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Preface

This document provides guidelines for design and development of the User Interface (Ul), often referred to
as the Human-Computer Interface. It is intended for both management and technical personnel who are
responsible for a projest software User Interface.

Keying data into a system to schedule satellite contacts, touching a screen to selactHibRAW CASH

option on an automatic teller machine, or using a joystick to play a video game are all examples of people
interfacing with a computer. Different Ul design elements must be employed to support each of their needs,
which vary because of the nature of the tasks they are performing, and because of their own experience,
expertise and personal characteristics.

The Ul Guidelines define a user interface implementation methodology applicable to any syteeatop-

ment life cycle. The methodology identifies and describes the critical Ul development activities which result

in an interface that successfully meets both user needs and system requirehhéntsiethodology does not
require the development of any new documents; all Ul documentation is integrated into established project
documentation.The Guidelines are presented in the context of a phased process which can be implemented
on diverse application development projects.

Preface il
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Part 1. Introduction

These User Interface (Ul) Guidelines identify, define and describe a process for designing and validating the
software user interface during a systerdevelopment and deployment. The Ul development process con-
sists of six phases; each phase corresponds to a section in these Guiddlinesgh the Ul process has

been divided into distinct phases, it is important to understand that the development process is iterative.
The design may undergo modifications as it is refined during each phase of the process.

Ul Guidelines Organization

This document contains the following sections:

Part 1,“Introduction”

Part 2,“Ul Development Process”

Phase 1, “Ul Preproposal/Proposal”

Phase 2, “Ul Concept Development”

Phase 3, “Ul Requirements Definition and Design”
Phase 4, “Ul Evaluation”

Phase 5, “Ul Operations Support”

Phase 6, “Ul Post-Installation”
Glossary
Bibliography

Each phase consists of an Overview followed by a Workbook. The Overview orients the reader to Ul devel-
opment goals and issues. The Workbook provides the step-by-step activities and aids for implementing that
phase of user interface development. Each phase or section contains:

Overview

- Goals

— Tasks

- Products

— Related Project Activities/Products

— Additional Information Sources

— Issues To Be Addressed (presentedthsught provoking questions)
- Risks/Concerns

Workbook

— Guidelines for performing the tasks
— Design aids to help perform the tasks
— Checklist(s) (verification that development should proceed to the next phase)

Figure 1 on page 5 depicts the phased Ul development process and lists major Ul activities. The milestones
used to orient the reader to phases in Figure 1 are intended to be generic descriptions of events, although
they are commonly used Department of Defense (DOD) terms. Figure 2 on pstgevg a timeline of

these activities and relates them to established system development milesiabbs.1 onpage 8 provides

an overview of Ul goals, tasks and products for each phase of Ul developih&lie 2 onpage 15 identi-

fies the discipline(s) responsible for each activilhe Ul development process is linked to established

Systems Engineering (SE) life cycle phases, as describ8tbirCorporate Bulletin: System Life Cyq€-B
0-0100-001), and is tied to established project milestones and and Software Engineering (SWE) life cycle
phases as described 81D Division Bulletin: The Software Life Cyc{®-B 0-4010-001).

Part 1. Introduction 1
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User Interface (Ul) Definition

Ul, as used in these Guidelines, is defined as the actions performed by humans using an interactive device,
like a keyboard, mouse, trackball or touch screen, to provide information to or request processing from a
computer. Italso includes computer responses (including display panels) as a result of information/requests
from the user.

Any time human intervention is required for the computer to complete a task or function, elements of Ul

are involved. Ul includes the hardware devices that comprise a workstation (CRT(s), keyboards, printers,
etc.) where human input takes place, the software that translates user actions and information into computer
processing data, and the documentation, training and user aids (HELP panels, tutorials, keyboard templates,
etc.) designed to support or assist the user in performing tasks on the system. Although the system develop-
ment process includes both hardware and software, the scope of these Guidelines is limited to the software
user interface and user support.

Have you ever deleted a file by mistake, realizing it the instant you pressed the ENTER key? Or have you
ever received 8YSTEMERROR message and had to guess how to correct it? A good Ul would have required

a confirmation of the delete request, provided an UNDO capability, and/or prevented the deletion of a crit-
ical file, and provided a more meaningful message and complete error recovery procedures. These are exam-
ples of Ul issues.

Ul Development Methodology

Early consideration of the human element is essential in establishing a 'syd&sign conceptUnder-
standing the needs of the users and system goals impacts how we develop and design sydgemis. (
defined as the end user of a system, not BkRustomer or contracting agency. The user can be an oper-
ator, maintainer, controller or any person who performs a task by interacting with a computer.)

The major components of the methodology, which are applied throughout the six phases of the Ul process
are:

Management
Requirements Analysis and Definition

Design and Implementation

Test

This Ul methodology does not require the development of any new documents; all Ul documentation is
integrated into standard project documentation.

Management

The management component includes:

Ul Design Team

Usability Plan

Configuration Control (CC)
Compliance to Ul Requirements

Ul Design Team: The Ul Design Team (UIDT) is a working group composed of representatives from all
disciplines involved in the Ul development process: Systems Engineering (SE), Software Engineering
(SWE), Hardware Engineering (HWE), Human Factors Engineering (HFE), Integration and Test (1&T),
Quality Assurance (QA), and Integrated Logistics Support (ILS). Representatives from

2 Ul Guidelines
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Reliability/Maintainability/Availability (R/M/A) and Information Development (ID) should also be

included, as appropriate. A user representative, any subcontractor(s) associated with the user interface devel-
opment and associated Subcontract Acquisition Manager (SAM) may be invited to participate. This team
functions like the Interface Control Working Groups currently used by SE to design and control hardware

and software interfaces (internal and external). The UIDT objective is to ensure the system provides a user
interface which satisfies the usereeds and meets the systemequirements. Its purpose is to provide the
technical and management guidance necessary to successfully implement the Ul development process,
thereby meeting the objective. The UIDT functions and responsibilities may be included in the Engineering
Integration Workshop (EIW), whose purpose is to coordinate and manage the interdependencies of similar
multiple discipline activities.

The importance of each discipline assuming responsibility for activities (primary and support) and ensuring
the interfaces and dependencies are well managed is critical to Ul development.

