies any courses taken (dqh:’ hﬁlll’Q’ course. fiﬂn)

Identifies current skills/capabilities/experience level, lists:
— formal education

—in-house training

— mentoring

— ldentifies future training needs

— Identifies current status of training requests

90

25

Training material

— Synchronised to current supported versions of the seftware
— Updated and available for new releases

— Coverage of system, application, operations, maintenance as appropriate to
the application

— Course listings and availability

94

3.2

Change request

— Identifies purpose of change

— ldentifies request status (new; accepted, rejected)
— ldentifies requester contactinformation

— Impacted system(s)

— Impact to operations-Of existing system(s) defined
— Impact to associated documentation defined

— Criticality of the'fequest, date needed by

97

3.2

Corrective action
(logs, plans,
minutes)

— ldentifies.the initial problem

— Identifies the ownership for completion of defined action
— Defines a solution (series of actions to fix problem)

-— Identifies the open date and target closure date

= Contains a status indicator

— Indicates follow-up audit actions

104

25

Development
envirgnment

— Floor plan

— Environmental safety considerations
— Regulatory requirements

— Contractual requirements

— Security considerations

— Facility configuration

— Special environmental requirements (for example, air conditioning, raised
floor, power)

— Individual workspace needs defined
— Workstation requirements

— Supporting software

—Tools

— Communication equipment

— Disaster recovery plan

60

© ISO 2003 — Al rights reserved



https://standardsiso.com/api/?name=d92d8e8d47ab0a07f3e7b0d02fe8b7ca

ISO/PAS 18152:2003(E)

Table A.26 (continued)

ID | Class WP Type WP Characteristics
107 2.5 |System — Hardware components
component — Software components

— Manual components
— Customer documentation

— Training materials

108 3.2 |Personnel record |Relevantinformation about personnel including:
— Name, address, date of birth, marital status
— Grade, pay, appraisal history

— Disciplinary history

109 3.2 |Contractreview |— Scope of contract and requirements
record + (31) — Possible contingencies or risks

—Alignment of the contract with the/ sirategic business plan [of the
organization

— Protection of proprietary information

— Requirements which differ from¢hose in the original documentation
— Capability to meet contractual requirements

— Responsibility for subcontracted work

— Terminology

— Customer ability to meet contractual obligations.

110 2.5 |Context of use — The scope of the statement

statement + (7) — The worksystem and the tasks to be performed
—The characteristics of the users

“=/The social and cultural environment, organizational/management regjme

—The characteristics of equipment external to the system or the yorking
environment

— The location, workplace equipment and ambient conditions

111 3.4 | Context of use Analysis relating the context of use to the system and its development
analysis + (21) constraints including any resulting HS issues or risks.
112 2.5_<|HF data + (7) Information regarding a particular aspect of human performance of ability

provided or developed by a human sciences specialist. (see the definjition of
HF data for more detail on likely contents)

113 25 User's Characteristics as for development environment plus:
environment L ocation
+(104) — Culture

— Social environment.

(see the definition of context of use for a more complete list of relevant entities
in the user's environment)
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Table A.26 (continued)

ID | Class WP Type WP Characteristics
114 2.5 Staffed system Worksystem of hardware, software, users, documentation and procedures
+(73) (see the definition of worksystem for more detail on the scope of a

worksystem)

115 2.5 Users + (7) Individuals with inter alia needs, wants, desires, physical capabilities,
competencies.
(examples of wusers are operators, installers, maintainers, managers,
i[IerULlUrb, e Tmariageltierit fliefdrbfly, periormarice  dhdlysis  dalla erillillg
support specialists)

116 1.3 HF standards and | International, national, sector or corporate guidance on practice or parameters

regulations

+(9)

related to humans or human-system issues.

International, national, sector or corporate statutory or legal, requirements
related to human-system issues.
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between process models and methods/methodologies for system-dévelopment.

and produces a set of work products.

