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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations
non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates closely with
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

The main ftask of technical committees is to prepare International Standards. Draft International Standa
the technical committees are circulated to the member bodies for voting. Publication as
Internationgl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

In other cjrcumstances, particularly when there is an urgent market requirement for such documents
technical gommittee may decide to publish other types of document:

— an ISQ Publicly Available Specification (ISO/PAS) represents an agreement between technical experts
an ISQ working group and is accepted for publication if it is approved by more than 50 % of the memb
of the |parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) represents an agréement between the members of a techn
commfittee and is accepted for publication if it is approved by 2/3 of the members of the committee cast

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,|it is reviewed again after a further_three years, at which time it must either be transformed into
Internationgl Standard or be withdrawn.
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Attention i$ drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO| shall not be held responsible’for identifying any or all such patent rights.

ISO/TS 18152 was preparedChy” Technical Committee ISO/TC 159, Ergonomics, Subcommittee S(
Ergonomigs of human-system> interaction. It extends and formalises the user-centred processes defined

ISO 13407. It is presented )in a similar form to the process definitions for sofware development defineq i

ISO/IEC 19504 developedby ISO/IEC JTC 1/SC 7.

This first edition of ISO/TS 18152 cancels and replaces ISO/PAS 18152:2003 , of which it constitutes a mi
revision.

nor
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Introduction

By the time ISO/PAS 18152 had reached the end of its six-year life it had proved to be a useful collection of
information with a range of uses. For example, it is cited in ISO/IEC 15288 (the reference model for systems
engineering) as the means to address human-system issues in the system lifecycle. However, there are a

number of ongoing developments in other standards and related
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other ISO technical committees that need to be completed before the material in this
cification can be further developed into a standard or other ISO document. In order to ensure.its
ilability within 1ISO until a project is started to develop a possible successor, it has been Convert
chnical Specification.

s Technical Specification presents a view of system life cycle processes with an empha
ntification and handling of issues related to people (users and other stakeholders). It is intendeq
cess assessment. The specification describes a set of processes that address issues asso

cess models offer

the potential to analyse the ability of an organization to deliver and/or maintain a system th
required level of performance,

a description of the factors that hinder this ability, and
the means of addressing such shortcomings and mitigating risk.

bse have led to the widespread adoption of“process modelling and assessment as an elen
urance of timely and effective system delivery. Processes are defined at the level of what
elop and operate a system or organization. Process reference models have been defined fo
plications and industries. International” Standard process models are being developed by
D/IEC JTC 1. This Technical Spécification provides a bridge between standardization in th
onomics (by ISO/TC 159) and.the life cycle standardization being carried out by ISO/
brmation technology, SC 7, Software engineering.

D/TS 18152 makes the-cantents of ISO 13407 accessible to process assessors and to those fa
nvolved in, process'medelling. ISO/TS 18152 extends the range of processes in ISO 13407 g

int

separation between“human-centred processes and human-centred design in the system life cycle.
befween ISO/TSA8152 and ISO 13407 is provided in Annex G.

ISO/TS 18162 informs the developers and users of process models who want to integrate Ergonom
Fagtors processes in system, hardware and software life cycles in order to assure system usability,
safety.

gration of human=centred design with project and organizational processes and makes

re-standardization work in ISO/TC 159 and
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The processes in ISO/TS 18152 (the Human-System process model, or HS model) present a collation of good
practice in ergonomics/human factors, user/human-centred design and human factors integration across a
range of industries worldwide. These processes are performed by a range of staff and with different degrees
of rigour depending on the industrial sector, the type of system, its purpose or use and the need for an
assured level of usability.

ISO/TS 18152 has been developed with the following objectives in mind:

To provide the means of assessing and mitigating risks arising from human-system issues that will affect
usability through the life cycle, both at transition points between life cycle stages and during each stage.

© 1SO 2010 — All rights reserved
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— To provide a description of human-system processes for use in project planning and for inter-disciplinary
communication.

— 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 employer
organizations.

Vi © 1SO 2010 — All rights reserved
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ISO/TS 18152:2010(E)

Ergonomics of human-system interaction — Specification
the process assessment of human-system issues

for

1 | Scope

This Technical Specification presents a human-systems (HS) model for use in ISO/IEC 15504-
assessment of the maturity of an organization in performing the processes that make arsystem usatl
angl safe. It describes processes that address human-system issues and the outcomes of these pr|
defails the practices and work products associated with achieving the outcomes of each process.

The model describes processes for specifying and evaluating usability, health and safety, but i
addiress all processes relating to their achievement.

The model will always be tailored to the specific organizational and system context prior to use in as
Anhex D provides advice on tailoring process models for a rangeof\uses.

The HS model does not define the roles or competencies of staff who perform HS processes.

This Technical Specification is intended for use by-'process assessors and those developin
asgessment models and tools. It may be informative“for those responsible for human factors ac
human factors specialists. The latter groups of readers should familiarise themselves with the vo
prdqcess modelling and process assessment prior'to reading this Technical Specification. The B
lists informative standards and texts.

This Technical Specification is intended‘to be used in conjunction with ISO 13407 and ISO/IEC 1
latfer standard provides the framework)in which the process descriptions in this Technical Specifi
be [used. This Technical Specification defines an additional category of processes for use with oth
standards, for example ISO/IEC 12207 and ISO/IEC 15288.

E1 Readers of this JFechnical Specification are expected to be familiar with ISO 13407 and ISO/IEC 1§
The HS model can be applied to the specification, design, assessment and operation of manned or
sygtems, hardware and software. The HS model can be applied to generic systems (for example
prgducts), bespoke” systems (for example control or defence systems) and systems which cq
change to meet'changes in the business or user environment (for example management informatio
However, itwill need to be tailored for each application.

Copyright release for the process descriptions: Users of this Technical Specification may freely re|

onformant
le, healthy
bcesses. It

I does not

sessment.

g process
ivities and
tabulary of
bliography

5504. The
cation may
er process

504.
embedded
consumer

ntinuously
h systems).

produce the

ess descriptions contained in Clause 7 and Annex A as part of any Process Assessment Model, or as
demonstration of compatibility with this Technical Specification, so that it can be used for its intended purpose.

2 Conformance

Those wishing to claim that derived process assessment models are conformant to this

part of any

Technical

Specification shall meet the conformance requirements of ISO/IEC 15504-2:2003, 6.3. An example of such a

conformance statement is provided by the attestation of conformance in Annex I.
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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,

Ergonomic principles in the design of work systems

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

ISO 9241-
Guidance

ISO 13407
ISO/IEC 1
ISO/IEC 1

ISO/IECT

4 Term

For the pJ
ISO/IEC T

NOTE

41
(process)
ability of a

[ISO/IEC T

NOTE 1
these altern

NOTE 2

4.2
context of
users, tas
which a sy

[1SO 9241/

4.4 e H H 4 £, h ] oY) H Il H Il 4 : Il VAW ] m Y P = PY
T, LIrguUrioriie  TCYUIrciTicrite 10r UIiee WUIR WILTT - vioudal Ulopfiay ICITTiTialrs (VU Ts) — I dll

bn usability

1999, Human-centred design processes for interactive systems

h288:2002, Systems engineering — System life cycle processes

p504-2:2003, Information technology — Process assessment — Part 2: Perfofming an assessme

R 15504-9, Information technology — Software process assessment —Part 9: Vocabulary

s and definitions

rposes of this document, the terms and definitions giveniin 1ISO 6385, 1SO 9241-11, ISO 134
R 15504-9, ISO/IEC 9126-1 and ISO/IEC 15288 and the<following apply.

The terms most relevant to this Technical Specification are given here.
capability

process to achieve a required goal

R 15504-9:1998]

This usage differs from humanSeapability, military capability and operational capability. To avoid confus
ative usages are avoided in this Technical Specification.

The capability levels used in ISO/IEC 15504-2 are included in Annex E.
use
s, equipment’ (hardware, software and materials), and the physical and social environmentg

5tem is used

11:1998]

11:

4.3

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

its function

NOTE 1
required.

NOTE 2

ality

For example, when the system enters the production stage of the life cycle, an (enabling) production system is

Each enabling system has a life cycle of its own. This Technical Specification is applicable to each enab

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

ling
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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.

4.5
ergonomics

human factors
y of human capabilities and limitations, human interaction with technologies and envifonments, and the

NQTE The new word “Ergonomics” was originally created from a combination of the(Greek words [ergos” and
os” to mean literally “laws of work”.

evaluation designed and used to improve the object of evaluation, espegially when it is still being deyveloped

infprmation about users and other stakeholders that is génerated and maintained by the Human Sciences

ergpnomics standards, accessibility standards, and expert knowledge in all human sciences (e.g. psychology, sociology,
meficine, human computer interaction, behavioural science, anthropology, management science, education), personnel
and staffing management), and codifications of ‘this information and knowledge (e.g. international standardg, legislative

approach to design that is characterised by the active involvement of users, a clear understanding ¢f user and
requirements, an appropriate allocation of function between users and technology, iterationg of design

NQTE Usability engineering is often used as a substitute for human-centred design. However applying usability
engineering methods does not necessarily prescribe the active user involvement that is the essence of human-centred
dedign. In addition, usability engineering often over-emphasises the role of evaluation methods. Human-cenfred design,
on [theother hand, refers to the process of analysing context of use, eliciting user requirements, producing design
solttionsand evaluating the design against the requirements, all in an iterative fashion.

4.9

human factors integration

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 2010 — All rights reserved 3
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410

human-system issue
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

NOTE

411
life cycle

The domains in which HS issues can arise are listed in B.6.

the stages_and acfivities spanning the life of the system from the definition of its requirements fo

he

termination of its use covering its conception, development, operation, maintenance support and disposal

NOTE

412

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

(base) practice

technical

br management activity that contributes to the creation of the output(i.e. work produ

see Annex A) of a process or enhances the capability of a process

[ISO/IEC TR 15504-9:1998]

413
process

set of interfelated activities, which transform inputs into outputs

[1SO 8402

414
process a
disciplined

1994]

ssessment
evaluation of an organization's processes against a model

[ISO/IEC TR 15504-9:1998]

4.15
process ¢

ptegory

set of processes addressing the same-general area of activity

[ISO/IEC TR 15504-9:1998]

4.16

process inprovement
action takgn to change ‘an-organization's processes so that they meet the organization's business needs 2
achieve its| business'goals more effectively

[ISO/IEC TR 15504-9:1998]

417
project

ots,

nd

endeavour with defined start and finish dates undertaken to create a product or service in accordance with
specified resources and requirements

[ISO/IEC 1

NOTE

5288:2002]

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.

© 1SO 2010 — All rights reserved
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418
prototype
artefact created for the purpose of demonstration to users in order to elicit or test user feedback

NOTE 1 This includes inter alia demonstrators, mock-ups, paper prototypes, simulations, role-plays, dummy systems
or documents, scenarios.

NOTE 2  Adapted from ISO 13407.

4.19

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

EXAMPLE The user, the customer, the employer, developers, regulatory bodies, maintenanceg, staff, sypport desk.
“Thie employer” includes those responsible for providing the personnel for a system (e.g. staffing plannérs, training
organization).

NQTE The term “project stakeholder” is used in this Technical Specificationc¢ta_refer to the menmbers of an
orgpnization who have a stake in a project. This includes, for example, the project manager, task leaders, teghnical staff,
adrinistrative staff, and quality assurance.

4.20
summative evaluation
evaluation designed to present conclusions about the merithor worth of the object of evaljation and
reqgommendations about whether it should be retained, altered or eliminated

[THe Program Evaluation Standards, second edition]
4.21
system

combination of interacting elements organized to*achieve one or more stated purposes
[ISP/IEC 15288:2002]

NQTE 1 A system may be considered as a product or as the services it provides.

NOTE 2 A system includes the ‘workplace, physical equipment, computer software, documentation, manyals, human

tasks and organizational or management procedures. When these are combined with users and operated, the result is a
wolk system q.v. ISO 6385 gives guidance on the design and operation of work systems.

4.22

task

activity required t0 achieve an intended outcome of a work system
NQTE 1 Adapted from ISO 6385.

NQTE=2 * Task is not used to describe a project activity, the term “practice” q.v. is used for this type of activity.

4.23
user
individual interacting with the system [ISO 13407:1999]

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

© 1SO 2010 — All rights reserved 5
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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

[1ISO 9241-11:1998]

4.25

work product
artefact associated with the execution of a process

[ISO/IEC T
NOTE
4.26

work syst
system co
in the work

[ISO 6385]

5 Sym
BP b
HCD
HF h
HFI h
HR h

HS H

R 15504-9:1998]
A work product might be used, produced or changed by a process.
Pm

mprising one or more workers and work equipment, acting together to perforni.the system functi
space, in the work environment, under the conditions imposed by the work tasks

pols (and abbreviated terms)
ase practice

uman-centred design

uman factors

uman factors integration

uman resources

uman-system

6 Content and format of the model

6.1 Use

The HS m
the systen
that addre

of this Techhical Specification

bdel presents a particular view of system processes that emphasises the treatment of HS issue
life. Gyele and its processes. The human-system process category consists of a set of proces
Es-issues associated with people throughout the system life cycle. The HS processes contributg

5 in
bes
to

the achiev

pment of ||qnhility1 health and Qafp’ry far the intended users of a system thrnnghm it its life

Clause 7 presents three sets of process descriptions. Each description presents the purpose of the process,
what will be 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 in Annex A.