Usability Plan: A Usability Plan is generated for Ul development. It may be included in the proposal if
desired by the proposal manager. It includes the usability objectives for the system, the evaluation criteria
and measurement methods to ensure the objectives are met, a schedule, risks and key dependencies which
may impact Ul development or system acceptance. Following contract initiation, this plan is integrated into
the SE Technical Management Plan (TMP) and the Software Management Plan. (RefBrCGorporate

Bulletin: Technical Management Pla€C-B 0-2507-005) for information on the TMP aBdD Corporate

Practice: Software Project Managemef2-P 3-7099-003) for more information on the Software Manage-

ment Plan.) Usability planning focuses on the development of and adherence to testable, measurable criteria
used throughout system development to evaluate usability, demonstrates compliance with requirements for
system sell-off, and demonstrates management commitment to usability.

Configuration Control: Configuration control of Ul design, design changes, change history, panel develop-
ment, error messages, and Ul documentation is critical to maintaining a single Ul baseline configuration
throughout development. Ukquirements traceability must also be managed to ensure all system require-
ments are contained in the final detail design.

Compliance to Ul Requirements: Procedures for monitoring project-wide compliance with Ul require-
ments are essential to achieve a consistent design and ensure the delivered system meets tHe nesttsner
and contract obligations.

Requirements Analysis and Definition

The Requirements Analysis and Definition component involves using standard SE and HFE methods to
identify and clarify usefsneeds (requirements) and to generate testable Ul requirements. Application-
specific requirements evolve from generic usability objectives, specified and implied system goals, design
standards and usénseeds. In defining system requirements and making Ul design decisions, it is also
important to obtain a profile of the users in terms of their experience, level of expertise and personal charac-
teristics.

Design and Implementation

The Design and Implementation component includes selection of an approach or solution in response to
users needs and, developing Ul products: panels, messages, online HELP, user documentation, training
materials, and prototypes. Users should be involved early in design decisions via the Design Team. The
design process is iterative (designreview — modify — review, etc.) with all disciplines and users having
input to design decisions and reviews as development progresses.

Part 1. Introduction 3



IBM Internal Use Only

Test

The Test component includes iterative user evaluations during development and system test. Objective and
subjective user feedback can be obtained from prototype testing and system simulations to ensure the system
will be usable. During system test, demonstrating the Ul meets requirements is ensured by generating meas-
urable requirements and establishing Ul acceptance criteria with the customer early in system development.

Ul Guidelines Relationship to Human-Computer Interface Requirements Specification
(HCIRS) Bulletin

Underscoring the importance of developing and understanding Ul requirements, SID has produced a corpo-
rate bulletin,Human-Computer Interface Requirements Specification (HCIRS) Content and Development
Process(C-B 0-2507-011), which details the process of user interface design and the development of a user
interface requirements specificatiomhe development of a Human-Computer Interface (HCI) requirements
specification may be accomplished by creating a separate Interface Requirements Specification (IRS) or by
incorporating HCI requirements in the system and software specifications. The methodology presented in
these Guidelines follows the second approach and details a process for developing the Ul throughout a sys-
tem's life cycle.

4 Ul Guidelines



IBM Internal Use Only

?"

Ildentify Ul Goals & Activities

Perfaorm Trade Studies

Develop Operations Concepi

Eslimaile Human Resources

Write Ul componenis of Proposal including
developing and managing Usabilily Plan
Develop Ul componenis of Information Plan

%
PR SE

o
(R
S

S

R

O 0 0 0 O

-]

ONE = System Requirements Review (SRR)
Collect User Prafiles

Refine Operalions Concept

Perform Funciion & Task Analysis

Build Panel and Message Prololypes

Generate Sysiem Ul Requirementis and Ralionale
Describe System Ul Design and Rationale

Condiici User Evaluaitions

Establish procedures and monitor compliance

to Ul Requiremenis

MILESTONE = Systerm Design Review (SDR)

¢ 0 0 0 0 0O 0 O

Generate Saoftware Ul Requirements & Rationale
Describe Software Ul Design and Rationale
Design Panels and Messages

Generaie Ouiline User Documents

Generale Training Curriculum

Caonduct User Fvaluations

Monilar Compliance to Ul Requiremenis

MILESTONE = Preliminary Design Review (PDR)

O 0 0 0 O 0 o

Generate SW Product Spec Ul Requiremenits
Generale Oulline Ul Tesi Plans and Procedures
Generale Drafit User Documenis

Conduct User Kvaluations

Monitor Compliance to Ul Requirementis

MILESTONE = Critical Design Review (CDR)

O 0 O 0 O

o

Generate Ul (Display & Coniral) Code,

Panels and Messages

Validate and Complete User Documents

Conduct Training

Conduct User Evaluations

Compleie UI Test Plans and Procedures

Moniter Compliance to Ul Requiremenis

MILESTONE = Functional Configuration Audit/
Physical Configuration Audit (FCA/PCA)

O 0 O O O

o Transition users of new sysiem
o Deliver Final User Documents
o Conduct Ul Portions of Sysitemn Test

o Support Sell-off
o Perform Maintenance Activilies
(sysiem and documentation)
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Phased Ul Development Process

Table 1 (Page 1 of 6). Overview of WBoals, Tasks, and Products Phase

GOALS TASKS PRODUCTS
Phase 1 - Preproposal/Proposal
Form Ul Design Team Management + Usability Plan
Develop project usability « Form Ul Design Team + Ul project/proposal
objectives and plans - Develop Usability Plan resource estimates
Identify and define Ul activ-| - Estimate resource require- « Ul requirements for draft
ities ments and schedules System Requirements Spec-
Identify risks and describe ification and supporting
activities to minimize them rationale report
Identify and define Ul « Ul portions of draft Oper-
portions of deliverable doc- ations Concept document
uments + Ul portions of Information
Develop Ul portions of Plan
Information Plan - Sample panels, online
Establish Ul configuration HELP, messages, user doc
control procedures umentation, and training
materials

Requirements Analysis
- Identify/describe activities tg

define Ul requirements
Begin requirements defi-
nition
Begin developing Ul
portions of Ops Concept
document

Design and Implementation
+ Support system hardware

and software design deci-
sions
Generate sample panels,
online HELP, error mes-
sages, user documentation,
and training materials

8 Ul Guidelines
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Table 1 (Page 2 of 6). Overview of WBoals, Tasks, and Products Phase
GOALS TASKS PRODUCTS

Phase 2 - Concept Development

Refine the operations
concept

Complete system Ul
requirements and design
development

Begin software Ul require-
ments and design develop-
ment

Obtain early user feedback
on system definition and Ul
design

Management
- Review and update Usa-

bility Plan

Review and update Infor-
mation Plan

Apply configuration control
procedures for Ul products
Establish compliance moni-
toring procedures for con-
formance to Ul
requirements