ISO/PAS 18152

Annex B
(informative)

Structure and context of the human-system model

“+—Useof processmodets
ocess models describe what processes q.v. ought to be carried out by an organization to-achiey
rries out the processes covered by the model. However, such models can also be used,as a des
hat is required in order to design and develop effective organizational processes. Forsmore infor
s use of process models, reference may be made to ISO/IEC 15504.

ocesses should not be confused with the stages of a life cycle. Processes)are enacted at more
age in the life cycle, and it may be useful to think of them as essentially continuous throughout the
he emphasis between the outcomes of a process will vary depending on,the stage at which it is pj

nis variation in emphasis will in turn affect the conduct of the practicesthat comprise the process.
stage and project context on the performance of processes and (practices is one of the main d

DTE ISO/IEC 15288 describes the relationship between the processes which bring about required outcd
b cycle and the stages in the life cycle through which the system progresses.

.2 Structure of the HS model

ne entity relationship diagram in Figure B.1~describes the formal components of the model presen

hich themselves contain sub-processés. Each process has a set of outcomes, a set of practices

Human-system
process.category

contain

use/generate contain

contain

:2003(E)

e defined

chnical goals. The primary use of a process assessment model is to measure how well lan organization

cription of
mation on

than one
life cycle.
erformed.
he effect
fferences

mes in the

ed in this

ecification. The diagram shows that the HS process category in the HS model contains a set of processes

and uses

work product

Figure B.1 — Entity relationship diagram of the model

The HS model has been developed as a stand-alone but compatible model, rather than being incorporated
into one of the existing process models, such as the Capability Maturity Model (CMM), ISO/IEC 15288 or
ISO/IEC 12207. This is mainly because of the number and variety of process models, but also to clarify the
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treatment of the human factor in systems and its implications for system life cycles. The model conforms to
and extends 1SO 13407. 1ISO 13407 explains the arguments for and purposes of human-centred design and
describes the activities necessary to be user centred in the design process.

B.3 Elements and interrelationships in the HS model

The HS model is intended for use in stand-alone assessment of HS processes and also for assessments
conducted in conjunction with software or systems engineering process assessment. The model describes
what may_need to be done in order to represent and include human-system issues during the life cycle. The
contents |of the model can be summarised as a four-level process hierarchy (process category, process,
sub-process, practice).

The human-system process category consists of 21 sub-processes grouped under 4 super-processes. Eagh
process i$ achieved by the performance of a set of practices. Each sub-process uses and generatés a set jof
work prodlucts. The practices and work products for each process are described in Annex@®. Practices are
described in a single, generic sentence or phrase which is interpreted and elaborated by informative notgs.
Each set [of practices loosely follows the Plan Do Check Act structure. Each process is.therefore responsitjle
for ensuripg that its work products are delivered and used.

The HS model is applied throughout the life cycle of a system. It presents a set gf-complimentary views on life
cycle progesses that emphasise the treatment of human-system issues. At each stage in the life cycle (stages
are often|performed concurrently and by more than one organization) the relevant life cycle involvement
(HS.1) prpcess identifies the HS issues for the system of interest as jt.i§ realised through the operation |of
successive stage enabling systems. These issues are investigated using’the human-centred design (HS.3)
and human resources (HS.4) processes. The input for, and the résults from, these processes are acquirg¢d
and fed bpack to the organization through the integrate human factors (HS.2) processes.

Figure B.2 shows the relationship between these processesvand the system life cycle and the organization(s)
involved. [It is not a life cycle. Figure B.2 attempts to convey the cyclical nature of the HS processes and their
linking fort a system. Whilst it is possible to draw a number of simple diagrams that demonstrate the iteratiye
nature of [a user-centred life cycle, iteration may take arange of forms depending on the type of system being
developed and the market sector for which the system is intended.

The core|process is user-centred design. HS.8"Human-centred design is where the work of describing and
addressing requirements from the user's point of view is done. This comprises four types of technical activity.
These processes generate information_ té.inform the definition, design and operation of a system.