Informative annexes are provided to this Technical 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
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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.

6.2 Format of the HS model

The HS model presented in this Technical Specification uses the format common to process assessment
models Process assessment models descrlbe the processes that give an orgamzatlon the best opportumty to

be
ac
inc
co
pra
pra

Ta
refi
pra
bet
al
SYS
m4

comtinuous improvement of the system. Processesare performed whenever the preconditions for
(i.g.

de

Th
ba
Sy9
ele

Ta
def
Te

$” indicates that the process is from the HS model,

“ n

is the view (i.e. super process) reference
unique process number. The purpose of each process is described, along with a_note ind
efits of enactment of the process. The list of outcomes indicates the significant, assessable re
ievement of the process. A list of the activities (practices) by which the purpose”is achiey
uded. These are uniquely numbered by extension of the process reference jand a sequent
mencing with the identifier “BP”. Process models do not indicate roles associated with the en
cesses. Enactment of HS processes is not specifically associated with™any roles, speq
fessions.

ble 1 lists the processes belonging to the human-system process, category with a type and a refe
brence provides a link to the subclauses of Clause 7 that descrilse the processes, and to the an
vide further details. These annexes are described in 6.1./Annexes B and F provide details g
ween the processes in the HS model. Processes are likely.to be instantiated and enacted seve
fe cycle and in several parts of an organization. This is.in part a result of the hierarchical red
tem into sub-systems and implementable elements; each of which will be defined, deve
intained by the enactment of the relevant processes, and in part the result of iterative deve

need for the outcomes) occur. The duration and degree of rigour employed in the enactment o}
bends on context and requirements.

s Technical Specification uses the coneept of stage enabling systems presented in ISO/IEC 1
bis for HS. 1, the life-cycle involvement process. ISO/IEC 15288 describes each stage in the life
tem of interest as a process. This Technical Specification adopts this concept and describ
ments of these processes.

ble 1 classifies the processes in the model using the process description provided in ISO/IEC 1
ines three types (basic, extended and new) and 2 levels (process and component). For th
Chnical Specificationy these combine in relation to ISO 13407 as follows:

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

Extended Process — expansion of a process in ISO 13407.

it used in
nique title.
and “m” is
cating the
sults of the
ed is also
al number
actment of
ialisms or

rence. The
nexes that
f the links
al times in
uction of a
loped and
opment or
enactment
a process

5288 as a
cycle of a
bs the HS

5504. This
S process

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 1ISO 13407 activities from the same process, with

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 ISO 13407. These

would normally be component 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 cycle involvement HS.1 Extended
Human-gystem issues in conception HS.1.1 New component
Human-gystem issues in development HS.1.2 Extended component
Human-gystem issues in production and utilisation HS.1.3 New component
Human-gystem issues in utilisation and support HS.1.4 Extended component
Human-gystem 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 cost
by ensur|ng that design for people is used within the organization.

Integraté human factors HS.2 Extended
Human-gystem issues in business strategy HS.2.1 New component
Human-gystem issues in quality management HS.2.2 New component
Human-gystem issues in authorisation and control HS.2.3 Extended component
Managerment of human-system issues HS.2.4 Extended component
HF data |n trade-off and risk mitigation HS.2.5 New component
User invglvement HS.2.6 Extended component
Human-gystem integration HS.2.7 Extended component
Develop pnd re-use HF data HS.2.8 New component
—

HS.3 Th|s process enables user-centred-technical activity to be focused appropriately. It contributes to a bettef
system bly designing for people who use-the system of interest in its context of use.

Human-¢entred design HS.3 Basic

Context ¢f use HS.3.1 Component
User reqirements HS.3.2 Component
Produce [design solutions HS.3.3 Component
Evaluatign of usé HS.3.4 Component

HS.4 Thip process provides the means to resolve issues by means of the human part of the system, rather than the
equipmehrt-eentred-partltensuresthe-centinued-deliverrof the-cerrectnumberof-competentpeeplerequiredtous

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
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Human-system process category (HS)

HS.1 Life cycle involvement

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 with, and

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
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uding the responsibilities of users and developers, is addressed.

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-system, intéraction;

2) the system has a life cycle, phase planning and resourcing designed to combat HF
cost-effective manner;

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

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

1 HS.1.1 Human-system issues in conception

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

TE The benefits include: system whole-life costing including personnel costs and soft costs such as
Fganization; the assessment of future system performance takes human and organizational performance i
tems are less likely to encounter problems with operational acceptance or when fielded; the human aspec
t and effectiveness are included in the'business case for the system.

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 envirg

considered inthe development and assessment of the system concept;

the system strategy;

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

pnal change,

risks in a

ach part of
system.

training and
hto account;
s of system

nment are

2) evolving,'and future stakeholder, organization, social and legislative requirements are dg¢scribed in

employer's

A) the nrg:mi7afinn takes future :mqnieifinn efrg’rngy into account when dnfining nrgnni7afinna

change.

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.

HS.1.1.BP3 Describe the objectives which the user or user organization wants to achieve through use of

the system.

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

system.
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— HS.1.1.BP5 Perform research into required system usability.
— HS.1.1.BP6 Present context and human resources options and constraints to the project stakeholders.

— HS.1.1.BP7 Contribute to the business case for the system.

7.1.2 HS.1.2 Human-system issues in development

The purpose of the Human-system issues in development process is to present and represent the needs of
the user in the specification, design and verification of the system and its elements.

NOTE The benefits include: potential user problems and scope for improvements in; the technology, supperfing
material, organizational or physical environment are identified and included in trade-off studies; the design option.that Qest
fits the fungtional and user and organizational requirements is evolved; the hazards to and from users are-identified and
mitigated.

As a resulf of successful implementation of this process, the following outcomes are achieved:
1) design is based on trials of prototypes by potential users;
2) the principles of human-centred design are applied in the development of-the system;

3) HIS costs (e.g. personnel and training costs), effectiveness (e.g.human performance) and risks are
known;

4) fdedback and further requirements from the users are collected and used.
This is achieved through performance of the following practices:

— HS.1.2.BP1 Generate design options for each aspéct of the system related to its use and its effect|on
stakeholders.

— HS.1.2.BP2 Produce user-centred solutions for each design option.
— HS.1.2.BP3 Design for customisation.

— HS.1.2.BP4 Develop simulation‘ar/trial implementation of key aspects of the system for the purposeg of
testing with users.

— HS.1.2.BP5 Collect useriinput on the usability of the developing system.
— HS.1.2.BP6 Assess-the health and well-being risks to the users of the system.

— HS.1.2.BP7 -Assess the risks to the community and environment arising from human error in the usg of
the syptem.

7.1.3 HS T3 Human-systemissues inproduction and utitization

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 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,
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.
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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;

4) critical HS criteria are part of the acceptance of the delivered system.
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HS.1.3.BP1 Evolve options and constraints into an implementation strategy covering
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
development and introduction of a system.

HS.1.3.BP4 Build required competencies into training and awareness-programmes.

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

HS.1.3.BP6 Analyse feedback on the system during delivery and inform the organization o
issues.

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

b purpose of the Human issues in utilization and support process is to monitor and advis
anization on the user's response to operation, use, support and maintenance of the system.

TE The benefits include: the system is more responsive to changes in users (for example, their n
text); the system is more responsive to changes in its stakeholders; system usability is maintained at requir

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.eompetencies required to utilise and support the system are identified and evolved ove

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

technical,

definition,

vironment,

[ emerging

b the user

beds, tasks,
ed levels.

rtime;
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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,

standards, guidelines, regulations and legislation.
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.
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— 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 HS.1.5 Human-system issues in retirement

The purpose of the Human-system issues in retirement process is to take account of user needs in the close
down, rempval from service, decommissioning and desfruction of a system.

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

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

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

»
o

He re-allocation, departure from employment and/or transfer of users is defined and actioned;

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

2
o~

He safety and health and safety hazards to workers, users andythe general public are monitored.
This is achieved through performance of the following practices:

— HS.1.5.BP1 Collect and analyse in-service reports to generate updates or lessons learnt for the next
versiop of the system.

— HS.1.5.BP2 Identify risks and health and safety issues associated with removal from service and
destryction 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.1.5.BP5 Debriefing andretrospective analysis for replacement system.

7.2 HS.2 Integrate human factors

The purpgse of the sintegrate human factors process is the satisfactory deployment of human-system
processes|for a system.

NOTE Thedbenefits include: human-centred design is applied in the system life cycle; the system is responsive to[the
growing unTerstanding of user needs; HF skills, methods and techniques are applied to support user-centred design and
operation otthe-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.

NO

As

TE 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.

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

1) the usability of the organization's systems in the market/work place is at competitive level;
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2) a corporate vision of usability, health and safety as assets is established;

health and safety.
s 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 systems;
HS.2.1.BP3 Follow competitive situation in the market placé.
HS.2.1.BP4 Develop user-centred infrastructure.

HS.2.1.BP5 Relate HS issues to business benefits.

.2 HS.2.2 Human-system issues in quality\.management

b purpose of the Human-system issues™in quality management process is to establish, pr
intain an organizational infrastructure @nd staff for HS processes.

TE The benefits include: project,stakeholders understand the design, project and business procedurg
issues; HS life cycle processes are‘incorporated into existing quality systems, procedures and standards.

a result of successful implementation of this process, the following outcomes are achieved:
1) there is a policyfor HS life cycle processes;
2) suitable tools and methods are used to address HS issues;
3) HS'ecompetencies are made available.

s is achieved through performance of the following practices:

3) there is senior management support for the improvement of infrastructure related |to systemn usability,

bmote and

s related to

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.
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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) human effectiveness _cost and risk analysis results are fed into the system investment process;

2) criteria derived from HF data are used for acquisition;
3) HES issues are part of official sign-off for the system and its elements;
4) HES practice and capability are reviewed in order to build organizational knowledge:
This is achieved through performance of the following practices.
— HS.2.3.BP1 Take account of stakeholder and user issues in acquisition activities.
— HS.2.8.BP2 Take account of HS issues in financial management.
— HS.2.8.BP3 Assess and improve HS capability in processes that affect usability, health and safety.

— HS.2.8.BP4 Include HS review and sign-off in all reviews and decisions.

7.2.4 HS|2.4 Management of human-system issues

The purpoge of the Management of HS issues process is for the deployed HS processes to reflect the system
needs and|constraints.

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

As a resulf of successful implementation of this process, the following outcomes are achieved:
1) life cycle planning documents include the work products from HS processes;

2) rgsources and staff are adequate to address HS issues;

w
=
—

He life cycle plah adapts to emerging HS issues;

4) fthere js:sufficient 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

As

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.
a result of successful implementation of this process, the following outcomes are achieved:
1) the impacts of changes in human performance, cost and risk on overall system characteristics are
identified;
2) potential conflicts between HS and other risks and issues are traded-off or otherwise recorciled;
3) project resource is allocated on the basis of an explicit assessment of threats to system usability.

Th
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s is achieved through performance of the following practices.
HS.2.5.BP1 Plan and manage use of HF data to mitigate risks related to)HS issues.

HS.2.5.BP2 Assess the extent to which usability criteria and otherHS requirements are likely
by the proposed design.

HS.2.5.BP3 Evaluate the current severity of emerging threats to system usability and other H
the effectiveness of mitigation measures.

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

.6 HS.2.6 User involvement

b purpose of the User involvement process is to effectively involve and consult users on each

aspect of the system in order to improve: the usability, health and safety of the system or to €
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TE The benefits include: cemmunication between users and other stakeholders in the system is effg
stakeholders are aware of the HS risks and issues for the system usability and the changes made as a rq

It (or informed as to why changes will not be made).

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

the need for user involvement is identified and accepted by the project;
representative users are selected and made available in sufficient numbers and in a timely

user involvement is widespread and effective;
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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.
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7.27 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.

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

1) H
2) p
3) th

n

This is ach
— HS.2.
— HSs.2.
— HSs.2
— HS.2.

— HS.2

7.2.8 HS

The purpo
standards

NOTE

As a resulf

[ data are provided in suitable format(s) for use by project stakeholders;
btential risks arising from HS issues related to the system and its context are identified;

e methods and techniques used in the enactment of HS life cycle processes areymatched to
beds of project stakeholders.

ieved through performance of the following practices:

.BP1 Develop a common terminology for HS issues with the organization.
.BP2 Facilitate personal and technical interactions related to(HS issues.

.BP3 Identify and use the most suitable data formats forexchanging HF data.
.BP4 Customise tools and methods as necessary fot-particular projects/stages.

r.BP5 Identify emerging HS issues.

2.8 Develop and re-use HF data

se of the develop and re-use HF(data process is to develop, maintain and provide HF data 4§
fo the organization.