Requirements Analysis

« Collect and analyze user
profile(s)
Describe usetdasks and
perform Task Analysis
Generate operational sce-
narios
Complete Ul system
requirements development
Develop information and
training requirements
Support function analysis
and functional allocation
Allocate Ul software
requirements

Design and Implementation

« Support trade study activ-
ities for hardware and soft-
ware selection
Generate Ul portions of
Ops Concept document
Refine approach for panels,
error messages, online
HELP, user documentation
and training
Select input/output devices
and dialog style(s)
Design panels and message
Build panel and message
prototypes
Write user documentation
outline(s)
Develop Training Outline
Conduct user evaluations o
prototype panels, messages
and online HELP

7]

Updated Usability Plan
Updated Information Plan
Ul portions of Ops
Concept document

Ul requirements for System
Requirements Specification
and supporting rationale
report

Ul portions of System
Design Description Docu-
ment and supporting
rationale report

Ul requirements for draft
Software Requirements
Specification and supporting
rationale report

Part 1. Introduction 9



IBM Internal Use Only

Table 1 (Page 3 of 6). Overview of WBoals, Tasks, and Products Phase

GOALS

TASKS

PRODUCTS

Phase 3 - Requirements Definition and

Design

Ensure project-wide compli-
ance with Ul requirements
Complete software Ul
requirements and design
development (including
panel, message and online
HELP design)

Complete software Ul detalil
design

Complete training develop-
ment

Complete user documenta-
tion draft (approx. 85%
complete)

Obtain objective and sub-
jective feedback from users
on prototypes

Management
- Update Usability Plan, as

needed; monitor progress
Update Information Plan,
as needed

Continue monitoring com-
pliance with Ul require-
ments

Enforce configuration
control procedures
Conduct Ul product tech-
nical reviews

Requirements Analysis
Complete Ul software
requirements development
Complete software Ul detail
design development

Design and Implementation
Complete Ul Software
Design Guidance Documen
Complete panel, message
and online HELP design
Complete user documenta-
tion outline(s)

Develop user documenta-
tion draft(s)
Develop training curriculum

Test
Develop Ul test plans and
procedures outline(s)
Conduct user evaluations o
panels, messages, online
HELP, and user documen-

Ul requirements for Soft-
ware Requirements Specifi-
cation and supporting
rationale report

Panel, message and online
HELP designs for Software
Requirements Specification
Ul Design for Software
Design Guidance Documenft
User Documentation
Outline(s)

Ul Detail Design for Soft-
ware Product Specification
User Documentation
Draft(s)

Ul Test Plan and Proce-
dures Outline(s) for System
Test Plans and Procedures
Training
Outline(s)/Curricula

tation prototypes

10 Ul Guidelines
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Table 1 (Page 4 of 6). Overview of WBoals, Tasks, and Products Phase

GOALS TASKS PRODUCTS
Phase 4 - Evaluation

Obtain user evaluations of | Management - Ul (display & control)
baseline system - Update Usability Plan code, panels and messages
Complete training (TMP), as needed; monitor| - Functional Descriptions
Complete user documenta- progress « User Documentation
tion development - Continue monitoring com- - Training
Generate Ul (display & pliance with Ul require- + Ul portions of System Test
control) code, panels and ments Plans and Procedures
messages - Continue configuration

control procedures
Perform Ul product tech-
nical reviews

Design and Implementation
- Complete user documenta-

tion development and
perform validation
Develop functional
descriptions for user doc-
umentation
Conduct training
Develop Ul (display &
control) code
Generate panels and mes-
sages

Test
Begin unit testing
Conduct user evaluations o
baseline system
Analyze user evaluation
results to determine impact
to Ul requirements
Complete Ul test plans and
procedures

Part 1. Introduction 11
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Table 1 (Page 5 of 6). Overview of WBoals, Tasks, and Products Phase

GOALS

TASKS

PRODUCTS

Phase 5 - Operations Support

Transition users to new
system

Deliver user documentation
final(s) to customer

Management
- Update Usability Plan

(TMP), as needed; monitor
progress
Continue monitoring com-
pliance with Ul require-
ments
Continue configuration
control procedures
Perform Ul product tech-
nical reviews
Obtain customer approval
of user documentation

Requirements Analysis
Support PTR/AAI activities
resulting from user evalu-
ation, system test and
FCAs/PCAs

Design and Implementation

« Support customer verifica-
tion of user documentation,
if required
Complete update of user
documentation final(s) and
deliver to customer
Support userstransition to
new system
Complete Ul code, panel
and message development
Conduct Ul code, panels
and and messages unit
test(s)
Begin developing Ul

product maintenance procer

dures, if required

Test
Complete unit testing
Support Ul portions of
system test

UserDocumentation
Final(s)
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Table 1 (Page 6 of 6). Overview of WBoals, Tasks, and Products Phase

GOALS TASKS PRODUCTS

Phase 6 - Post-Installation

Complete transition of users Management - N/A

to new system « Monitor final transition and

Archive all Ul materials sell-off activities

Implement required mainte{ - Complete configuration

nance procedures for all Ul control procedures required

products to transition Ul product

Obtain customer approval responsibilities to customer

and acceptance of system - Collect material to be
archived

Send archive materials to
SID records retention

Write "lessons learnéddoc-
ument

Implement required mainte-
nance procedures

Complete Ul portions of
system test

Complete Ul sell-off activ-
ities

Test

Part 1. Introduction 13
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Ul Activities Responsibilities

Ul activity and product ownership is key to achieving a successful user interface. Disciplines which may
have support responsibilities for an activity play as important a role in the completion of that activity as does
the discipline with primary responsibility. In some cases primary responsibility may be product manage-
ment, while support responsibility may include technical activity performance. Teamwork is essential to the
Ul methodology described in these Guidelines.
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Table 2 (Page 1 of 2). Discipline Responsibilities for Aldtivities

DISCIPLINE

PRIMARY

SUPPORT

Human Factors Engineering
(HFE)

Perform Task Analysis
Perform user profile analysis
Generate Ul portions of
Requirements Rationale
Report

Generate Ul portions of
Design Rationale Report
Design panels & messages
Build prototypes

Conduct user evaluations
Conduct usability tests

Support Usability Plan
development

Support Ops Concept
development

Support Ul requirements
definition

Support user documenta-
tion development
Support training

Hardware Engineering (HWE)

Describe Ul detail design in
HW Product Specifications

Support Usability Plan
development

Support Ops Concept
development

Support Function Analysis
Support Trade Studies
Support Ul requirements
development

Support user documenta-
tion development
Support training

Software Engineering (SWE)