HS.4 Human Resources presents ;a similar set of four technical processes related to the definitign,
development and maintenance (of, staff competence and the match between the social and technical aspedts
of an organization.

User-cenfred design plays)different roles and provides different information at each stage of the system life
cycle. H$.1 Life cycle/involvement covers particular domain issues at each stage in the life cycle.|It
contextuglises the HS 2 and HS.3 processes. HS.1 covers ‘edge of system' issues, non-technical issues and
through-life issues.vHS.1 processes use HS.3 and HS.4 (technical processes) in order to achieve their
outcomes.

NOTE This life cycle stage process approach to process description is also used in ISO/IEC 15288

User-centred design is not performed in isolation. Human-system issue processes use information from and
create information for other system life cycle processes. HS.2 Integrate human factors describes the
facilitation activities that relate the consideration of human-system issues to the other activities performed in
an organization. HS.2 deals with how and when to call up and resource HS.3 and to some extent HS.1 and
HS.4. Just as there is a cycle implied by HS.3 and a set of stages within HS.1, HS.2 has an internal structure.
This is related to the areas of the organization which perform the various processes. HS.2.1 is performed by,
or on behalf of, the (senior) staff in an organization who address business strategy issues. HS.2.2 is
performed by, or on behalf of, process, quality and training staff. HS.2.3 to HS.2.5 are performed by, or on
behalf of, staff supervising or managing the HS aspects of a project. HS.2.6 to HS.2.8 are technical and
largely performed by those responsible for HS issues and usability.
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The allocation of HS process to profession is also moveable. For example, the interface to systems
engineering depends on the staffing of the project and the proportions of technical and operational risk; the
interface to marketing depends on the type of system being developed; the interface to organizational support
depends on the organization's maturity with respect to HS issues.

The main technical processes during system development are in HS.3. These are performed iteratively under
the management of HS.2 and in a context set by HS.1 and HS.4. HS.2 is concerned with connecting the life
cycle processes concerned with human issues to other processes in system development. HS.2 is concerned
with harmonising the activities of the system development enterprise and those of the client user organization.
HS.2 and HS.4 also connect HF into the higher management and organizational processes within an

o
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w
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(h
th

Overlay/extension to stage enabling systems
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5.1 also sets boundaries and goals for projects, which then cycle through HS.3 & HS.4 and are-implemented
th HS.2. HS.1.3 and HS.1.4 are concerned with the use of the system. They connect the hiiman
and human-centred design processes to the support phase of the system life cycle.
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Figure B.2 — Human-system processes in the system life cycle and organization
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B.4 Relationship between this model and ISO/IEC 15504

ISO/IEC 15504 is a presents a standard for process capability determination. It defines a normative approach
to the assessment of process maturity. The processes presented in this specification conform to the
requirements of ISO/IEC 15504 for variant processes.

Those familiar with process maturity models will observe that the HS model differs from generic models in that
HS.1 processes are enacted at particular stages in the life cycle of the system of interest and there is a
requirement for the life cycle to have certain attributes, such as the ability to iterate (particularly during the
definition/design of the system). These requirements arise from the technical necessities of a life cycle which
takes acfount of stakeholder and organizational requirements. Early in system development, thege
requirements cannot be specified fully for a system throughout its entire life and have to be re-visited @s-the
system is| detailed. This pragmatic consideration breaks one of the requirements of pure capability medels|in
which all|processes and practices can be enacted independently and continuously. However, useérs of this
model will find that it supports a considerable degree of freedom in the selection and implementation of life
cycles anf practices, even within the limitations of this pragmatic consideration.

NOTE ISO/IEC 15504 describes two types of practice: base and management. The majority/of processes in this
specificatign are only base practices. However, this may not be entirely the case for HS.2, or the'Case when HS practices
are used in other maturity models. This issue is explored in Clause E.3.