The benefits include: HF data‘are used consistently.

of successful implementation of this process, the following outcomes are achieved:
prrect, adequate; timely and unambiguous HF data are made available;

ew or revised~HF data are produced as required;

plidated\HF standards are promulgated.

This is ach

the

nd

ieved 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.

16
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7.3 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.

As|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 arejaddressed;
3) the user effectiveness, efficiency and satisfaction with the system are known.

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

7.3.1 HS.3.1 Context of use

The purpose of the Context of use process is to establish, clarify and communicate the characterigtics of the
uséers, their tasks and the technical, organizational and physicalénvironment in which the system will operate.

Asla result of successful implementation of this process, the-following outcomes are achieved:

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

2) the real operational environment of'the system, including the factors that affect the perfgrmance of
users, is described;

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

T

=

s is achieved through performance of the following practices:

—| 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.3.4BP3 Describe the characteristics of the users.

—| HS.3.1.BP4 Describe the cultural environment/organizational/management regime.

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

— 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 resulf of successful implementation of the process, the following outcomes are achieved:

1) rglevant groups of users within the stakeholders, and their task needs, are identified and analysed

N
~
—
.

e requirements of the users of the system are defined;

3) user criteria for the performance of the worksystem against operational and functional objectives are
sfated;

4) user requirements are addressed in the system design.
This is achieved through performance of the following practices:

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

— HS.3.2.BP2 Develop an explicit statement of the user requirements for the system.
— HS.3.2.BP3 Analyse the user requirements.
— HS.3.2.BP4 Generate and agree on measurablé_criteria for the system in its intended context of use.

— HS.3.2.BP5 Present these requirements:to project stakeholders for use in the development and
operation of the system.

7.3.3 HS|3.3 Produce design solutions

The purpoge of the Produce desigh solutions process is for the design options for the product worksysten) to
take accoynt of HF data.

As a resulff of successfulimplementation of the process, the following outcomes are achieved:
1) HS issuesiare considered in the trade-off between design options;

2) usability is traded-off against other design criteria;

3) all user aspects of the system (for example, jobs, roles, documentation, staffing) are designed;
4) user input (direct and/or as feedback from evaluations) is incorporated in the design.
This is achieved through performance of the following practices:

— 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 of the user

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

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

asppects 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 fulfiiment of user requirements;

4) the design is tested with real users.

T

=

s is achieved through performance of the following practices:

—| HS.3.4.BP1 Plan the evaluation.

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

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

evaluated.

—| HS.3.4.BP3 Check that the system is fit for\evaluation.

—| HS.3.4.BP4 Carry out and analyse the. evaluation according to the evaluation plan.
—| HS.3.4.BP5 Understand and act.on the results of the evaluation.

7.3.5 HS.4 Human resourcés

The specification, recruitment, development and deployment of the humans who use a system

to achieve

migsion goals also have an effect on usability, health and safety. A fourth process is described in this
Teghnical Specification to address this view on the system life cycle. The purpose of HS.4, the Human
regources processiis for usability to be achieved in the most timely and cost-effective manner by grovision of
theg correct number of competent users. This process has not been reviewed according to the same standard
as [HS.1-3. li.is therefore presented in Annex C rather than in the main text of this Technical Specifigation.
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Expansion
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of practice
meaning o
practice in
interpretati
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Sector-spsd

aborations and examples related to the HS processes and practices that may be informative
These elaborations also form part of the body of knowledge underpinning the enactment of

if the practices have been achieved in a particular case, the assessor iscadvised to apply
bntextualisation procedure. For each process the assessor and assessee:
the process, its outcomes and practices;

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

er the outcomes, practices and notes in that context.

hce and form of the related work products listed incthis Annex will assist in this contextualisati
pssessment is given in D.3.

ctices

bss is described in terms of the practices which are performed in order to fulfil the purpose 4§
e outcomes. In Clause 7, the practices are succinctly stated in single phrases or senteng

hex E and the tables in Annex F.

s for three reasons.”Firstly, during assessment there is frequent confusion between the infer
f a short title and.the detail of the clause. Secondly, it is difficult to summarise the full meaning ¢
a sentence)without omission of a relevant component. Thirdly, since all practices reqt
on in use, \a-brief summary with informative text to guide the assessor is more flexible tf
pxt whichtattempts to address all applications of a practice.

cific.interpretations of this Technical Specification may include additional notes which elaborate 3

interpret th

K presents an assessment model for the process reference model described in Clause 7. It glso

for
HS

the

or

nd
es.

5, examples and explanations.of processes and practices are provided in informative text within {his

ach is used in preference to the ISO/IEC 15504 “title, summary and explanation text” presentafion

red
f a
ire
an

nd

e practice for the type of systems developed and operated in that sector.

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 presen
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ted 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.

Thei k_products are
identified for each process. For example, HS 1 lists the work products from enablmg systems related to stage
asxects of the system, but the core technical system work products are listed in HS.3. Whenever| a process
usgs another process to achieve its outcomes (as indicated in Table F.1) the work products’from the used
prdcess(es) may also be relevant. Table F.2 summarises the relationship between HS ‘processeg and work
prqducts.

The tables in this clause do not indicate if practices represent process maturity/levels of greater than level 1
Pefformed. All processes may be fully achieved at level 1, but the few HS.2"practices that may (when fully

pefformed) provide evidence of higher levels of capability are listed and discussed in Clause E.3.

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

Nqtes on
the process

Human Factors in the Life Cycle — issues related to peeple in the stages and enabling syst¢ms for the
system. The processes here are related to anticipating“and tracking the particular needs of each stage in
the life cycle. The intent is to improve the efficiency of‘the life cycle by timely resolution of human-system

issues.

Because the life cycle involvement processes.address particular domain issues at each stage in the life

cycle, the process descriptions tend to be-specific about a broad range of HS issues. These
trigger and contextualise the processes)to integrate human factors (HS.2) and apply hun

design (HS.3). Life cycle involvement covers ‘edge of system' issues, non-technical issues and through-life
issues. These processes use thexHS.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 supq
system.

Stage enabling systems _do not start and stop with system milestones or project approval. Thg¢ system is

the result of the (Operational stage in the life, in a succession of stage enabling systent
themselves systems’in their own life cycle. Furthermore, because system life cycles tend to be

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 st

b) “/a system which is frequently revised may have versions in delivery and concept stage;

c)’ some aspects of the delivery stage of a system (such as change management) will heed to be

considered at the concept stage. For generic products, the HS.1 processes addre
marketing, sales and service issues.

processes
an-centred

lier, of the

s that are
0 a greater

ge;

ss product
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Table A.2 — Human-system issues in conception (HS.1.1)

Notes process>

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

v practice 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 | Perform studies of potential user groups in order to forecast forthcoming needs for

context of use of systems

systems and new users or user organizations. Elicit and take account of trends and

U/\}JUUtat;UIIO ;II OUU;th, fUI U/\GIII'J:G ;II fUrthUUlll;lly :UHIO:GtIUII E:'\Jlt Otal‘l‘:llu G_]d
personnel input regarding operation of future systems in their expected context! Tis
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 peop
simulations of future working environments, in-depth analysis of work and lifestyles.

HS.1.1.BP

P Analyse the

system comcept

This is first carried out very early in the life cycle. Analyse thelsignificance of the
difference between prototypes developed to demonstrate aspects, of the concept a
user needs. Analyse the good, bad and necessary aspects of/existing systems. Assess
the human and organizational impact of the system to be introduced. Explore options
user effectiveness and user comprehension of the system. For example, conduct
Early Human Factors Analysis.

HS.1.1.BP
objectives
user organ
achieve th

3 Describe the
Wwhich the user or
ization wants to
ough use of the

For a generic product, the only user may be the pdrchaser of the system. For a larger
more complex system, there will be more stakeholders and a user organization, but the
are still different types of user with different contexts of use. Objectives are ideally set
measurable criteria. At an early stage, stakeholders other than users may also

re
As
be

system involved. However, user involvement is a‘principle of ISO 13407.
HS.1.1.BP# Identify and Describe the potential user populations, their characteristics, and the staffing apd
analyse the roles of each personnel constraints and requirements imposed on/by the system. Assess the
group of stakeholders likely | significance and relevance of thg system to each group of users. Assess stability |of
to be affecfed by the system |stakeholder requirements. Bacument issues related to usability and emerging uger
needs. This will include(reference to medical and performance standards, apd
competence levels, where appropriate.
ISO 13407 lists typical stakeholders
HS.1.1.BPp Perform Benchmark equivalent systems using relevant criteria, for example usability, safety. Test
research into required the usabilitysef‘components, competing or alternative systems and/or system concepts.

system usability

Use prototypes to stimulate stakeholder input to system requirements. Research may
just a heuristic evaluation or other expert analysis.

HS.1.1.BP

options an
project sta

b Present context

and human resources

i constraints to the
eholders

Identify future people-supply issues. Requirements and constraints imposed by oth
systems within the context of use will need to be stated. Identify the relationships
between system development options and training options. Health and Safety and Saf¢ty
legislation will have the greatest effect. Environmental legislation may have an impact.

HS.1.1.BP
business ¢

7 Contribufe'to the
pse for the.system

This includes cost aspects, including “soft” costs of introduction, operation and disposph
human contributions to effectiveness, including human error and human 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)
2.5 HF data (112)
1.3 HF standards and regulations (116)
3.2 customer request record (83)

3.4 context of use analysis (111)

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_effect on stakehaolders

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 system-
requirements decomposition proceeds, it will be necessary to state thesfaffing and
personnel constraints on each sub-system or equipment. Cover or includesany proposed
changes in business processes, job design and tasks. The number of ‘eptions and their
level of definition relate, at a high level, to the stage of development..Depengling on the
make-up of the collective knowledge and experience in the, multi-disciplingry design
team, the involvement of human science specialists and useraepresentatives|may range
from offering advice to a substantial portion of the analysis of.options.

H$.1.2.BP2 Produce human-
centred solutions for each
dgsign option

Take into account the proposed changes in business pfocesses, job design apd training.
Identify how job cover, health and safety and aceessibility requirements will be met.
Identify, specify and produce the manning plans and-personnel solutions for the system.
Propose staffing solutions for which equipment” options are required. Include the
manning necessary to provide training, support and safety. Ensure that thg system is
compatible, with pre-existing systems and mechanisms. For example, grocedures,

sequences, documentation, maintenance’ policy, levels of maintenance, |degree of
operator maintenance.
H$.1.2.BP3 Design for Provide support for customisation)of the system to meet local cultural or pperational

customisation

needs and for customisation-and configuration to meet the needs of spegific users.
Provide details of customisation to configuration management.

H$.1.2.BP4 Develop
simulation or trial
implementation of key
agpects of the system for the
pUrposes of testing with users

Make design solution(s)imore concrete using, for example, simulations, miodels, and
mock-ups. Prototypes.include sufficience of the system to test safeguards arld safety of
operations. Prototypés can be developed at any time in the life cycle, althgugh some
imagination may‘be required to realise abstract or ill-formed requirements in @& form than
can be tested:

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

H$.1.2.BP5 Collect user input
or] the usability of the
dgveloping system

Use real tasks. Assess the prototypes against usability and/or operational ¢riteria and
collect feedback. Evaluate effectiveness of training and continuous support ir] producing
effective users. Collect user comments. For some systems, the evaluation will include

evaluation of safety and health hazards and unnecessary barriers to accessibllity.

H$.1.2.BP6 Assess the-health
ar|d well-being risks tothe
ugers of the system

Relate this to the overall risk assessment for the system. Risks to well-beinjg of users
covers stress and hazards to mental health.

H$.1.2.BP7<Assess the risks
to[the community and
erfvironment arising from
hyman error in the use of the

Relate this to the overall risk assessment for the system. Risks arising from jmalevolent

use can also be assessed.

Define a policy for the specification and treatment of human error in system risk
assessment.

1
systerm

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

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.

v praCtice T: 1< bbUpU Uf ddq})tdtlull fUI ;IIUI;V;‘JILIG: ;lIIP:CIIIUI Itﬂt;Ul 1S5 llldy IﬂIIHU fIUIII \;: IUUD;IIy ILJUtVV n
standard alternatives to significant redesign.

HS.1.3.BP1|Evolve options and Planning the availability of people at introduction and throughout the life cycle of the system. The

constraints into an implementation | strategy will include a suitable strategy for iteration, including training and maintenance; @'time line

strategy coVering technical, and a Kkill line for the project; HF assessment and approval issues for the system. Fhe costs|of
integration, pnd planning and transition to a new system may be high and need to be taken into account. For-many types|of
manning isgues system, a formal evaluation of health hazards and safety will be needed.