Describe Ul detail design in
SW Product Specifications
Determine requirements
implementation feasibility
Develop Ul code, panels, &
messages

Support Usability Plan
development

Support Ops Concept
development

Support Ul requirements &
design rationale develop-
ment

Support Function Analysis
Support Trade Studies
Support Ul requirements
development

Support panel & message
design

Support panel & message
prototype development
Support user documenta-
tion development

Support training

Support usability evaluation
& system test

Part 1. Introduction 15
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Table 2 (Page 2 of 2). Discipline Responsibilities for Aldtivities

DISCIPLINE

PRIMARY

SUPPORT

Systems Engineering (SE)

Chair Ul Design Team
Generate & manage Usa-
bility Plan

Develop Ul portions of Ops
Concept document
Perform Function Analysis
Perform Task Analysis
Generate system & softwarg
Ul requirements

Monitor compliance to Ul
requirements

Perform configuration
control

Design panels & messages
Perform usability evaluation
Build prototypes

Conduct user evaluations

Support Ul portions of
Information Plan develop-
ment

Support Ul requirements &
design rationale develop-
ment

Support Ul HW & SW
Product Specifications
development

Support user documenta-
tion development

Support training

Support Ul code develop-
ment

Support Ul test documentat
tion development
Support system test

Integration & Test (I&T)

Generate Ul portions of tes
plans & procedures
Perform system test

Support Usability Plan
development

Support prototype testing
Support design and code
development for testability
Support usability evaluation
Support user documenta-
tion validation

Integrated Logistics Support
(ILS)

Develop Ul portions of
Information Plan

Develop user documenta-
tion

Develop training materials
Conduct training

Perform documentation
maintenance activities
Validate user documenta-
tion

Support Usability Plan
development

Support Ops Concept
development

Support system test

Quality Assurance (QA)

Monitor conformance to
quality standards

Support Ul design
inspections

Support Ul code
inspections

Review user documentation
Review training materials

User

Provide input to design
decisions

Participate in prototype
testing
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Identify Ul Goals & Activilies

Perform Trade Siudies

Develop Operaiions Concept

Estimale Human Resources

Wrilte Ul components of Proposal including
develaping and managing Usabilily Plan

o Develop Ul companents of Information Plan

MILESTONE = System Requirements Review (SRR)

0O 0 0 O O

CONCEPT
DEVELOPMENT
(PHASE 2)

REQUIREMENTS
DEFINITION &
DESIGN

(PHASE 3)

EVALUATION
(PHASE 4)

OPS SUPPORT
{PHASE 5)

POST—INSTALLATION
(PHASE 6)

Figure 3. User Interfac@ctivities During Phase 1
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Phase 1. Ul Preproposal/Proposal

Goals

Form the Ul Design Team, which is responsible for all Ul tasks.
Develop project usability objectives and plans.

Identify and define the Ul activities to be performed throughout the project life cycle.

Tasks

Management:

Form the Ul Design Team.

Develop the Usability Plan (refer to “Usability” on page 37 for more information) to be integrated in
the proposal (as required), the SE Technical Management Plan (TMP) and the Software Management
Plan. (Refer to theSID Systems Engineering Standgréianual 10-09 for more information about the
TMP andSID Software Standarddanual 33-09 for more information on the Software Management
Plan.)

Estimate human resource requirements and schedules.

Identify risks and describe activities planned to minimize them as required for the Technical Risk and
Performance Plan (TRPP)Refer to theSID Systems Engineering Standardi&anual 10-09 for more
information about the TRPP.)

Identify and describe Ul portions of all deliverable documents.

Develop Ul portions of Information Plan (refer to “User Documentation and Training Development”
on page 74 for more information.)

Establish Ul configuration control procedures.

Requirements Analysis and Definition:

Identify and describe activities required to define Ul requirements.
Begin requirements definition.
Begin developing Ul portions of the Operations Concept Document.

Design and Implementation:

Support system hardware and software design decisions.

Generate examples of candidate panels, online HELP, error messages, user documentation and training
materials.

Phase 1. Ul Preproposal/Proposall
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Products

Usability Plan
Ul project/proposal activities resource estimates for proposal
Ul portions of Proposal

Ul Requirements for draft Systems Requirements Specification (required for SRR) and supporting
rationale report

Ul portion of draft Operations Concept Document (required for SRR)
Ul portion of Information Plan

Sample panels, online HELP, messages, user documentation and training materials

Related Project Activities/Products

Trade studies for selecting hardware and software components
Proposal development

Requirements analysis for development of the draft Systems Requirements Specification

Additional Information Sources

Phases 2-6 of these guidelines, which provide specific guidelines for performing the activities described in
the Preproposal/Proposal.

SID Systems Engineering Standardéanual 10-09
SID Software Standarddanual 33-09
Bibliography

Issues To Be Addressed

Management:

What are the usability objectives? How will these objectives be met? What are the dependencies and
risks?

What are the Ul products and supporting activities?

What end-user involvement in the requirements definition and implementation process is feasible and/or
desired?

What actions can be taken to ensure early customer approval of the Ul, such as Technical Interchange
Meetings (TIMs), demos, working groups, prototyping, acceptance criteria, and acceptance testing of
customer approved specifications?

Does IBM have the expertise in-house to perform the work or should subcontracting be considered?
What are the resource estimates and schedule trade-offs?

What installation and operations support will be needed; e.g.; on-site, on-call or telephone support; time
period; level of effort?

What standards (MIL-STD, IBM, etc.) in addition to those imposed by the customer, if any, should be
implemented?
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Requirements Analysis and Definition:

What are the goals of the new system, e.g., automating manual tasks, replacing an old automated system,
or increasing system response time?

What are the inadequacies in the old system that have generated the need for a new system? What is
satisfactory in the old system that should be preserved? What must be improved in the new system?

What changes will the new system cause to existing automated or manual processes?

How can differences in manual vs. automated performance of tasks, and old vs. new user interface with
the computer be minimized to assure customer acceptance of the system?

What is the relationship between end-users and the contracting customer(s)? Will this impact design
and/or customer/user acceptance?

What information about the uséskill levels, experience and other areas of diversity is needed?

What Ul requirements can be derived from explicit and implied HW and SW requirements, e.g., types of
workstations, types of dialog?

Which Ul requirements are vague? How can these requirements be further refined into measurable,
testable criteria?

What types of analyses (task, workload, decision/action, etc.) will be required to defineregen®-
ments?

What types of tasks will be performed by the users? How ofteéaf what purpose? Can they be
modified? Is there a benefit to be realized by modifying or automating’uasks?