B.5 Relationship between this model and ISO/IEC 15288

ISO/IEC 15288 presents a standard for the processes required to’ develop systems. This specificatipn
provides an overlay or extension to these processes to address HS)issues and adds processes that may be
used to ektend the requirement activities for consumer products, t0“support the implementation and operatipn
of large management systems and for bespoke systems, i€’ systems for use by a well-defined set |of
stakeholders and users. A mapping between this specification-and ISO/IEC 15288 is provided in Annex H.

B.6 Relationship of this model to guidance on Human Factors Integration

There is a considerable body of HF and HS-related guidance that has been produced for military and indusfry
application of HF. The US Department, of“Defense has a set of guidance documents relating to their
MANPRINT and Human Systems Integration initiatives. The UK Ministry of Defence and Defenge
Procurement Agency have mandatafyyand guidance documents supporting the Human Factors Integratipn
(HFI) initintive. There is also a rafige of NATO publications. There are standards and guidance documerts
relating tp merchant shipping,(nuclear power generation, medical equipment, process control and other
applications where HFI is appropriate (rather than the HCD processes in 1SO 13407 for generic prodyct
development). The HS model complements these other sources of guidance by offering the following features:

— A basis for assessment and process improvement.

— Compatibility-with other process models (e.g. software, systems) for the development of specific life
cycles.

— A simple process model rather than the detailed guidance on methods provided in many of the existing
guidance documents.

The HS process model complements the HFI domains. The HS model describes what is to be done, while the
HFI domains describe the scope of application. The HFI domains can also be used as a checklist of areas in
which HS issues might arise. The HFI domains are as follows:

— Manpower (staffing): The numbers of (military and) civilian personnel required and potentially available to
operate, maintain, sustain and provide training for systems.
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Personnel: The physical and cognitive capabilities required to be able to train for, operate, maintain and
sustain systems.

Training: The instruction or education, and on-the-job or unit training required to provide personnel their
essential job skills, knowledge, values and attitudes.

Human Factors Engineering: The integration of human characteristics into system definition, design,
development and evaluation to optimise human/machine performance under operational conditions.

Health Hazard Assessment: Short- or long-term hazards to health as a result of normal operation of the

Si

.7 Mapping to other process reference models

B
Annexes G and H provide mappings to the ISO and ISO/IEC process'models close to the HS mod€l. The HS
m
m

hitp://isotc.iso.ch/livelink/livelink ?func=I1&objld=651393&objAction=browse&sort=name
You should click on the 'Proceed to public areas!'section when you get the ISO/TC log in page.

The initial set of mappings will include the CMM and ISO/IEC TR 15504-5.

system.

System Safety: The process of applying human factors expertise to minimise safety risks occyrring as a
result of the system being operated or functioning in a normal or abnormal manner.

Survivability: Enhancement of the service survivability of all personnel regardless of (military) skills or
location.

odel is intended for use with a wider range of existing and future’ process reference models. Thege models
ay be International or industry standards. Since it is not possible/to update this specification as thege models
emerge or are revised, mappings to a range of process reference models are provided on the ISO/TC internet

e in a sub-folder to the public information folder called “Directory of mappings for ISO/PAS”. The URL is:

©
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Annex C
(informative)

Human resources process

the physical and cognitive capabilities required to be able to train for, operate, maintain and‘sustain the system &g
defingd and made available;

the infstruction or education, and on-the-job or group training required to provide staff-with their essential job ski
knowledge, values and attitudes are provided;

the workload requirements for the operation, maintenance and support of;~and training for, the system are defin
and optimised;

the HR strategy for the organization adapts to changes in organizational needs and technical and operational conte

1) the users of the system are stipulated, deployed and maintained within a given social environme
hroughout the life of the system;

2) the desired outcomes for the organization are defined and promulgated;

3) the operational, technical and ‘organizational requirements of the systems employed by the

rganization are used in staff development;

4) individual and collective. training requirements are reconciled with system requirements and desirg
utcome.

This is achieved through¢performance of the following sub-processes.