HS.1.3.BP2|ldentify, specify and | Covers all HS components of the infrastructure. Training and supgort are elements of the

produce thelinfrastructure for the | infrastructure of a system. The development and provision of training/is.awell-established activ{ty.

system Training is developed in parallel with design. A training-needs analysis\is the starting point. Identffy,
specify and produce the training required to enable users to perform-tasks effectively using the new
system. In the case of a large safety-related system, training includes any requirements for uger
evacuation and recovery. Transfer of training may be an issue. Development of support is a well-
established activity. Support is developed in parallel Avith“design and is ideally a part of fhe
designed system. Procedures are developed iteratively:

HS.1.3.BP3|Maintain contact with | This activity maintains contact between the systemi.development enterprise, users and the cli¢nt

users and the client organization | organization during system implementation. This.;'may include re-organization of job design gnd

throughout the definition, working practices. For example, group/teamwork, training, new business processes, reporting

developmer]t and introduction of a | responsibilities. This activity continues as_long as the system remains in service. Requirements for

system ongoing user support will evolve. Allocation of the design and provision between the supplier and
user organization may be complex.

HS.1.3.BP4|Build required Competencies include not only\operational but also maintenance and support personnel.

competencigs into training and ISO/IEC 15288 considers training of operators to be the implementation of the human compongnt

awareness programmes of the system. This conceptiis-useful in that it makes clear that training is not an afterthought buf a
critical element 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.BP5|Test that the system | For some systems the evaluation will include evaluation of safety and health hazards. Evaluation|to

meets the r¢quirements of the check requirements can be done from early in the life cycle. The system to be tested includes the

users, the tgsks and the data, procedures and tasks that appear in maintenance manuals and operating manuals. Chegck

environmen, as defined in its systems™ for’ adherence to applicable human science knowledge, style guides, standards,

specificatior guidelines, and legislation. Health hazards depend on the context of use and may need to be fe-
assessed if the operation of the system is changed.

HS.1.3.BP6|Analyse feedback on/|.Feedback may be collected using formal means such as surveys, and analysis of helpdesk c3glls

the system ¢luring delivery and and bug reports or using anecdotal reports, interviews and informal reports by users.

inform the ofganization of

emerging isfues

Work prodicts into_process Work products out of process

1.1 goals (1R) 1.4/2.1 installation strategy plans (74)

2.5 system ¢omponents (73) 2.5 installation guide (75)

1.2 customdrsuppart procedure (82) 1.4/2 1 acceptance test strategy/plan (68)

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

strategy to acquisition. Present system staffing concepts for operation and’Lsupport
(e.g. for senior management approval). Includes consideration of the resoureifg of the
system through recruitment, staff development and training.

HS.1.4.BP2 Review the
system for adherence to
applicable human science
knowledge, style guides,
standards, guidelines,
regulations and legislation

Perform a post-installation study to validate the specification, mohitoring of $ickness

records for health and safety problems.

Perform a regular survey of workplaces, users and training ‘programmes tq
that the software, hardware and workplace meet the- requirements of
legislation. There may be changes in regulations regarding Health and Safety.

ensure
national

Maintenance of Health and Safety responsibility—is a system task. It [requires
information, instructions and training. This training-carries on as long as the slystem is
utilised.

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

Training is delivered to meet identified training needs and facilitate the transition to
new designs of jobs and new teamworking arrangements. Delivery of training and
workshops to users and maintainers*to meet identified training needs cdrries on
throughout the utilization of the system. In general, basic training for system ugage will
be required. Ongoing training to promote user growth may also be provided.

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 needs and
desires for consumer products and personal expectations),

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

environment (e.g. changes in working and
technologies, organizational and work structure, legislation, social and
issues).

living environments, new
political

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

HS.1.4'BP5 Review the
healthvand well-being risks
to_the users of the system

Relate this to the overall risk assessment for the system. Risks to well-being [of users

covers stress and hazards to mental health.

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

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

HS.1.4.BP7 Perform
research to refine and
consolidate operation and
support strategy for the
system

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 gtandards and regulations (116)

2.5 HF data (112)
3.3 serv|

3.3 risk measure (40)

ce level measure (42)

3.3 service 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

rocess>
v practice

The disposal system is conceived of at cahcept and can be in operation for a
considerable part of the life of the system. Include personnel, competence and staffing
comment in addition to “hard system” detail.

HS.1.5.BP1 Collect and
analyse|in-service reports
to genefjate updates or
lessons |earnt for the next
version pf the system

Commission further investigations as-réquired. The arbiter for analysis of feedback is
coherence of outcomes. For some, systems and (iterative/incremental) life cycles, this
activity is driven from the conceptstage. Feed to learning from experience and legacy
migration.

issues gssociated with
removal|from service and

HS.1.5.BP2 Identify risks
and health and safety
destructlon of the system

There may be long-term. health and safety, and accessibility issues associated with
the use, operation. ‘0’ 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,
dismissgd 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.BP5 Debriefing and
retrospédctive analysis for
replacement'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

Work products out of process

1.1 goals (12)

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)

1.4/2.1 (decommissioning) strategy/plan +(74)
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 on
the process

Human Factors Integration — issues related to people in the system-of-interest. The processes
here are concerned with strategy, procurement, planning. This process ensures that human-system
issues 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

MManaagao-thao jfaration-of-docian-colutiona 7. 5 9 nlan.

ol 41,
Manage-the-fteration-of-design-seltions—7-5-2-Evaluationplar-

For defence or emergency services use, an additional purpose may be added: “The'|service
survivability of all personnel regardless of skills or location will be enhanced”. Special negds, 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 Mbusiness

management (and describes its commitmént 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 r¢lated to
products in concept and development with an emphasis on usability. In the cpse of a

asset

usability as a competitive | processes as part of the’business strategy.

v practice user organization, the focus will, be on products in service with an emphasis|on staff
and training.
HS.2.1.BP1 Define This means that busjgess management understands usability and HS life cycle

HS.2.1.BP2 Set usability, |This means that business management sets demands on usability for gystems.
health and safety EXAMPLEDevelopment projects are rewarded for good usability.
objectives for systems

There ‘may be broader HS issues than usability, but, at a validation Igvel, 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.

market place

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

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 usercentred
centred infrastructure design skills, resources, technology, awareness and culture in the organization.

HS.2.1.BP5 Relate HS EXAMPLE 1 Establish through-life cost accounting in order to assess the 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 process>

v practice

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
Technical 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. BP4-Establishand
commurnicate a policy for
human-¢entredness

T TUITIULG Aaru 1miainmdaint a Tiuriarroeritarcyu Cl'J'JIUﬂ\/II VVILTTITT TS UIBGI NnNZauvulrl. olavnoltT d
multi-disciplinary culture in project teams. Maintain staff focus on a human-centfed
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 focusis on
the HS issues associated with the system and the user organization, the dévelopment
and production environments within the organization will generate similar.issues.

HS.2.2.BP2 Include HR

in suppqrt and control

and usef-centred elements

This practice addresses the processes and procedures related to.the system life
cycle, not the products of the development process (i.e. system_documentation and
utilization and support procedures). HS processes are «ncluded in corporate

procedures procedures and standards or guides. For example, quality assurance, change control,
process and method maintenance, resource managemeni. 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 techniques in light of best practice,
maintainl HCD and HR legislative requirement and industry norms. Revise) HS processes, methods, tools and
infrastructure and techniques in light of experience, technicall development, client and legislative
resourcgs requirement and industry norms. Learn from the use of tools and methods to

understand and improve the effectiveness of the HS process.
infrastructure are tools, methods, guides, test facilities.

Examples of

HS.2.2.BP4 Increase and
maintair] awareness of
usabilit

Promote designer understanding .6f context of use. Promote designer involvement in
HF evaluations. This normally dnvolves training and other promotional activities. For
example, formal training, case\studies, championing, award schemes.

HS.2.2.BP5 Develop or
provide ptaff with suitable
HS skillg

This may be accomplished” through recruitment, training or retention of consultants.
Professionally-recognised qualifications exist for most of the specialist skills. In all
cases, some in-heuse coordination will be required.

Work products into process

Work products out of process

1.1 visign (13)

1.3 stanfards (9)
1.3 codipg standards (10)
2.1 perspnnel policy (15)

1.2 system development methodology/(1)

2.5 devglopment-énvironment (104)

1.1 policy (14)

1.1 quality statement/policy (24)
1.3 system life cycle model (2)
1.3 coding standards (10)

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>
v practice

(no notes in this edition of ISO 18152)

HS.2.3.BP1 Take account
of stakeholder and user
issues in acquisition
activities

This practice extends to provision of HF data and advice to the products

system

development enterprise and user organization's purchasing processes in general.

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.

tvotverment i thetermderng—and—contract award—process nciudes the prov

programmes of work, technical requirements, assessment of the capa
suppliers and approval/sign-off. Incentives may be provided in order to“enco
supplier towards addressing HS issues in contractual and commercial arrangg

ision of
pility of
urage a
ements.

HS.2.3.BP2 Take account
of HS issues in financial
management

Provide and review HS aspects of investment appraisal, cost-effectiveness g
business case and high-level project metrics. Use through=life and other
total cost models as part of financial analysis.

nalysis,
suitable

HS.2.3.BP3 Assess and
improve HS capability in
processes that affect
usability, health and safety

Carry out process assessments of the project stakéholders to identify st
weaknesses and opportunities for improvement—of HS processes. All
stakeholders may have an influence on the usability of the system. Assess
both the system development enterprise and thé\User organization may be r
This process assessment is for the purpaSe* of mitigating project risk re

engths,
project
ment of
equired.
garding

usability, health and safety. Feedback‘may range from a formal certification of

capability to a shortlist of major process.risks.

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, trainability. Follow and clarify project requiremgnts for

reviews and decisions Design Authority and liability; Signatories and reviewers can be reqdired to
demonstrate required knowledge/necessary expertise. Review of this practicq can be
broken into:
a) look for necessary 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 proposali(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 request\for proposals (47)

3.2 contract (51)
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Table A.11 — Management of human-system issues (HS.2.4)

Notes process>

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

v practice concerns described here. This process is directly related to ISO 13407:1999,
Clause 5 Planning the human-centred process.

HS.2.4.BP1 Develop a The plan specifies how and when HS activities integrate into the overall system life

plan to achieve and cycle and how input from HS processes (based, for example, on those given in this

maintain usability
throughout the life of the

Technical 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

system

of the system and they identify the need for and cost of user involvement. The goals
for the 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 to be 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 /smilestones related to
concrete stages and achievements. These are not necessarily,payments.

HS.2.4,

BP2 Identify the

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

specialist skills required viewpoints required to produce and maintain an operable system. Examples of the

and plah 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;.logistics. Although some HS processes
may be conducted by Human Science‘$pecialists, most are performed as part of
other roles. There is a need to identifySemeone with authority for HS activities.
HS.4 addresses issues related to:the provision of operators and users of systems. It
could also be applied to the proyision of staff for enabling systems.

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

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

HS issyes requires maintenance:-Project 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 resaource 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 polipy (14) 2.1 project plan (17)

1.3 life pycle model (2) 1.2 job procedure, practice (4)

2.1 schiedule (5) 2.1 schedule (5)

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

1.1 personriel policy (15) 1.3 interface (8)

2.1 projectplan (17) 3.3 quality criteria (27)

3.3 quality criteria (27) 3.2 corrective action (logs, plans, minutes) (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
v practice managed from 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
such as resource limitation will need to be differentiated.

HS.2.5.BP2 Assess the Take account of the effect of the context of use including, for examplg, other
extent to which usability equipment. This activity requires the wherewithal to translate between pystem,
criteria and other HS sub-system and equipment performance criteria, e.g. to assess, the [system
requirements are likely to | effectiveness implications of a change in equipment usability ‘in,a mannger 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 jssues and risk mandgement
current severity of and/or the hazard log. HS risks include operational and\ife-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 ffom, for
example, employment law, health and (safety considerations, accgssibility
requirements.

HS.2.5.BP4 Take effective | Mitigation may include changes to.the contract and/or requirements. If these
mitigation to address risks |changes are not acknowledged and actioned, users will end up filling the gap
to system usability between the needs and the delivered performance of the system. Take acqount of
the tension between training costs, design costs and operational utilisation |n trade
studies. Assess the effect on.thée 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 (112)
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Table A.13 — User involvement (HS.2.6)

Notes process>

v practice

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.

User involvement is a principle of ISO 13407.

HS.2.6.BP1 Identify
human-$ystem issues and
aspects|of the system that
require Uiser input

Advocate the user perspective by reminding the staff in the system developmént
enterprise that the system is intended for use by real people and has to aghieve
usability. Management support is needed to get this actioned. The most important
factor in successful user involvement is management support for a usef presence
within the design process and for the staff who will be facilitating ‘it. Once
management support has been agreed and communicated to the désign team, the
user perspective can then become influential in the design process.

HS.2.6.BP2 Assess the
risks of pot involving end-
users inleach evaluation

This activity is linked to the preparation of the project planAThis activity provides
information related to the conditions of use which have Afo,\be tested in order to
mitigate HS risks on the project. This activity should include-review of the barriers to
effective user involvement including: availability of users, staff development, length of
involvement, user representatives loosing touch with the'context of use.