To what extent is error recovery time-critical?
How will standards such as MIL-STDs, DOD Standards and others impact design decisions?

Design and Implementation:

What level of automation is acceptable/desirable/feasible to the user within the bounds of current tech-
nology?

Are the Ul requirements and user desires achievable with current technology?

Are requirements being imposed that do not make sense or are inconsistent with good design?
Do the Ul requirements overly constrain the choice of hardware?

What types of input/output devices are needed or preferred?

What types of dialogs would be appropriate?

What are the trade-offs between developing an effective interface, one that is self-explanatory and does
not distract from the task at hand, and relying on the information contained in the user documentation,
on-line HELP, and training to provide this information?

Phase 1. Ul Preproposal/Proposal3
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Risks/Concerns

The following key Ul risks/concerns must be addressed during proposal preparation.

Ul Resource Requirements Estimates
Ul Configuration Control

User Documentation Development
User Reviews/Participation

Ul Resource Requirements Estimates

Multi-disciplinary ownership of Ul activities, while essential to successful Ul development, increases the
potential for omission and/or duplication of estimated resources. Incomplete understanding of the Ul devel-
opment process may also contribute to incorrect resource estimates. Systems Engineering (SE) should
develop a Ul product-oriented Work Breakdown Structure (WBS), which incorporates the Ul Design Team
approach and includes human resource estimates for all disciplines. This should reduce the potential for
incorrect estimatesinclude estimates for SEVERAL ITERATIONS of Ul design and corresponding tech-
nical reviews before reaching customer/IBM agreement on requirements and design. Include someone with
project Ul experience in early proposal reviews.

Ul Configuration Control

Configuration control of the Ul technical baseline including design changes, change history, panel develop-
ment, error messages and Ul documentation is critical to maintaining a common and consistent user inter-
face design throughout system development. This prevents inconsistencies in the baseline design as it evolves
and ensures efficient use of resourc&fort for development and implementation of these control proce-

dures must be included in all SE resource estimates. (See Ph&dé Rreproposal/Proposal” for more

information on configuration control.)

User Documentation Development

User documentation should be developed in parallel with the Ul design, NOT after the design is complete.
User documentation can help identify problems in the Ul design beforéfibizer’ by providing a vehicle

for user commentsAlso, difficulty in describing a function may be an accurate forecast of difficulty in per-
forming it. Writers of the user documentation have a broad view of the system that may be unique, espe-
cially on large projects, and they can identify consistency and other issues of global concern. (See “User
Documentation and Training Development” on page 74 for more information on user documentation.)
Several delivery cycles for customer reviews should be estimated, as well as internal reviews and validation.
If interim software release deliveries of the system are required, identify the unique requirements for those
deliveries in addition to the requirements for the final system delivery.

User Reviews/Participation

Early user involvement in design discussions, prototype evaluations, and document and training material
reviews is critical to the development of Ul requirements which satisfy the users needs, meets tHe system
requirements, and prevents costly revisions later in the development process. This involvement may require
additional time in early phases since Ul development is an iterative process. Failing to estimate the magni-
tude of this effort correctly in the proposal may create overruns later. User participation should be planned,
scheduled and the required resources estimated during the proposal phase. This information should be con-
tained in the proposal, in addition to identifying and defining the custemesponsibility for providing

users for these activities.
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Users often resist changes to a familiar system, especially when the rationale and benefit to them is not
apparent. The Ul Design Team will be challenged with questions, comments and requests for change. Neg-
lecting to address these concerns may result in rejection of the interface and potentially the entire system.
Proposal estimates must allow for resolution of these issues and time for working group meetings, technical
reviews, site visits and demos.

Phase 1. Ul Preproposal/Proposal5
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Ul Preproposal/Proposal Guidelines

Consider the activities listed below when estimating the Ul development efforts for a propbsalpro-

posal should respond to the RFP, and instill confidence in the customer/users that the IBM development
process will provide a successful system with efficient use of resouRlesses 2 through 6 of this document
provide detailed discussions of these activities and should be reviewed during proposal development to assess
the resources required for proposal estimates.

Management

1. Form a UlDesignTeam (UIDT), consisting ofmembers from thalisciplines listedbelow. (Refer to
“Ul Design Team Composition” on page 38r detailed information on the responsibilities of the
UIDT.)

Systems Engineering (SE)
Software Engineering (SWE)
Hardware Engineering (HWE)
Human Factors Engineering (HFE)
Integration and Test (I&T)

Quality Assurance (QA)

Integrated Logistics Support (ILS)

Representatives from Reliability/Maintainability/Availability (R/M/A) and Information Development

(ID) should be included, as appropriate. A user representative, subcontractor(s) associated with the user
interface development and the Subcontract Acquisition Manager (SAM) should also be requested to
attend meetings, as appropriate. The user representative will not attend all UIDT meetings since s/he
has no direct responsibility in the development process. The user will be requested to attend those
meetings where his/her presence may assist in clarifying or resolving design issues.

The UIDT will provide technical and management guidance necessary to successfully implement the Ul
development process. For the proposal, the UIDT identifies and defines the Ul products and activities
necessary to support other system products (i.e., TMP, System Requirements Specification, Ops
Concept document, Test Plans and Procedures, etc.). It also generates the Usability Plan (refer to step
3).

Ul development imot only a front-end activity, but continues to the end of a project (refer to the activ-
ities identified in Phases 2 - 6). Be sure to estimate resources for Ul effort through system acceptance.
Projects with multiple software releases, Design Action Items (DAIs) and Program Trouble Reports
(PTRs) require Ul effort to interface with users and to monitor compliance with Ul requirements
throughout the entire project life cycle.

(ALL DISCIPLINES RESPONSIBLE)

2. Assure all Ulproducts andheir requiredefforts are identified in the endroduct WorkBreakdown
Structure (WBS). (For more information on the WBS &P Corporate Bulletin: Systems Engineering
Work Breakdown StructuréC-B 0-4010-002).)

(SE RESPONSIBLE)

3. Develop the Usabilityrlan. This planincludes measurable, highvel usability objectives for the
system, the evaluation criteria and measurement methods to ensure the objectives are met, a schedule for
the Ul development that conforms to the project schedule and milestones, the risks and key dependen-
cies which may impact Ul development, and a transaction matrix which identifies the information each
discipline must provide the person responsible for the product or activity. The objectives in this plan

Phase 1. Ul Preproposal/Proposal7
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are incorporated in the proposal. Once the contract is awarded, the plan is folded into a section of the
SE Technical Management Plan (TMP). (Refer to “Usability” on pagear8¥ “Usability Checklist” on
page 46 for more information.)