C.1.1 H$.4.1 Human resources strategy

The purppsecof'the Human resources strategy process is to derive and operate an HR strategy from t
mission of the organization that includes a mechanism for implementing and recording the lessons learnt.

—
1

p

Kt.

bd

ne

As a result of successful implementation of this process, the following objectives are achieved:

68

1) the right equipment is purchased;
2) the overall performance output of each system is consistent with required system capability;
3) future HR procurement, training and delivery strategies take account of feedback;

4) staff work together to achieve the objectives of the organization.
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This is achieved through performance of the following practices:

— HS.4.1.BP1 Decide upon the goals, behaviours and tasks of the organization.

— HS.4.1.BP2 Define the global numbers, skills and supporting equipment needed to achieve those tasks.

— HS.4.1.BP3 Decide how many people are needed to fulfil the strategy and what ranges of competence

they need.

— HS.4.1.BP4 Implement an HR strategy that gives the organization a mechanism for implementing and

T

recording lessons learnt.
HS.4.1.BP5 Feed findings back into future HR procurement, training and delivery strategies.

HS.4.1.BP6 Enable and encourage people and teams to work together to deliver the orggnization's
objectives.

1.2 HS.4.2 Define standard competencies and identify gaps
ne purpose of the Define standard competencies and identify gaps proeess is to identify the changes to
isting staffing and personnel resources, and skill demands imposed by the new system, and predict their
ailability over the life of the system.

5 a result of successful implementation of this process, the following objectives are achieved:

1) existing and future human resources, explicitlyidentifying any shortfalls that may limjit system
usability, are clearly stated;

2) numbers and skills, and when they are required, are known;
3) there is a detailed and regular staffing and personnel audit;
his is achieved through performance of the following practices:
HS.4.2.BP1 Identify current tasking/duty.

HS.4.2.BP2 Analyse gap-between existing and future provision.
HS.4.2.BP3 Identify-skill requirements for each role.
HS.4.2.BP4 < Predict staff wastage between present and future.

HS.4.2.BP5 Calculate the available staffing, taking account of working hours, attainable effort{and non-
availability factor.

HS.4.2.BP6 Compare to define gap and communicate requirement to design of staffing solutions.

— HS.4.2.BP7 Create capability to meet system requirements in the future (conduct succession planning).

— HS.4.2.BP8 Produce and promulgate a validated statement of shortfall by number and range of

©

competence.
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C.1.3 HS.4.3 Design staffing solution and delivery plan

The purpose of the Design staffing solution and delivery plan process is to deliver individual and collective
training solutions reconciled to system requirements and desired outcomes.

NOTE

As a resu

The benefits of this process include: system performance falling into an agreed acceptable performance curve
where costs of training and human error are taken into account; users have job satisfaction because tasks are
commensurate with training and the skill set; user understanding of equipment capability is consistent with the goals of the
organization.

It of successful implementation of this process, the following objectives are achieved:

1) 9

2) 1
This is ac
— HS4
— HS4
— HS4
— HS4
— HS4
— HSA4
— HS4
— HS4
C.1.4 H;

The purp
operation

NOTE
the identifi

sufficient, suitably capable users are deployed at the right time and in the right place to man,a

support the systems used;

he technical and operational requirements of the system are integrated into staff development.
hieved through performance of the following practices:

3.BP1 Identify and allocate the functions to be performed.

3.BP2 Specify and produce job designs and competence/skills requiredto'be delivered.
3.BP3 Calculate the required number of personnel.

3.BP4 Generate costed options for delivery of training and/or.redeployment.

3.BP5 Evolve options and constraints into an optimal implementation plan.

3.BP6 Develop and trial training solution with representative users.

3.BP7 Deliver final training solutions to designated-staff according to agreed timetable.
3.BP8 Identify any opportunities for redeployment.

5.4.4 Evaluate system solutions and-obtain feedback

bse of the Evaluate system solutions and obtain feedback process is to provide data on systeg
to improve staffing provision and deployment, system design and operational deployment.