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

This activity includes arranging for end-user jinvelvement in the examination and
definition of the system concept. The required)representativeness of users is one of
the factors in the strategy. For example, representing the breadth of the user group
anthropometrically, intellectually or experientially is preferable to using experts (test
pilots, for instance). Issues to be addrgssed include: criteria for recruitment, training,
degree of involvement, type of ihVelvement (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 important user views are not being considered.

HS.2.6.BP4 Select and use
the mos} effective method
to elicit Yiser input

Selection of the most effective method can address both the perspective of the users
involved and the sort—of information required. Define and maintain structures,
mechanisms and _procedures for the effective involvement and consultation of users
on each aspect of the system development and implementation related to usability.
Methods thatiallow 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
may have 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.BP5 Take aecount
of user input andinform
users

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
of reasons, including information, buy-in and validation. An example of feedback is a
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)

3.2 risk analysis record report (22)

2.5 context of use statement (110) 3.4 analysis result (21)
2.2 product need assessment (44) 1.4/2.1 review strategy/plan (30)
1.4/2.1 test strategy/plan (59) 3.2 review record (31)

2.5 users (115)

1.4/2.1 Risk management strategy (23)
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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
decompositions, flows and models from the system design process are fed
human-centred design process.

function
into the

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 s

pecialist

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

systems approach to engineering.

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

Select working groups and interfaces, e.g. to training and personnelcplann
documents and working groups to control interfaces between activities that
HS issues and other organizational activities. Use documents and working g
control dependencies between activities that address HS issues’ and othe
activities. For example, the interface between implementation-and support or
and training.

ng. Use
address
roups to
project
software

HS.2.7.BP3 Identify and
use the most suitable data

data

formats for exchanging HF

Define common data formats and exchange procedures. Present human as
the design in a form suitable for trade-off studies{ For example, personnel
performance presented in a form that can be traded off against equipment
performance. Provide readily understood feedback from evaluations. Work tq
common method of working, e.g. common checklists, review formats, risk a
management. Ensure that the context of Use forms part of the information
designers. For example, it is important to’specify the user requirements in th
language so that they can maintain "a clear picture of how the future sys
operate. This may involve producing descriptive overviews of the sy
complement the formal requirements.

pects of
costs or
icosts or
wards a
hd issue
used by
e user's
tem will
stem  to

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

Match methods and techniques to the organizational maturity with resped
issues in the project and*the organization. Match methods and technique

t to HS
5 to the

particular stage in thedife cycle of the project. Make maximum use of the tpols and

methods in common® use within the organization. For example, business
modelling and task-analysis, common cost models, prototyping environments.

process

HS.2.7.BP5 Identify
emerging HS issues

Review HS aspects of engineering changes, requirements changes and confi
changes( Work towards early identification of situations requiring trade-offs
disciplines or between specialist engineering and equipment design priorit
production cost and time scale). Impacts of human workload and perform
averall system performance and characteristics are identified to assist in tra
design options between disciplines. ‘Specialist engineering' in this context is
include disciplines such as survivability, safety management, logistics, thrg

guration
between
es (e.g.
ance on
He-off of
taken to
ugh life

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

Work products into process Work products out of process

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

1¢27job 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)

© ISO 2010 — Al rights reserved 33


https://standardsiso.com/api/?name=525345ae5abd5ea78ba4ce88be8d28cb

ISO/TS 18152:2010(E)

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

Notes process>

v practice

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 analysis to support Hazard and Operability studies.

HS.2.8 BP1 Have a policy
for HF data management

The policy can encourage all projects, studies and analyses to use HF data. HF data
are developed through, for example, literature search, research and experiment

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

(no notes in this edition of ISO 18152)

HS.2.8 HP3 Produce
coherentldata standards
and formats

(no notes in this edition of ISO 18152)

HS.2.8 HP4 Define rules
for the management of
data

This will include the commissioning of new research as required. This will.include the
capture of organizational learning regarding HS processes.

EXAMPLE Maintenance of a “Lessons learnt” database.

HS.2.8 BP5 Develop and
maintain|adequate data
search njethods

(no notes in this edition of ISO 18152)

HS.2.8.HP6 Seek and
exploit expert guidance
and advife on HS issues

Guidance and advice will centre on Human Factors;~Human Error and Health and
Safety, but is likely to extend to, for example, trainifg, staff issues, and recruitment. Al
stakeholders may require guidance and advice ©n)HS issues. The form and timing o
the provision of guidance and advice is influénced by the stage in the life cycle. If 2
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*0f organizational maturity in addressing HS
issues.

Work prpducts into process Work products out of process

1.3 HF dpta (112)

1.3 HF sjandards and regulations (116) 1.3 HF data (112)

1.3 standards (9)

3.3 risk measure (40)

1.3 HF standards and regulations (116)
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Table A.16 — Human-centred design (HS.3)

Notes on Human-centred design — design for people using the system of interest in the context of use. The
the process |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 by the inclusion 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> This process is directly related to 1SO 13407:1999, 7.2 Understand .and spgcify the
v practice context of use.

HS.3.1.BP1 Define the The scope is typically derived from the system goals, the complexity of the| working
Ecope of the context of environment and the general type of system. The scope_will be determinefl by the
ise for the system granularity of the system (for example, a software applieatien, a computer incorporating
an application, or a network of computers), the range\of tasks (for example| cut and
paste, text entry or document production) and.the types of users anfl usage
environments. For example, a system for use in an-office may have a limited|range of
users and tasks in a defined physical environment, whereas a submarine wi|l require
detailed understanding of mission types and-through-life accommodation requfrements.
There may be more than one context of.use for a system, for example for 4 generic
product (such as a wrist-watch), more{than one user group or more than ¢ne user
environment.

HS.3.1.BP2 Analyse the |Describe the tasks in terms qf,user and organizational activities (not in ferms of
asks and worksystem equipment functions or features). Describe the activities (tasks) that users pgrform to
achieve the intended user or organizational goals for the system. Task descrigtions will
change during the life. af;the system as the use of the system and the woflksystem
evolve. There can be goals at several levels in the system of interest (exampleg are use
of directory function_on a mobile telephone user interface before making a call or the
operation of a digital watch while running for a train). The interaction of thege levels
requires analysis. Users may work for several people and within different systeims at the
same time( If,’ as a result, users perform tasks which contribute to goals for|different
systems in parallel, the interaction of, and the effect on, all of the systems negds to be
takenwinto account. Task analyses can vary in rigour and degree of strucfure. For
example, a task analysis may need to include estimates or measures of workload for use
in_staffing calculations or may simply be a short scenario outlining the typical use of a

system.
HS.3.1.BP3 Describe the | This may include inter alia knowledge, language, physical capabilities (including special
Characteristics of/ithe needs), anthopometrics, psychosocial issues, and level of experience with job tasks and
isers with systems equipment, motivations in using the system, priorities.
HS.3.1.BR4Describe the |Describe the real operational environment and the way that this shapes the rqle of the
Cultural envifonment/ system. Describe the worksystem as an entity and provide a context description} for both
brganizational/ the system and the worksystem. The description may include inter alia the s¢cial and
management regime organizational milieu, management structure, communications and orgarrizational
practices or legislation.

HS.3.1.BP5 Describe the |Particular attention may be paid to the non-system equipment (COTS and given
characteristics of any equipment, existing systems and technical infrastructure) with which the users will
equipment external to the | directly interact. For new systems, the equipment characteristics are dependent on the
system and the working | system design solutions and will not be known until relatively late in the life cycle.

environment
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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.BR~Aralyse-the—Fhere-will-bean-effect-en-the-system-conceptregquirements—desi -
implicatipns of the system. There may be issues related to problems with existing systems. There may bq
context qf 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 made -morg
hazardous or likely by using the system.

HS.3.1.HP8 Present The context of use is documented to the level of detail required by’ the particular
these isques to project stakeholder, project and stage in the life cycle. Each project stakeholder (for example
stakeholflers for use in system developers, system owners and user organizations, designer, evaluator, and
the deveJopment or owner) needs to be able to gain enough information about the context of use to develop
operation of the system |a design or evaluation which meets the system requirements.

Work prpducts into process Work products out of process
2.2 requirements specification (52) 2.5 context of use statement (110)
2.5 user fenvironment (113) 3.4 context of.use analysis (111)

2.5 userg (115)

3.2 personnel record (108)
3.2 trainihg record (90)

1.1 goal [12)

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

Notes process>

v practice

This process is directly related to ISO 13407:1999, 7.3 Specify the user and
organizational requirements. User requirements include: ergonomics, user interface,
workplace, habitation, training, support, procedures, jobs, recruitment, and staffing
structures.

the expected behaviour
and performance of the

user

HS.3.2.BP1 Set and agree

system with respect to the

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

general previous life experience which the users have, but the particular-eXperience
that they are expected to have with the system. Defined use includes ‘repsonably
foreseeable misuse and potential for environmental damage. Total experience|includes
reconfiguration, maintenance and servicing. Materials-handling actiyities/are ingluded in
this definition. Subsets of user roles and tasks may be examined, for pxample,
unpacking and setting up a television using only the proyided” documenfation, or
escape from a submarine. Exclusion of potential user groups‘(for example thjose 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 team to
work to, and for the users to check the prototype\system against. The scenarigps form a
useful focus for communication between the twe groups. Evaluation may be based on
these scenarios.

HS.3.2.BP2 Develop an
bxplicit statement of the
iser requirements for the
Bystem

The generation of the requirements of)the user and the user organization fits within
overall systems requirements capture activities. The requirements of the usef and the
user organization define a large part-of the operational and performance reqyirements
for the system. Statutory requirements regarding health, working environmpent and
workload are taken into account. For example, see BS 8800, Occupational Health,
Operations and Lifting « Equipment regulations, Fire Precautions requlations.
Requirements may be ranked, for example in order of importance. The gengration of
requirements is an interactive and often iterative process involving users and designers
in collaboration. ~Successive iterations of the process help to establish the
user-requirements-aspects of the system requirements and design specificptions at
progressive.levels of detail. The specification of user requirements includes evpluations
in order to-ascertain that requirements are correct and complete. The requirements for
some types’of systems are never static or fully defined.

H1S.3.2.BP3 Analyse the
iser requirements

Analysis may include evaluation of prototypes with users, feasibility stuglies and
trade-off studies. The assumptions made when making the trade-offs should be
documented. These studies will include user productivity, effectiveness, sdfety and
satisfaction. Analysis can include cost-benefits, prioritisation and identifi¢ation of
“show-stoppers” (issues that can result in system failure). Analyse technology and
staffing options and their associated risks for the work system. This may inyolve the
development 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 detail may require that the statement of requirements is revisited.
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Table A.18 (continued)

HS.3.2.BP4 Generate and | Criteria are aligned to the acquisition boundaries and scope of supply for the system

agree on measurable and its elements. The measures for criteria are defined within a context or for a range
criteria for the system in its |of contexts of use. Criteria are clear statements that can be judged to determine when
intended context of use 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
ISO/IEC 9126-1:2001. They range from the performance of the whole work system
(stated as quality in use) through o the detall of the USer interface properties of ihg
system. Examples of quantitative quality in use criteria are “Use a roller ball interfacs
device to select the correct item from a list within 3 s”, or “enter all data withaut any
errors in 5 min”. User interface properties include external attributes of the system such
as learn ability and consistency. ISO/IEC 9126-2 and 1SO 9126-3 provide a.suitable lis
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, 6f)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 jointlylowned by more than one
group of users and/or stakeholders.

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

HS.3.2.HP5 Present these | The record will include assumptions and consttaints related to scope, users, context o
requirements to project use and usability criteria. Some requirements will not be functional at lower levels of thg
stakeholflers for use in the |[system hierarchy. It is traditional to labekthese as “non-functional” in order to clarify
developrment and operation | their relationship to particular elements of,the system.

f th 5t . . . I .
ot the syptem The user requirements are likely to be information in project and system documentg

rather than a separate documept:The format can be defined in collaboration with thg
relevant project stakeholders,\including the users. The user requirements informatior
should be produced in_a~clear and understandable format in order to promote
communication between interested parties. It is important that clear communicatior
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 tg
facilitate change. if required.

Scenarios ofiuse may be used to present user requirements. They have the benefits o
being relatively easy to test and being easy for other project stakeholders td

understand.
Work prpducts into process Work products out of process
2.2 prodiict need assessment(44) 2.2 requirements specification (52)
2.2 requirements specification (52) 2.3 analysis report (21)
2.5 HF dpta (112) 3.3 quality criteria (27)

1.3 HF sjandards-(116)
2.5 contgxt-of use (110)

3.4 context of use analysis (111)
1.1 goal (12)
3.3 quality criteria (27)

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

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

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 human,
hardware, software or combinations thereof, with the goal of defining and allocating

)rgd[liLdLiUIIdI elelmnerits Ol
he system best able to
ulfil each function

allocation of functions may be dynamic. The aim is to optimise the performanice of the
overall system against the system goals. Allocation of function is not merely nelated to
achieving performance against goals. The allocation has to be balanced agpinst the
cost of a particular implementation which ultimately will be stated in financial t¢rms, but
will also have implications in terms of workload/staffing and’ system ¢apability
implications. At high levels in the system hierarchy, functionsmay not be allpcated to
particular human, organizational, software or hardware elements, but to subfsystems
which may be made up from more than one of these glements. Allocation of function
occurs at all levels of design. In the absence of systems'engineers, those regponsible
for HS issues often fulfil this role in the project team.

fanctionstotheamansthat—are bestsuitedtotheir capabifittes—amd Ii”lildli’EnS. The

1S.3.3.BP2 Develop a
bractical model of the
iser's work from the
equirements, context of
ise, allocation of function
and design constraints for
he system

Take context of use description and system goals and operational requiremgents and
produce task design which

a) allows users to meet criteria within gapabilities, and
b) s the basis of the design of theirjabs.
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 des|gns. For
example, work-intensive (“high~driver”) tasks are identified and analysed with a view to
improving users' efficiency\and effectiveness when performing these tasks.