(SE RESPONSIBLE)

4. Developinformation Plan(s)hich include objectivessequirements, dependenciessumptionssched-
ules, status, and evaluation criteria for all project technical and maintenance documentation (including all
Ul documentation) and training. This information may be required in specified formats on some DOD
contracts, or as an internal planning and tracking document on others. Plan to validate user documenta-
tion accuracy as part of system tegRefer to “User Documentation and Training Development” on
page 74 for more details on Information Plan(s).)

(ILS RESPONSIBLE)

5. Specifyprototypingactivities anduser evaluations.Userreviews andcomments can addonsiderable
time to the Ul effort, but time saved by detecting problems early is small compared to the time required
to fix problems later, as shown in Figure 4 on page 32. lterative design (as described in step 2 under
“Design and Implementation” on padg¥®) including user evaluations, is a key element of the Ul meth-
odology described in these guidelines. Therefore, plan accordingly for these activities in resource esti-
mates and project schedules.

(SE AND HFE RESPONSIBLE)

6. EstablishConfigurationControl (CC)procedures to maintain single Ul baseline configuration and
track Ul product changes throughout the development process. The procedures will apply to all Ul
products during design and development, including:

Ul system requirements and rationale

Ul system design description and rationale
Ul software requirements and rationale

Ul software design guidance

Panels (design and code)

Messages (design and code)

Online HELP (design and code)

User documentation

Training materials

The responsibility for ensuring these procedures are followed is shared by different members of the
UIDT. For example, SE and ILS are responsible in Phases 1 and 2. SWE also shares the responsibility
in Phases 3 and 4 when code development is in progress.

These procedures should include:

Establishing and implementing baseline control procedures prior to initiation of formal configuration
management.

Establishing a person accountable for maintaining control of each document and database.
Coordinating every baseline release and change with appropriate technical discipline personnel.
Establishing location and name of central repository for all data.

Establishing a data bank scheme that can feed data into user documentation without rekeying the
data.

Selecting development products/tools which can support requirements documentation, user doc-
umentation, and training materials.

Establishing levels of files fdtapproved and "working" versions of Ul products and instituting con-
trols for converting'working” levels to"approved levels.

Establishing inspection procedures for design and development of Ul products.
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Identifying measures to prevent unapproved configuration changes from entering the system.

Establishing conventions for tracking change history, such as adding comments/remarks to files
explaining modifications/updates to existing data (including date changed, initials of responsible
person, and reason for change).

Establishing naming conventions for all data to ensure multiple releases can be maintained concur-
rently.

Providing documentation and training for configuration control procedures.

Maintaining a history or rationale for requirements and design considerations, evaluations, and
recommendations. This information is included or supplements the Requirements Rationale Report
(RRR), the Design Rationale Report (DRR) and the Designh Guidance Document (DGD) main-
tained by SE for system and software requirements. (Ref@i@DoSystems Engineering Standards
Manual 10-09 for information on the RRR.)

Applying formal Configuration Management (CM) procedures to all customer approved
(authenticated) baseline documents and databases or to all completed documents and databases by
major milestones (i.e., SRR, SDR, PDR, CDR).

(SE AND ILS RESPONSIBLE)

Requirements Analysis and Definition

1. If a clear profile of thesystem user(s) is not provided in tiR=P, propose methods to obtathis infor-
mation prior to definition of user requirements. An aid for collecting user profile information is pro-
vided in Phase 2;Ul Concept Development."This aid is a sample questionnaire that can be tailored
for specific projects.

(SE AND HFE RESPONSIBLE)

2. Searclthrough all documentssuch as the Operational Need Donent (OND),Request for Proposal
(RFP) and Statement of Work (SOW) to identify all explicit and implied Ul requirements. Make a list
of all Ul requirements, using paragraph number for identification and traceability, and include an inter-
pretation for each requirement. A well written proposal maps exactly to the RFP, paragraph by para-
graph.

a. In the RFP, there may be a separate Ul section with explicit requirements; explicit requirements are
expressed a%shallg. Every "shall' must be addressed in the proposal, tracked through development,
and compliance demonstrated at system sell-off.

b. Other relevant Ul requirements may be found throughout the RFP, especially in the functional SW
and/or HW requirements sections (e.g., hardware requirements for panning, zooming, or windowing
imply certain Ul requirements).

c. Ul requirements may be implied or only vaguely defined. Ul requirements may be found by
searching for USAGE statements. Any interaction between the user and the computer is a Ul
requirement. Look for:

What the panels will look like.
How the user will know what to do.
When the user will have to know or do something.

Performance requirements involving tasks that include user action as well as system perform-
ance.
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IBM Internal Use Only

Types and skill levels of users.
What reports and other hardcopy printouts will look like (if required)
(SE_AND HFE RESPONSIBLE)

3. Avoid vague, ill-defined, cliche Uterms, such a$ userfiendy ", "easytoread ", "expedent ",
" state-ofthe-art ", even if these are the terms used in the RFP.

(ALL DISCIPLINES RESPONSIBLE)

4. The Ul sections of thproposal contain thesability objectives and the Udequirementsierivedfrom
the OND, RFP and SOW(Refer to “Relationship Between Usability Objectives and Ul
Requirements” on pagé4.) These requirements should also be included in the Human
Performance/Human Engineering section of the draft System Requirements Specification (section 3.2.9
in a DOD-STD-2167 formatted specification). Supporting rationale for the Ul system requirements will
be documented in the Requirements Rationale Report (RRRg. Ul requirements will be further
decomposed into the software Ul requirements and will be documented in the Software Requirements
Specification (SRS). The proposal should describe the system and software specification documents and
should include resource estimates to develop these documents and monitor compliance with the Ul
requirements.

(SE RESPONSIBLE)

5. Assess theestability of allproposedusability objectives and Ul requirements. Avaidks such as pro-
posing to ensure compliance with some vague standard of user-friendliness without definition. In the
Test section of the proposal, describe Ul test procedures and how acceptance criteria will be determined.
(Refer to “Usability” on page 37 for more information on Ul testing.)

(1&T, SE AND HFE RESPONSIBLE)

6. Assure alrequirements foreferencedMIL-STDs or otherstandards aralentified and addressed in the
proposal. Many Ul requirements in MIL-STDs are vague; compliance is not easily demonstrated unless
the requirements are defined and tailored to the proposed application.