The benefits of this process include: the identification of the HR implications of the shortfall in system usabili
cation of the strengths and shortfalls in training implementation; the achievement of system usability in minimd

time and with minimum manning.

As aresu
1)
2)
3)

t of successful implementation of this process, the following objectives are achieved:
he strengthsand’limitations of operation with the system are described;
ontributién)to system operation and support provided locally by informal means are identified;

pperational data to support the safety management system are obtained.

nd

m

Ly;
m

This is a

— HSA4
— HSA4
— HSA4
— HSA4
— HSA4
— HSA4
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roCtroeoT

.4.BP1 Develop a strategy for data gathering.
.4.BP2 Provide means for user feedback.
.4.BP3 Conduct assessments of usability.
.4.BP4 Interpret the findings.

4.BP5 Validate the data.
.4.BP6 Check that the data are being used.
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T
the life cycle of a system. This makes it a useful resource for organizations (for example, e
partments, projects) that are designing a system life cycle which needs to be user centfed:

T

p
T

p
p

a
a

n

a

p
a

cycle. The outcomes of the processes in ISO/PAS 18152 (and other models) are ‘eOmpared with the
the organization's life cycle. The processes in this specification can be used as)input at this stage. E

Mpre detailed information on many of the HS practices‘is provided in ISO 13407. Advice on the
miethods which implement the practices is available fronvtextbooks and human factors service provid

Sets of processes implemented within an organization can be seen as systems intended to be op|

stpff in order to achieve organizational goalsi” The HS model may be informative in the dg
miintenance of effective, human-centred organizational and project processes.

D.2 Use of the HS model in process improvement

The HS processes, the practices'and the work products provide a description of how organizations

These descriptions can-be used in setting the agenda and goals for improvement of human-centr|
systems development: The capability attributes provide a description of what is required in order tg

Assessments, will be required to diagnose existing process capability and to monitor performance.
the goal-of¥process performance is business benefit, not a score or certificate. The best ap

ISO/PAS 18152

Annex D
(informative)

Use of the human-system life cycle processes

:2003(E)

y _gn_ ngs
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e HS model describes a set of processes and sub-processes that are helpful for addressing HS
he recommended approach is for the organization to set up a procedure to definenits needs for g

flocess descriptions given in Clause 7 lists the outcomes of the process.

:Iocess. The lists of work products assist in the definition of the)life cycle.

¢tivities which take account of user issues. Part 2 of ISO/IEC 15504 presents a number of levels g
mnd associated attributes-with regard to these processes. These are described in Annex E of this sp

ext step in increasing the maturity of the organization with respect to control of its processes.

gsessment for the purpose of process improvement is for the organization to define a desired

issues in
terprises,

uch a life
needs for
ach of the

ne next step is to define a life cycle which implements and integrates;the practices of the selected processes
tol the required level to achieve the business purposes of the, ofganization, department or prg
actices are listed in Clause 7 and detailed in Annex A. Annex{A also lists the work products from each

ject. The

particular
ers.

erated by
sign and

carry out
f maturity
beification.
edness in

take the

However,
proach to
profile of
nonitoring

Irformance in human-system processes based on its business needs. The scope of initial and n

D.3 Use of the HS model in process assessment

D.3.1 Scoping the use of the HS model

This specification presents a hierarchical, four-process model in which the activities carried out to promote,
support, manage and integrate HS processes (HS.2) are described in a layered fashion, down from
consideration of usability in the organization's business strategy to day-to-day management of HF data.
Activities to perform HCD and HR are in technical groups (HS.3 and HS.4) as generally applicable processes
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with an implication of iterative application. Activities that address HS issues at each stage of the life cycle are
in their own group (HS.1) and are the key issues to discuss with projects. Each process addresses a particular
issue or view on the handling of HS issues. One or more of these views can be paid specific attention when
tailoring the model for a particular assessment. HS.2 assessments may also be applied to the facilitation of
any specialist engineering activity in the system life cycle.