HS.3.3.BP3 Produce

blements of the system
hat take account of the
iser requirements, context
bf use and HF data

Hesigns for the user-related

Depending on the typelof system, the design specification can include, bpt is not
limited to, at least onieor all of the following: working environment, hardware, goftware,
user documentation, user interface, packaging design, interface functionality | training,
support and ‘erganization. Emerging design constraints are communicatefl to the
relevant prejest stakeholders. In designing jobs, it is necessary to look at the fomplete
set of the_user's tasks, including tasks with existing systems that will be [retained.
Examples include: ergonomics according to the design engineers; system usgge tasks
according to the trainers, technical writers and procedure developers. Several design
solutions may be produced for evaluation during the design process.

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

A description of the usage of the system facilitates integrated development of the
elements of a system by providing a link between technical, documentation,|support,
training and other elements of the system.

HS.3.3.BP5 Revise)design
bnd safety features using
eedback from’evaluations

Evaluation is used to compare between alternative design solutions or|to elicit
information about a proposed design solution. The output from evaluation may include,
for example, new or changed requirements for the system, new HF data related to the
use of the system and detailed design information. Revisions are made where, for
example, hazards raised as a consequence of evaluation findings are [deemed
unacceptable; where usability criteria are not met; when new HS issues emerge in the
evaluation. Where evaluation forms part of a safety case, the results of the eyaluation

may form part ot the file of un-addressed ISsues for the system.

Work products into process

Work products out of process

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>

v practice

This process is directly related to 1SO 13407:1999, 7.5 Evaluate designs against
requirements.

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

the life cycle). Identify the user requirements and/or risks that are to be assessed
Design the evaluation (including the involvement of any users). The plan may in¢ludg
the production or assembly of necessary equipment, prototypes, training and-suppor
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. |
tends to use fairly informal, open-ended, collaborative techniques (for example, pape
prototyping, discussion-based reviews, and checklists)., It\is“generally carried out early
in the life cycle.

Summative evaluation is carried out in order to assess if specified requirements havg
been satisfied. It is performed using relatively“formal, closed methods. For example
assessment against specifications, standards.orlegislation.

HS.3.4.8B
analyse

under wh
be tested
evaluate

P2 Identify and
he conditions

ich a system is to
or otherwise

)|

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

HS.3.4.H
system i

P3 Check that the
fit for evaluation

Examine the components, 0f the supplied system to determine whether it is in a statg
suitable for evaluations The system to be evaluated may comprise any combination o
physical equipment;.computer software, documentation, training, human tasks ang
organizational or imahagement procedures. The system to be evaluated can be very
simple (such as‘a paper prototype), especially at early stages in the life cycle. For thg
system to be\sufficient for evaluation later in the life cycle, components such as
documentation and user training may be necessary.

plan

HS.3.4.HP4 Carry out and
analyse the evaluation
according to the evaluation

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

and act ¢
the evall

HS.3.4.8P5 Understand

n the results, of
ation

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 ar
organization may make use of the results. In most cases, the results will lead to 3
revision of the system or its requirements.

Work pri

pducts into process Work products out of process

3.3 quality criteria (27)

3.2 review record (31)

1.4/2.2 test strategy and plan (59) 1.4/2.1 test strategy and plan (59)
2.4/2.5 system (73)
2.5 context of use (110)

3.2 test result (62)
3.4 analysis report (21)

3.4 context of use analysis (111) 2.3 test script (60)

2.3 test case (61)
2.5 HF data (112)

2.2 requirements specification (52) 2.5 context of use (110)

2.3 system design/architecture (53) 3.4 context of use analysis (111)
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Table A.21 — Human resources (HS.4)

Notes on Human Resources process — the provision of the correct number of competent staff. The processes
the process |here are concerned with selection and training, and harmonising organizational development and
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 alongside or super-ordinate to system acquisition. Both people and system should be
acquired 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(to;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 |trade-off
between the requirements arising from each is dynamic. The ranking of importance [between
strategies is not fixed. HR strategy includes recruitthent, selection, staffing planning, t¢rms and
conditions, and training development. Users may‘include teams. Skills mean Knowledge, Skills
V practice and Attributes.

1S.4.1.BP1 Decide the goals, behaviours and tasks of the organization (blank)

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

HS.4.1.BP3 Decide how many people are needed tofulfil the strategy and what ranges of competence | (plank)
hey need

H1S.4.1.BP4 Implement the HR strategy that gives the organization a mechanism for implementing and | (plank)
ecording lessons learnt

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

1S.4.1.BP6 Enable and encourage people and teams to work together to deliver the organization's | (plank)
bbjectives

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

1.1 goal (12)

1.1 vision (13)
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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.BP3tdentify-skittrequirements-foreachrote totaric)
HS.4.2.BP4 Predict staff wastage between present and future (blank)

HS.4.2.HP5 Calculate the available staffing, taking account of working hours, attainable effort and non-| (blank)
availability factor

HS.4.2.§P6 Compare to define gap and communicate requirement to design of staffing solutions (blank)

HS.4.2.HP7 Create capability to meet system requirements in the future (conduct succession planning) | (blank)

HS.4.2.HP8 Produce and promulgate a validated statement of shortfall by number and fange of|(blank)
competepce

Work prpducts into process Work products out of-process
1.1 goal [12) 1.1 personnel policy\(15)
1.1 vision (13) 3.4 analysis result (21)

3.2 personnel récord (108)

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

Notes pfocess> |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 thesq
roles. The staff using the system will need to work to any applicable employment regulations
. working hours restrictions and within an incentives framework. The organization can also bg
v practige reminded that the system will. eventually be disposed of and that this will involve human action.

HS.4.3.HP1 Identify and allocate the functions fo be performed Functional decomposition ang
allocation of function.

HS.4.3.HP2 Specify and produce job designs and competence/skills required to be | (no notes in this version)
delivered

HS.4.3.8P3 Calculate the required number of personnel (number required) (no notes in this version)

HS.4.3.HP4 Generate costed eptions for delivery of training and/or redeployment | (no notes in this version)

HS.4.3.5PS Evolve optionS and constraints into an optimal implementation plan (no notes in this version)
HS.4.3.5P6 Develop and frial training solution to representative users lterate until meets HS/usability
criteria.

HS.4.3.HP7 Deliver final training solutions to designated staff according to agreed | (no notes in this version)
timetablg

HS.4.3.8P8.Identify any opportunities for redeployment Costed options will includg
alternative staff provision or
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)

10 4 4 R0 \/oldoto o ol ot L " HO H \
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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)

P .5 staffed system (114) 3.2 assessment/audit recerd/(29)
P.5 users (115) 1.4/2.1 test strategy/plan (59)

2.3 test script (60)

2.3 test case (67)

3.2 testresult (62)

2.5 staffed system (114)
2.5 users (115)

A.# Work products

Taple A.26 presents the work product descriptions from ISO/IEC TR 15504-5 and includes the[new work
prqduct types required to express‘vand address HS issues in the life cycle. AngnexC of
ISQ/IEC TR 15504-5:1999 defines the)following numbering scheme for the classification of typés of work
prqduct:

1. Organization divided-intoe: 1.1 policies, 1.2 procedures, 1.3 standards, 1.4 strategies.

2. Project divided¢nto: 2.1 plan, 2.2 requirement, 2.3 design, 2.4 implementation, 2.5 product, [2.6 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.

Eaphiwork product in the lists has the following form <type of work product> <name> (<referenge number
in ISOfEE 15534)). A+ ::igll before-the tSOHEC-15504reference mumber-indicatesthatthe—work product 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/TS 18152 may subdivide and extend the work products and use the
tittes in common use in that sector. Sector-specific interpretations of this Technical Specification may include
additional notes which elaborate and interpret work products for the type of systems developed and operated
in that sector. 1ISO 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 Technical Specification

Table A.26 — Work product (WP) characteristics

ID Class WP Type WP Characteristics
1 1.2 | Software — Identification of the approach/method used to develop software
development — Identification of the life cycle model (for example, waterfall, spiral, serial
build) used to develop software
methodology — Provides a high-level description of the process{activities, and controls
2 1.3 Life cycle model |— High level description of activities performed-at each life cycle phase

— Sequencing of the life cycle phases

— Identification of critical life cycle phase dependencies

— Identification of required inputs; outputs to each life cycle phase
— Identification of the key degision points (milestones) model

— ldentification of the quality control points in the model

4 1.2 | Job procedure, — Each task to be perfarmed is uniquely identified
practice — Each task is sequenced by execution order

— Coverage _of,support information (for example, commands and parameter]
settings) when required for operations

— Establishes rules by which staff is expected to operate

—f£ Approved by authorised personnel

5 21 Schedule —= |dentifies the tasks to be performed

— Identifies 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

6 2.1 Work breakdown |— Defines tasks to be performed

structure — Documents ownership for tasks

— Documents critical dependencies between tasks
— Documents inputs and output work products

— Documents the critical dependencies between defined work products

7 2.5 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
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Table A.26 (continued)

ID Class

WP Type

WP Characteristics

Interface

— Defines relationships between two products, process or process tas

— Defines criteria and format for what is common to both

ks

— Defines criteria for critical timing dependencies or sequence ordering

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 includeq

10 1.3

Coding standard

Coverage for software includes, but is not limited 'to(as appropria
application):

— data naming conventions

— defines required languages, compilers,_data base management
etc.

— format of code, structure, comments required

— standard data structures, types; classes

— best practices

Required usage of tool§:

— data dictionaries, associated CASE tools

— compatibility:féquirement 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

e to the

bystems,

12 (N

Goal (business,
quality,

organizational

— ldentifies the objective to be achieved

— ldentifies who is expected to achieve the goal

— ldentifies any incremental supporting goals

team, training,
performance,

process)

— |dentifies 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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Table A.26 (continued)

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-to-all-personnelimpacted-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)

— Identification 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 dependenties

— maintenance’ disposition for the plan

— method/approach to accomplish plan
Identifies:

—stask ownership

— quality criteria

— audit to be performed

— required work products

— Includes resources to accomplish plan objectives
—time

— staff

— materiars/equipment
— 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 6r prioritization scheme used
—decision criteria

— 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

— validity
— 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
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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 1.4 Improvement — Identifies what the problem is
opportunity — Identifies 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 an “adequate work product (for example, required
elements, completeness-expected, accuracy)
— Ildentifies what constitutes the completeness of the defined tasks
— Establishes lifescycle transition criteria and the entry and exit requirements|
for each process and/or activity defined
— Establishes expected performance attributes
— Establishes product reliability attributes
29 3.2 |Assessment/ ~—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

48
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Class

WP Type

WP Characteristics

30

1.4/12.1

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 aboutthe review:

— what was reviewed

— lists reviewers who attended

— status of the review

Provides informatioriabout 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 for identified problems
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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 service level measures
— system ability to meet defined’ customer requirements
— support time required
— user complaints (maye third-party users)
— customers' requésts for help
— performancetrends
— problem reports
— 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 run 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)

50
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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 windows-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]
—off-the-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 | 3.1/3,2{Market analysis Contains information about:
record/report — what was analysed
— the selection criteria & prioritization scheme used
—the analysis criteria used
Recordsthetesuttswhichidentify 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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Class

WP Type

WP Characteristics

47

2.2

Request for
proposal (RFP)
(Requester)

Reference to the requirements specifications
|dentifies desired characteristics, such as:

— system architecture, configuration requirements or the requirements for
service (for example, consultants, maintenance)

— quality criteria or requirements

J— prnjnnf schedule. =Tall lirements

— 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

Supplier
proposal
response
(Response to

RFPs)

— Defines the suppliers' proposed solution

— Defines the suppliers' proposed delivery schiedule

— Identifies the coverage identification of the initial proposal
— identifies the requirements that would be satisfied

—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
supplier history

record

— List of potential subeontractor/suppliers
— Qualification infarmation
— Identification of their qualifications

— Past history information when it exists

51

3.2

Contract
(product or
service)

— Signed

—L Defines what is to be purchased/delivered

~|dentifies 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

As appropriate to the contract, the following are considered:
— 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

© 1SO 2010 — All rights reserved



https://standardsiso.com/api/?name=525345ae5abd5ea78ba4ce88be8d28cb

ISO/TS 18152:2010(E)