(SE AND HFE RESPONSIBLE)

7. Evaluate the OND fomformation on the operatotgoncept of operationtalsoknown as Ops
Research). This information will be included in the Operations (Ops) Concept docuimleatOps
Concept document describes the operators, tasks and goals of the system, from thenspective.
(See Phase 2, “Ul Concept Development” for more information on developing this document.) Include
resource estimates for visits to customer sites, if required.

(SE AND HFE RESPONSIBLE)

NOTE: Performing operations research in support of the Ops Concept document development is critical to
the Ul design process, and is required per SE Technical Management Practices. The ops research process
provides specific information, such as how the system will be used, by whom, importance of tasks per-
formed, and frequency of tasks performekhe importance of going through this process of defining the

system from the userperspective and confirming our understanding of it with the users cannot be over-
stated. Proposed resource estimates should include this process.

8. ldentify and define théypes of studies and analysésinction, task, timeline, decision/actioworkload,
critical incident, activity, etc.) needed to specify user requirements.

(HFE AND SE RESPONSIBLE)

9. Determine how usemsill participate in theeview processg.g.,hardcopy, online, forum, oconference
disks.

(SE AND ILS RESPONSIBLE)
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Design and Implementation

1. Describe the activities of SHHWE, SWE and HFE irselection of candidateardware andoftware
(e.g., trade studies) which impact Ul design decisions. These trade studies should be formally docu-
mented as they may be factors in the sell-off process and can be a source of historical information in
phases.

(SE, HFE, SWE, AND HWE RESPONSIBLE)

2. Provide candidate examples of drpftnelhierarchies, panelsanline HELP, anderror messages.den-
tify and describe the types of documents that will constitute user documentation susdsas
Manuals,PasitionHandbooks, Programmers " Manuals,Maintainers " Manuals,efc. , and their presenta-
tion vehicle (hardcopy, online, both). Discuss how the effectiveness of the Ul, in conjunction with
online HELP and user documentation, can minimize the training required.

(SE, HFE, SWE, AND ILS RESPONSIBLE)

Phase 1. Ul Preproposal/Proposa831
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Ul Design Team Rationale, Composition & Responsibilities

Ul Design Team Rationale and Responsibilities

The Ul Design Team (UIDT) is a working group composed of representatives from all disciplines involved
in the Ul development process (refer to “Ul Design Team Composition” below). This team functions like
the Interface Control Working Groups used by SE to design and control hardware and software interfaces
(internal and external) and the Engineering Integration Workshop (EIW). The UIDT objective is to ensure
the system provides a user interface which satisfies the' uss¥ds and meets the systemequirements. Its
purpose is to achieve the objective by providing technical and management guidance necessary to success-
fully implement the Ul development process. The UIDT responsibilities include:

Identifying Ul activities/products and assigning Ul responsibilities
Planning and scheduling Ul activities and interdependencies
Identifying and specifying Ul requirements

Establishing the Ul design

Ensuring the delivered system complies with Ul requirements

The UIDT delegates responsibility to the representative of the discipline having the necessary expertise to
accomplish the task. This results in a single person being accountable for the Ul activity or task and allows
for efficient management. All activities or tasks identified in these guidelines are managed by the UIDT.

The formation of a UIDT, with the common goal and responsibility for Ul development reinforces the
necessity for cooperation between the interdependent disciplines. Additionally, involvement of a user repre-
sentative (as an invited participant for specific meetings) may identify concerns early in the design process.
Many disciplines will be involved to some degree throughout the life of the project.

The UIDT has the authority to approve or disapprove major Ul products and decisions, and develop proce-
dures by which approval is obtained. A UIDT member, probably the SE representative who assumes tech-
nical lead, will serve on the Configuration Control Board (CCB) and will signoff on all relevant Document
Coordination and Approvals (DCASs) to assure Ul representation to project coordination and approval activ-
ities. The SE technical lead should also maintain control to keep the group focused on its charter responsi-
bilities.

Ul Design Team Composition

The UIDT is made up of members from the following disciplines:

Systems Engineering (SE)
Software Engineering (SWE)
Hardware Engineering (HWE)
Human Factors Engineering (HFE)
Integration and Test (1&T)

Quality Assurance (QA)

Integrated Logistics Support (ILS)

Representatives from Reliability/Maintainability/Availability (R/M/A) and Information Development (ID)

should be included, as appropriate. A user representative, subcontractor(s) associated with the user interface
development and the Subcontract Acquisition Manager (SAM) should also attend meetings, as appropriate.
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Discipline Responsibilities

The responsibilities of each discipline are listed below and shown graphically in Figure 5 on page 36. Ul
activity and product ownership is critical to achieving a successful user interface. While one discipline may
have primary responsibility for a product, several disciplines may share technical responsibility for the Ul
activities that support that product.

Systems Engineering (SE)

The SE representative is responsible for the Usability Plan; Ul requirements; configuration control proce-
dures; designing and prototyping panels, messages and online HELP; and usability evaluations.

The SE representative assumes the Ul technical lead position and chairs the UIDT. This position will
require expertise in SE, HFE, ID and customer interface. This ideal skill composite is rare, therefore compli-
mentary resources must be ensured within the UlZince the SE manager is responsible for the overall
management of the Ul process, the Ul technical lead reports to the SE manager. The Ul technical lead will
be referred to as the SE(UI) in these Guidelines.

The SE(UI) also assigns action items; organizes UIDT meetings; represents the UIDT at CCB and DCA;
establishes schedules and monitors progress of all Ul activities; and identifies and tracks Ul concerns, issues
and solutions. SE(UI) is the primary technical interface to the customer for Ul issues.

Software Engineering (SWE)

The SWE representative is responsible for reviewing all Ul products and schedules for implementation feasi-
bility; coordinating the integration of Ul requirements into SW Product Specifications, Ul (display &

control) code, panels, messages, and online HELP; and configuration control procedures for all SWE gener-
ated Ul products. This representative must be responsive to both user concerns and other SWE functions so
that user needs are satisfied across the entire system. On large projects, SWE representatives from all func-
tions may be needed to support some UIDT working meetings since each function may have unique Ul
needs.

Hardware Engineering (HWE)

The HWE representative is responsible for reviewing all Ul products for HW requirements components,
identifying and tracking issues relative to HW configurations, and for coordinating the integration of Ul
requirements into HW Product Specifications and equipment development.

Human Factors Engineering (HFE)

The HFE representative is responsible for performing user profile, task and other human factors analyses;
designing and prototyping panels, messages, and online HELP; performing usability testing; conducting user
evaluations; and identifying human factors concerns and issues.

Integration and Test (1&T)

The 1&T representative is responsible for reviewing schedules for feasibility, for developing and reviewing Ul
products such as Ul Test Plans and Procedures for testability, and identifying 1&T concerns and issues.