The model is efficient to use in assessment since an organization can be examined without completely
contextualising HCD and/or HS issues in terms of a project. Assessment practice shows that interviews with
process owners, managers and technical staff tend to range across projects to make comparisons for clarity.
Although presenting something of a problem for documenting the assessment, this gives high quality
analytical i TCi f S-
project in
example,| business strategy and infrastructure assessments. HCD technical activities can be assgsséd
separately against HS.3 with the staff concerned (who may not be employed by the same organization).
and socigtechnical issues can be addressed through HS.4. The only interviews which need to-bé syste
specific are those against HS.1 where the assessment of each system project concentratesen*one process,
depending on where it is in the life cycle. It is possible to investigate all life cycle stages"up to the currgnt
stage with only a few more interviews (if staff are still available). Focused assessments of-this form reduce tihe
cost of an assessment and considerably increase its coverage.

For details of how to plan, staff, perform and report an assessment based on a.-process model, refer to the
most recgnt versions of the parts of ISO/IEC 15504.

D.3.2 Process assessment procedure

The model presented in this specification can be used in the assessment of an organization's capability to
carry out|the HS processes described in the model. The intended assessment process is that defined |in
ISO/IEC 15504. The reader is referred to ISO/IEC 15504 fer details of the qualification of assessors,
assessment procedures associated and other issues.

The first step is the tailoring of the model for the assessment. This consists of selection of relevant processes
and definjtion of the maximum capability that is likely to be observed. The processes selected should be
representative of the activities carried out by the organization. The model is not sacrosanct and may be
tailored ap much as necessary. The purpose of\assessment is usually to gain a clear picture of the processes
in a partiqular organization for the purpose of process risk assessment or process improvement. The benefit [to
the organization is only realised if the model is tailored to suit the purposes of the assessee. Processes and
practices |are selected for assessmentiif the organization wishes to know how well that particular activity |is
carried ouit. If it is not important to-the' business that a particular process is particularly well performed thén
there is np need to assess it.

In a thirdiparty assessment fer the purposes of accreditation, the situation is different. A purchaser or other
client is lpoking for evidence that the processes that it considers necessary are performed to the level| it
requires. |n this case, the-processes to be covered are defined by the client.

The next|step is{o.select typical projects for assessment. For a thorough assessment, the range of projegts
are selecled to'be representative of the spread of work, size of project and diligence of the organization.

The ass comant itcalf ic achiavad hy intarviawinag calactad ctaff Eirctlhy ta accartain how manv of he
‘ oo o T o T O oMoV OO oy TtV Iov it g oot oo™ .uu.u.. oty —t e T TovyY -.nuu-] T
practices are performed for each process. Secondly, to ascertain how well these processes are implemented

in terms of, for example, the capability attributes in ISO/IEC 15504. Annex A provides lists of HS work
products which might be requested as evidence of the performance of the practices.

It is beneficial if the interviewees prepare for the assessment. They need to understand the model and why
the assessment is being carried out. Some familiarity with process thinking is required. Evidence of the
performance of practices is provided by the interviewees, probably in the form of the work products.
ISO 13407 provides guidance on the provision of evidence for assessment of human-system processes.
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The organization being assessed needs to understand and prepare for the assessment. In an ideal case, the
relevant staff will have studied the process model and prepared a description of how the organization's
processes and practices map onto the integration of human factors in the life cycle.

In general, interviews with a project manager and two or three members of project staff (the staff may be
interviewed together) will be sufficient to give a reasonable impression of the level of maturity of each project.

In order to encourage openness and co-operation, the assessment of whether practices are performed or not
is reasonably informal. It is best to ask the interviewee to describe how the process is carried out and to only
ask speC|f|c questlons about part|cular practlces or dellverables |f the descrlptlon is unclear At the end of the
' he and/or

describe
turity and
do beyond
ing direct

Rate attributes (practice, outcome or other indicator) for each interviewee using the ordinal scale belgpw:

— N Not achieved: There is little or no evidence of achievement of the~defined attribute for the jassessed
process. (0-15 % achievement).