Table A.26 (continued)

Documentation,

Environment)

— identify any necessary performance considerations/constraints
— identify any necessary internal/external interface considerations/con
— identify any required system characteristics/eonstraints

— identify any human engineering considerations/constraints

— identify any security considerations/constraints

— identify any environmental considerations/constraints

— identify any operational considerations/constraints

— identify any maintenance:considerations/constraints

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

— identify any support considerations/constraints

— identify any/design constraints

— identify@hy safety/reliability considerations/constraints

— identify any quality requirements/expectations

—includes 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

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—is—given—to—the—following—(as—appropriate—te—the—product or
Customer, service and type of requirement)
System, Products/Application requirements:
Software, — identify any required feature and functional characteristics

straints

—proposed contents{coverage ) defimed
— intended audience defined
— identification of supported software release, system information

— identification of associated software requirements and designs sat
document

— identification of style, format, media standards expected
— definition of the intended distribution requirement

—includes storage requirements

isfied by
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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/ — Identification of test purpose
plan (all test — Identification of the responsible test plan owner
plans) + 16 — Identifies the approach’to performing the test

— Identification of components to be tested
— Identify aggregates and sequence for testing
— Identify_ urgent release

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

—Identification 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

— Identification 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
channels, analysers, test emulators)

— Identification of the test schedule
— Identification of the test completion criteria
— Identification of audits to be performed

— Official source libraries and versions of software defined
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Class

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

— ldentifies 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
— ldentifies what components were€ tested
— ldentifies date test was exeeuted

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

— Record of test configtration 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 gustomer
product

— Identifies who has responsibility for performance of acceptampce test
activities (supplier or customer)

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

— |ldentifies how to validate whether installation activities at custonjer's site
were performed correctly

— Identifies how to validate whether the deliverables satisfied the qustomer
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

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

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

WP Type

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
P

— commands defined

— data loaded or converted

74

1.4/2.1

Installation

strategy plan
+(16)

— Identifies product deployment objectives

— Identifies schedules for deployment activities

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

Identification of the required components for the installation with appropriate
version information (consideration given to-at least the following):

— released software
— type of media
— required maintenance fixes

—support software required (conversion programs, validation routines,
associated system intérfaces, 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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ID Class WP Type 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 installation instructions _where applicable
— initialisation procedures
— conversion procedures
— customisation/configuration procedures
— verification procedures
— bring-up procedures
— operations instructions
Installation requirements identified:
— associated hardware, software, custemer documentation
— conversion programs and instructions
— initialisation programs, systém generation information
— components and descriptions
— minimum configuration of hardware/software required
— backup/recovery: instructions
— validation.pregrams
— configuration parameters (for example, size requirements, memory)
— Customer/technical support contacts
81 3.2 [Acceptance —Record of the receipt of the delivery
record — Identification of the date received
— ldentification of the delivered components
— Records the verification of any customer acceptance criteria defineg
— Signed by receiving customer
82 1.2 /)Customer Coverage for key elements (as appropriate to the product or contract):
support — Tasks to follow in providing support defined
procedure Defines the availability and coverage the support provided:

— hot-line number

—tours of avaitabitity
— 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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ID Class WP Type WP Characteristics

82 — 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)

— mpact o 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 environment
— ability to reproduce problems

— rest emulators

— rest scripts

—dial-in ports

— dump analysis tools

83 3.2 Customer Identifies request purpose€;'such as:
request record — new development

(internal or — enhancement

external) — internal customer

— operations

— doGumentation

—tinformational

ldentifies 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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Class

WP Type

WP Characteristics

84

3.2

Problem report

record

— Identifies the name of submitted and associated contact details

— ldentifies 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

— Identifies any associated support information (such as: dumps, files

— ldentifies the severity of the problem (critical, major, minor...)
— ldentifies the status of the reported problem

— ldentifies the components of the product affected

— ldentifies the applicable software product release and,version infornjation
— ldentifies the date “opened”

— ldentifies the target release(s) the problem.will*be fixed in
— ldentifies the expected closure date

— ldentifies any associated problem-~reports, customer requests, duplicate
problems, associated fixes

— ldentifies any closure criteria

— ldentifies re-inspection actions

85

3.2

Customer
satisfaction

survey

— Identification of customer and customer information

— Date requested

— Target date for responses

— ldentification of associated software and hardware configuration

— Ability to record feedback

86

3.4

Customer
satisfaction data

—~Determines levels of customer satisfaction with software prodycts and
services

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

12

Communication

mechanism

A way to distribute information:
— Clear description of what is being communicated

— Ability to specify date information sent

— ADIlity 1o distribute 1o all impacted

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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WP Characteristics

88

1.4/2.1

Training
strategy/plan
+(16)

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

89

3.2

Training record

— Record of employee's training
— Identifies employee's name
— Identifies any courses taken (date, hours, course title)

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

—in-house training

— mentoring

— Identifies future training needs

— Identifies current status of training requests

90

25

Training material

— Synchronised to current supported versions of the software
— 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

— Identifies request status (new, accepted, rejected)
— Identifies requester contact-information

— Impacted system(s)

— Impact to operations '@f existing system(s) defined
— Impact to associated documentation defined

— Criticality ofithe fequest, date needed by

97

3.2

Corrective action
(logs, plans,
minutes)

— Identifies'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
environment

— Floor plan

— Environmental safety considerations
— Regulatory requirements

— Contractual requirements

— Security considerations

- delilty CUI lfiymatiuu
— 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
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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 | Relevant information about personnel including:
— Name, address, date of birth, marital status
— Grade, pay, appraisal history

— Disciplinary history

109 3.2 | Contract review — Scope of contract and requirements
record + (31) — Possible contingencies or risks

— Alignment of the contract with the_(strategic business plan| of the
organization

— Protection of proprietary information

— Requirements which differ fromnthose in the original documentation
— Capability to meet contractual requirements

— Responsibility for subéontracted work

— Terminology

— Customer abilitysto meet contractual obligations.

110 2.5 |Context of use — The scope.'of the statement

statement + (7) — The worksystem and the tasks to be performed
— Thescharacteristics of the users

—The social and cultural environment, organizational/management regime

— The characteristics of equipment external to the system or the|working
environment

— The location, workplace equipment and ambient conditions

111 3.4 | Contextiof 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+, 4HF data + (7) Information regarding a particular aspect of human performance ¢r ability

provided or developed by a human sciences specialist. (see the def|nition of
HF data for more detail on likely contents)

113 2.5 |User's Characteristics as for development environment plus:

enpviroRment Locatien
+(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 users are operators, installers, maintainers, managers,
instructors  the management hierarchy performance analysts and training
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,réquirements
related to human-system issues.
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Annex B
(informative)

Structure and context of the human-system model
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b entity relationship diagram in Figure B.4 'describes the formal components of the model prese
Chnical Specification. The diagram shows that the HS process category in the HS model contai
cesses which themselves contain sub=processes. Each process has a set of outcomes, a set g
I uses and produces a set of work'‘products.

Human-system
process category

contain

contain

ve defined
rganization
scription of
rmation on

e than one

ge in the life cycle, and it may be useful to think of them as essentially cantinuous throughout the life cycle.

berformed.
The effect
Hifferences

omes in the

hted in this
ns a set of
f practices

] |Qn/gnnnrnfn

work product

Figure B.1 — Entity relationship diagram of the model
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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
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 m
conducted|in conjunction with software or systems engineering process assessment. The model descri
what may heed to be done in order to represent and include human-system issues during the life cycle. The
contents df the model can be summarised as a four-level process hierarchy (process category,\process,
sub-process, practice).

The humap-system process category consists of 21 sub-processes grouped under 4 supér-processes. Each
process is|achieved by the performance of a set of practices. Each sub-process uses and generates a set of
work prodlicts. The practices and work products for each process are described inf Annex A. Practices fre
described |n a single, generic sentence or phrase which is interpreted and elaborated by informative nofes.
Each set df practices loosely follows the Plan Do Check Act structure. Each process is therefore responsible
for ensuring that its work products are delivered and used.

The HS medel is applied throughout the life cycle of a system. It presents 3'set of complimentary views on [life
cycle procgsses that emphasise the treatment of human-system issues/At each stage in the life cycle (staies
are often performed concurrently and by more than one organization) the relevant life cycle involvement
(HS.1) prgcess identifies the HS issues for the system of interest'as it is realised through the operation| of
successivg 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 results from, these processes are acquifed
and fed balck to the organization through the integrate human factors (HS.2) processes.

Figure B.2[shows the relationship between these processes and the system life cycle and the organization(s)
involved. I{ is not a life cycle. Figure B.2 attempts to convey the cyclical nature of the HS processes and their
linking for p system. Whilst it is possible to draw._a number of simple diagrams that demonstrate the iterafive
nature of g user-centred life cycle, iteration may*take a range of forms depending on the type of system bejing
developed|and the market sector for which the system is intended.

The core process is user-centred design. HS.3 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 actiJty.
These progesses generate information to inform the definition, design and operation of a system.

HS.4 Hunpan Resources~ptésents a similar set of four technical processes related to the definitipn,
developmdnt and maintenance of staff competence and the match between the social and technical aspects
of an organization.

User-centred design plays different roles and provides different information at each stage of the system |life
cycle. HS)1 Life cycle involvement covers particular domain issues at each stage in the life cycle] It
contextualises)the HS.2 and HS.3 processes. HS.1 covers “edge of system” issues, non-technical issues gnd
through-life 1Ssues. HS.T 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
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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.

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

wit
HS
org
HS
wit
an

All
(ha
thg

N harmonising the activities of the system development enterprise and those of the client user.or|
.2 and HS.4 also connect HF into the higher management and organizational processes
anization. HS.1 connects the HS life cycle to higher project processes and looks to the future g
.1 also sets boundaries and goals for projects, which then cycle through HS.3 & HS.4 and‘are im
h HS.2. HS.1.3 and HS.1.4 are concerned with the use of the system. They connegt'the human
I human-centred design processes to the support phase of the system life cycle.

processes may not be enacted with full rigour at all stages in the life cyclez_The character of

n once in any stage.

Overlay/extension to stage enabling systems

\

HS.1.3 HS issues in
production & utilization

/

HS.1.4 HS issues in
utilization & support

AN

HS.1.2 HS issues
in development

janization.
within an
f systems.
plemented
resources
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w it is enacted) may change depending on the stage in the life cycle and-processes may be enacted more

/

\
\ HS.1 Lifecycle.involvement HS 1 5|HS issues
HS.1.1 HS issues \ in refirement
in conception _ /
\ Interface to life cycle
HS'?;; C;’:te“ HS.32 Use: HS.4.1 Human HS.4.2 Defind standard
u requiremen resources strategy competenciesiand gaps
HS.3 Hl;r::i;:entred Overlay/extension to technical processes HS.4 Human fesources
HS.3.4 Evaluation HS.3.3 Produce HS.4.4 Evaluate HS.4.3 Design hanpower
of use design solutions system solutions solution and delivery plan
. . /
Hbs 2he issues in Interface to organization ~
o usiness strategy HS.2.8 Develop fand
<_ 7 re-use HF data -
-
HS.2.2 HS issues
in quality mgmt. HS.2 Integrate Human Factors ~ " Hs.2.7 Human-system
/ / / \ \ integration
FS:2.3 HS issues HS.2.4 HS.2.5 HF data \
in au(t’ onsatllon Management in trade-off and HS.2.6 user
and contro of HS issues risk mitigation involvement
Overlay/extension to enterprise and project processes
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 Technical 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 accpdyhn O Starcerorte arc GG;':G‘; ‘G- “““ ST atfry A SYStem Geveropment q
requirements cannot be specified fully for a system throughout its entire life and have to be re-visited, as)the
system is fletailed. 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, users of this
model will|find that it supports a considerable degree of freedom in the selection and implementation of [life
cycles and| practices, even within the limitations of this pragmatic consideration.

NOTE ISO/IEC 15504 describes two types of practice: base and management. The majofity of processes in this
Technical Specification are only base practices. However, this may not be entirely the case for HS.2, or the case when|HS
practices arg 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 19288 presents a standard for the processes required to develop systems. This Technical
Specificatipn provides an overlay or extension to these processes {0,address HS issues and adds processes
that may e used to extend the requirement activities for consumer products, to support the implementatjon
and operafion of large management systems and for bespoke'Systems, i.e. systems for use by a well-defined
set of stakeholders and users. A mapping between this\ Technical Specification and ISO/IEC 15288 is
provided i 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 indugtry
application of HF. The US Department,'of Defense has a set of guidance documents relating to their
MANPRIN[F and Human Systems.\Integration initiatives. The UK Ministry of Defence and Defence
Procuremgnt Agency have mandatery and guidance documents supporting the Human Factors Integration
(HFI) initigtive. There is also a-range of NATO publications. There are standards and guidance documents
relating to] merchant shipping,~nuclear power generation, medical equipment, process control and other
applications where HFI| is~appropriate (rather than the HCD processes in ISO 13407 for generic product
developmdnt). The HS modél complements these other sources of guidance by offering the following features:

— A basis for assessment and process improvement.