—t P Partially achieved: There is some evidence of systematic approach to, and some achievement of, the
defined attribute in the assessed process. Some aspects of @chievement may be unpredictable. (> 15 %
to 50 % achievement).

— L Largely achieved: There is evidence of a systematic approach to, and significant achievement of, the
defined attribute in the assessed process. Perforniance of the assessed process may vary. (p 50 % to
85 % achievement).

—t F Fully achieved: There is evidence of a-¢omplete and systematic approach to, and full achiejement of,
the defined attribute in the assessed process. No significant weaknesses exist in the performance of the
assessed process. (> 85 % to 100 %.achievement)

It|is advisable to use a pre-prepared’ paper form or a computer-based tool to calculate the rating of each
prlocess in the organization with tegard to performance of HS activities. The result of the assessmenit will form
the basis of plans to review and/or improve HS lifecycle processes within the organization. There ar¢ no good
ol bad results from an assessment. The level of capability only needs to be good enough to [allow the
bdisiness to fulfil its objectives. The required profile of maturity (capability against process) will be defined by
thie client as part of préeess improvement (see Clause D.2).

D13.3 HS processes plus other models

The processes for human factors integration presented in this model may be used to augment the set of
processes. in other process models. This augmentation is likely to be carried out when a |capability
agsessment is being performed on an organization or department which develops or supports systems that
gain’business benefit from meeting the needs of their users. A range of mappings to other process ptandards
is provided on the ISO web site. See Clause B.7 for details of access.

The HS processes are selected as part of the routine tailoring process that is carried out prior to an
assessment. The processes are described in a standard format in order to make this process as easy as
possible. It is advisable to take advice from a competent HFI practitioner when selecting processes to include
in the assessment. HS.2 will almost certainly be required. Some questions on HS.3 and HS.4 will be required
for most assessments, and for detailed process improvement these will be the main focus. HS.1.1 may be
more relevant to generic system development (such as domestic products) and HS.1.3 is more relevant to
large systems (such as public-sector information systems). HS.1.1 may be more relevant early in the life cycle
of a system, and note that some of the practices in HS.3.3 and HS.3.4 are also required very early in the
development of a system. The iterative or continuous nature of most system life cycles means that HS.3.1 and
HS.3.2 are enacted during the support of a system.
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D.3.4 Use of the model in informal assessment

The assessment approach described above is rigorous and is intended to give reproducible results across a
variety of organizations. In some cases, this degree of rigour and the associated formality are not appropriate.

The model can also be used in a more informal setting, such as a workshop or discussion group. A description
of the development process and the discussion about whether or not the capability attributes are present is
retained, but the scoring need not be introduced or, if it is, the assessment as to whether attributes are
present or not would become a group decision. The result need not be recorded, but a general agreement is
reached about the achieved level, the required level for the business or project, and the actions required to

attain it.

A discusq

each other in the assessment meeting may well be more valuable than recommendations,’ given
ent experts. Even where assessment is carried out by external assessors, an element of groyip

improven]

discussioh can be built in order to promote awareness and organizational learning. In informal-assessment,
group may assess itself and retain the results for comparison with subsequent meetings or projec

improven]

D.3.5 Use of the model in process risk assessment

In the cas
need to {

used as [the starting point for immediate discussion on risks and their mitigation. Collation of individy
responses into an overall risk report and risk mitigation plan is advised«

ion group approach is intended to increase awareness amongst participants. Their discussion with
DY

ent actions can still be planned and responsibility for making changes can be assigned.

e of risk assessment, the preparation is as described in Clause D.3:2, but the assessment may n

e as rigorous. The interviewees' description of the performance,of the selected processes may be

a
S,

ot

al

74

© ISO 2003 — Al rights reserv

ed


https://standardsiso.com/api/?name=d92d8e8d47ab0a07f3e7b0d02fe8b7ca