— Compptibility with other process models (e.g. software, systems) for the development of specific |life
cycle

— 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 pers
essential job skills, knowledge, values and attitudes.

onnel their

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

B.
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systenT:

System Safety: The process of applying human factors expertise to minimise safety risks)yocc|
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 (militar
location.

/ Mapping to other process reference models

hexes G and H provide mappings to the ISO and ISO/IEC process‘models close to the HS mod
del is intended for use with a wider range of existing and future ‘process reference models. The
vy be International or industry standards. Since it is not possible to update this Technical Spec
se models emerge or are revised, mappings to a range of\process reference models are provi
D/TC internet site in a sub-folder to the public information-folder called “Directory of mappings fg
e URL is:

b://isotc.iso.ch/livelink/livelink ?func=I1&objld=651393&objAction=browse&sort=name
L should click on the “Proceed to public areas” section when you get the ISO/TC log in page.

 initial set of mappings will include the.CMM and ISO/IEC TR 15504-5.

urring as a

y) skills or

el. The HS
se models
fication as
Hed on the
r ISO/TR”.
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C.1 HS.4 Human resources process

Annex C
(informative)

Human resources process

The purpg
cost-effect

NOTE
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This is ach

C.1.1 HS

The purpo

se of the Human resources process is for usability to be achieved in the most timely §
ve manner by provision of the correct number of competent users.

The benefits include:

sical and cognitive capabilities required to be able to train for, operate, maintain and sustain the system
truction or education, and on-the-job or group training required to provide staffwith their essential job sk
dge, values and attitudes are provided;

rkload requirements for the operation, maintenance and support of{ and training for, the system are defi
timised;

strategy for the organization adapts to changes in organizational needs and technical and operational cont
of successful implementation of this process, the following objectives are achieved:

e users of the system are stipulated, deployed and maintained within a given social environm
roughout the life of the system;

e desired outcomes for the organization are defined and promulgated;

e operational, technical and\ organizational requirements of the systems employed by
ganization are used in staff-development;

dividual and collectivetraining requirements are reconciled with system requirements and desi
itcome.

ieved through-performance of the following sub-processes.

.4.1 Human resources strategy

se /of the Human resources strategy process is to derive and operate an HR strategy from

mission of

nd

ills,

hed

ent

the

red

the

the organization that includes a mechanism for implementing and recording the lessons learnt.

As a result

of successful implementation of this process, the following objectives are achieved:

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
TECording fessSons tearmt:

—| HS.4.1.BP5 Feed findings back into future HR procurement, training and delivery strategiés.

—| HS.4.1.BP6 Enable and encourage people and teams to work together to deliver’the organization's
objectives.

C.1.2 HS.4.2 Define standard competencies and identify gaps
The purpose of the Define standard competencies and identify gaps pfecess is to identify the ¢hanges to
exipting staffing and personnel resources, and skill demands imposed.by the new system, and predict their
availability over the life of the system.

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

1) existing and future human resources, explicitly“\identifying any shortfalls that may limit system
usability, are clearly stated;

2) numbers and skills, and when they are reguired, are known;
3) there is a detailed and regular staffingyand personnel audit;

T

=

s 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.4.2BP5 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 solutigns.

— 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.

© ISO 2010 — Al rights reserved 69


https://standardsiso.com/api/?name=525345ae5abd5ea78ba4ce88be8d28cb

ISO/TS 18152:2010(E)

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

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.

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

This is ach

C.1.4 HS

The purpo
operation {

NOTE

S

2) the technical and operational requirements of the system are integrated into staff development.

HS.4.3.BP1
HS.4.3.BP2
HS.4.3.BP3
HS.4.3.BP4
HS.4.3.BP5
HS.4.3.BP6
HS.4.3.BP7
HS.4.3.BP8

1) sjjfficient, suitably capable users are deployed at the right time and in the right place to man“\and
pport the systems used;

ieved through performance of the following practices:

Identify and allocate the functions to be performed.

Specify and produce job designs and competence/skills required.to’be delivered.

Calculate the required number of personnel.

Generate costed options for delivery of training and/or.fedeployment.

Evolve options and constraints into an optimal implementation plan.

Develop and trial training solution with representative users.

Deliver final training solutions to designatéd staff according to agreed timetable.

Identify any opportunities for redeployment.

.4.4 Evaluate system solutions.and obtain feedback

se of the Evaluate system solutions and obtain feedback process is to provide data on system
o improve staffing provision and‘deployment, system design and operational deployment.

The benefits of this processiinclude: the identification of the HR implications of the shortfall in system usabllity;

the identification of the strengths and shortfalls in training implementation; the achievement of system usability in minimum

time and wi

As a resulf

h minimum manning.

of successful implementation of this process, the following objectives are achieved:

1) the strengths'and limitations of operation with the system are described;

2) contributien to system operation and support provided locally by informal means are identified;

3) opérational data to support the safety management system are obtained.

This is achieved through performance of the following practices:

70

HS.4.4.BP1
HS.4.4.BP2
HS.4.4.BP3
HS.4.4.BP4
HS.4.4.BP5
HS.4.4.BP6

Develop a strategy for data gathering.
Provide means for user feedback.
Conduct assessments of usability.
Interpret the findings.

Validate the data.

Check that the data are being used.
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Annex D
(informative)

Use of the human-system life cycle processes

1 _Use of the model in process definition

b HS model describes a set of processes and sub-processes that are helpful for addressing*H
life cycle of a system. This makes it a useful resource for organizations (for example, €
bartments, projects) that are designing a system life cycle which needs to be user centred.

e recommended approach is for the organization to set up a procedure to definetits needs for
le. The outcomes of the processes in ISO/TS 18152 (and other models) areccompared with the
organization's life cycle. The processes in this Technical Specification canbé used as input at
Ch of the process descriptions given in Clause 7 lists the outcomes of the(process.

b next step is to define a life cycle which implements and integrates the practices of the selected

ctices are listed in Clause 7 and detailed in Annex A. Annex*A also lists the work products
cess. The lists of work products assist in the definition of the\life cycle.

re detailed information on many of the HS practices_is-provided in ISO 13407. Advice on thed
thods which implement the practices is available from:{éxtbooks and human factors service provi

s of processes implemented within an organization can be seen as systems intended to be o

staff in order to achieve organizational goals.® The HS model may be informative in the d

m3

D.

Th

intenance of effective, human-centred organizational and project processes.

P Use of the HS model in process improvement

b HS processes, the practices and the work products provide a description of how organization

activities which take account_of user issues. Part 2 of ISO/IEC 15504 presents a number of levels
andl associated attributes with regard to these processes. These are described in Annex E of this
Spgcification. These «déscriptions can be used in setting the agenda and goals for impro|

hu
red
its

As
the
asy

an-centredness’-in systems development. The capability attributes provide a description
uired in orderfo.take the next step in increasing the maturity of the organization with respect tq
processes.

sessments will be required to diagnose existing process capability and to monitor performance

B issues in
nterprises,

such a life
needs for
this stage.

processes

the required level to achieve the business purposes of the (organization, department or project. The

from each

particular
ders.

berated by
esign and

5 carry out
of maturity
Technical
vement of
bf what is
control of

However,

goaltof process performance is business benefit, not a score or certificate. The best a
essment for the purpose of process improvement is for the organization to define a desire

!

proach to
profile of

performance in human-system processes based on its business needs. The scope of initial and monitoring
assessments is then designed to match that profile.
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D.3 Use of the HS model in process assessment

D.3.1 Scoping the use of the HS model

This Technical 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
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 atfention wh
tailoring the model for a particular assessment. HS.2 assessments may also be applied to the facilitatior
any speciglist engineering activity in the system life cycle.

en
of

The mode] is efficient to use in assessment since an organization can be examined withouUt”complefely

contextualising HCD and/or HS issues in terms of a project. Assessment practice shows that interviews v

ith

process owners, managers and technical staff tend to range across projects to make comparisons for clafity.

Although presenting something of a problem for documenting the assessment, thiS) gives high qus
analytical joutput in an efficient manner. HS processes can be assessed at all\ levels by a series
cross-projgct interviews against HS.2 (still focusing on projects as examples, whereg-appropriate). This cove
for example, business strategy and infrastructure assessments. HCD technicak-activities can be assess
separately|against HS.3 with the staff concerned (who may not be employed by the same organization).
iotechnical issues can be addressed through HS.4. The only interviews which need to
system-spegcific are those against HS.1 where the assessment of each system project concentrates on ¢
process, depending on where it is in the life cycle. It is possible to.investigate all life cycle stages up to
current stgge with only a few more interviews (if staff are still available). Focused assessments of this fq
reduce the| cost of an assessment and considerably increase its coverage.

For detaild of how to plan, staff, perform and report an assessment based on a process model, refer to
most recent versions of the parts of ISO/IEC 15504.

D.3.2 Process assessment procedure

The mode] presented in this Technical Spécification can be used in the assessment of an organizatig

lity

of
Br's,
sed
HR
be
ne
the

the

n's

capability fo carry out the HS processes. described in the model. The intended assessment process is that

defined in |SO/IEC 15504. The reader.isireferred to ISO/IEC 15504 for details of the qualification of assess|
assessment procedures associated and’/other issues.

p is the tailoring ofthe“model for the assessment. This consists of selection of relevant proces

tailored as|much as necessary. The purpose of assessment is usually to gain a clear picture of the proces
in a particylar organization for the purpose of process risk assessment or process improvement. The benefi
the organization is*only realised if the model is tailored to suit the purposes of the assessee. Processes 4
practices dre se€lected for assessment if the organization wishes to know how well that particular activity
carried ouf. M _itvis not important to the business that a particular process is particularly well performed th

ors,

5eS
be
be
5eS
f to
nd

is
en

there is nolneed to assess it

In a third-party assessment for the purposes of accreditation, the situation is different. A purchaser or other
client is looking for evidence that the processes that it considers necessary are performed to the level it

requires. In this case, the processes to be covered are defined by the client.

The next step is to select typical projects for assessment. For a thorough assessment, the range of projects

are selected to be representative of the spread of work, size of project and diligence of the organization.

The assessment itself is achieved by interviewing selected staff. Firstly, to ascertain how many of the

practices are performed for each process. Secondly, to ascertain how well these processes are implemen
in terms of, for example, the capability attributes in ISO/IEC 15504. Annex A provides lists of HS w
products which might be requested as evidence of the performance of the practices.

ted
ork
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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.

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 W|th a prOJect manager and two or three members of project staff (the staff may be

h project.
med or not
is leasonably informal. It is best to ask the interviewee to describe how the process is carried out @and to only
i end of the
ne and/or
o describe
aturity and
go beyond
king direct

Rate attributes (practice, outcome or other indicator) for each interviewee using the ordinal scale bejow:

—| N Not achieved: There is little or no evidence of achievement of the defined attribute for thg assessed
process. (0-15 % achievement).

—| P Partially achieved: There is some evidence of systematic approach to, and some achievenjent of, the
defined attribute in the assessed process. Some aspects of achievement 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. Performance of the assessed process may vary. |(> 50 % to
85 % achievement).

—| F Fully achieved: There is«gvidence of a complete and systematic approach to, and full achigvement of,

It ip
pra
the

the defined attribute in the assessed process. No significant weaknesses exist in the performance of the

assessed process. (> 85.% to 100 % achievement)

cess in the organization with regard to performance of HS activities. The result of the assessme
basis of plans.te’review and/or improve HS lifecycle processes within the organization. There a

advisable to use\a-pre-prepared paper form or a computer-based tool to calculate the rating of each

nt will form
re no good

or |bad results;from an assessment. The level of capability only needs to be good enough td allow the
busginess to{ulfil its objectives. The required profile of maturity (capability against process) will be [defined by
thg client.as part of process improvement (see Clause D.2).

D.8.32HS 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
assessment 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 standards
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
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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.

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
of the dev
retained, |
present or
reached a
attain it.

A discussi
each othe

blopment process and the discussion about whether or not the capability attributes are presen
ut the scoring need not be introduced or, if it is, the assessment as to whether attributes

not would become a group decision. The result need not be recorded, but a general agreemen|
pout the achieved level, the required level for the business or project, and the actions required

bn group approach is intended to increase awareness amongst participants: Their discussion \
r in the assessment meeting may well be more valuable than recommendations given

improvemgnt experts. Even where assessment is carried out by external assessors, an element of grg

discussion
group ma

can be built in order to promote awareness and organizational learfiing. In informal assessmen
assess itself and retain the results for comparison with subsequent meetings or proje

improvemgnt actions can still be planned and responsibility for making changes can be assigned.

D.3.5 Us

p of the model in process risk assessment

In the casg¢ of risk assessment, the preparation is as described in Clause D.3.2, but the assessment may

need to beg
used as f
responses

as rigorous. The interviewees' description of the. performance of the selected processes may
e starting point for immediate discussion spRUrisks and their mitigation. Collation of individ
into an overall risk report and risk mitigation plan is advised.

can also be used in a more informal setting, such as a workshop or discussion group. A descriptlion
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