Integrated Logistics Support (ILS)

The ILS representative is responsible for generating user documentation and training plans, schedules, and
products, and supports the development of the Ops Concept document.
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QA

The QA representative identifies quality concerns and monitors/reviews all Ul products for conformance to
guality standards.

User

The user representative identifies usability concerns in the design and assists in resolution of other concerns.
The user also reviews Ul products for responsiveness to requiremerieasilfle, this representative will

serve as the focal point for all user(s) comments and concerns. This representative will not attend all UIDT
meetings since the user has no direct responsibility in the development process; the user will be requested to
attend those meetings where their presence may assist in the clarification or resolution of design issues.

NOTE: While user involvement is necessary, there are associated risks. Ofs'wisdr list may be in con-
flict with customer requirements and may not represent the needs of the entire user community.
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Usability

If a system meets all requirements, but the users cannot learn the system easily and perform their task(s)
with a minimum number of errors, the system is fidablé and will not be accepted by the useféisa-

bility" is defined as ease of learning and use. A plan which ensures usability is engineered into the Ul design
must be generated at proposal time and refined during system development as theqseesnents are

further defined. Requirements for panels, interaction techniques, error recovery, and user documentation
evolve from this plan. Usability planning focuses on development of and adherence to testable, measurable
criteria that will be used throughout the system development process to evaluate usability, demonstrates con-
formance to requirements for system sell-off, and demonstrates management commitment to usability.

Usability Plan

The Usability Plan contains the system usability objectives, usability evaluation/measurement methods,
schedule, risks, and key dependencies. There is no established format for the plan, and brevity is preferable.
A suggested outline for a Usability Plan is provided in Figure 6 on pageThé. Usability Plan demon-

strates a commitment to manage for usability; the usability objectives expressed in the plan become the basis
for specific system usability requirementéRefer to “Relationship Between Usability Objectives and Ul
Requirements” on page 44 for more information about how usability objectives become the foundation for
system and software Ul requirements.) The plan must be developed during the Preproposal/Proposal Phase
and may be included in the Proposal, along with other provided or assumed Ul requirements.

Once the contract is awarded, the plan is integrated in the SE Technical Management Plan (TMP) and the
Software Management Plan. The TMP becomes the vehicle for managing usability throughout the project
life cycle. Since the TMP provides a format for discussion at Management Status Reviews (MSRs), the
Usability Plan will be examined periodically to ensure usability objectives are met. Software Usability Plan
milestones are integrated in the Software Management Plan.

At a minimum, the Usability Plan should contain the following information.
Usability Objectives

Usability objectives are derived from explicit and implied Ul requirements in the RFP, SOW and/or OND,
imposed standards (e.g., MIL-STDs and DOD Standards) and other standards (e.g., Mitre Guidelines and
SAA/CUA). (For more information on Mitre Guidelines, refer to “Mitre Guidelines” on page 70. For

more information on SAA/CUA, refer to “SAA/CUA” on pagél.) Usability objectives are drafted by the
UIDT in Phase 1, and refined with support from the users in later phases. Two examples of usability objec-
tives are:

Userswillnotneeddocumentationtoperformtasksonthesystem.
ContextsensiiveHEL PwillalwaysbeavailableorHine.
Usability Evaluation/Measurement Methods
Usability Evaluation Methods: The following usability evaluation methods may be employed to prove that

a system is meeting and has met the usability objectives:

Usability Testing
Iterative User Evaluations
Sell-off Testing

Usability testing provides a method to evaluate a systerase of use based upon specific test critefiae

basic methodologies for formal usability testing are formalistic, iterative, naturalistic, field study, and survey.
These methods are employed by Human Factors Engineers, using controlled procedures.
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Iterative user evaluations, like formal iterative usability testing, are performed with users on representative
tasks or prototypes at every level of development to identify and resolve problems in the Ul ddsge.
evaluations are usually conducted by SE and HFE with support from I&Fative user evaluations are a

key component in the Ul development process and are presented in these guidelines as an effective means of
ensuring usability.

Sell-off testing is performed by I&T to prove compliance with requirements based on successful execution of
the system test plans and procedures.

Usability Measurement Methods: Usability evaluation and measurement criteria are used to plan and

analyze the results and measurements of tests. Agreement with the customer as to explicit acceptance criteria
should be established and documented in the Usability Plan as early as possible. Usability, being intangible,
is not directly measurable, so observable measures or behaviors must be selected which constitute a valid
measure of usability. These measures can be objective or subjective. Some objective measures are:

Percentage of users who successfully complete task

Speed of task performance

Number of user errors per task

Amount of time to recover from errors

Number of panels and/or steps in task

Frequency and amount of time spent using HELP or documentation
Percentage of tasks completed without errors

Time to learn specific functions

Retention of commands over time

Some subjective, unmeasurable but recordable criteria include: likes, dislikes, usage, problems, and produc-
tivity rating. Subjective evaluations by users or user-like groups can provide valuable information that
should be included in the evaluation. Customer/IBM agreement on a range of acceptable values can be
applied to subjective criteria for sell-off (e.g., 10 out of 12 users will be satisfied with online HELP).

Online HELP and hardcopy or online user documentation should be tested for usability concurrent with
prototype and system testing. Parameters to be analyzed should include format, functionality, readability,
retrievability, and style.

Sample User Evaluation Procedures: Procedures similar to the ones presented below could be used for
iterative user evaluations or incorporated into system test plans and procedures for sell-off fsting.

sell-off testing, these procedures could be used to verify measurable Ul requirements when performance
objectives and acceptance criteria have been agreed to by the customer and documented. (Fordexample,
outof5usersshallbeabletosuccessfullycompletetask Xin3minutesorlesswithnoerrors. )

User evaluations should take into account increased proficiency as users gain experience on the system. The
evaluations should strive to reflect typical operations and hardware environment(s).

NOTE: HFE responsibility for designing the iterative user evaluations and analyzing the results is important to
ensure validity and reliability of the findings.

1. Define testases andcceptanceriteria, with customer concurrence, if customer approvatesgults is
required or appropriate.

2. Select and isolate a fefmnctions/tasks representative of the area or type of interaction of inteRrst-
totypes can be used early in the project, or actual system functions later at sell-off.

3. Provideshort but adequattaining for theselected users. (Hutomatederror tracking or time-tagging
mechanisms are not being used, the group should be small enough for testers to observe every user
action -- maybe only one at a time.)

4. Ask the user(s) tperform thetask(s).
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5. Tracknumber oferrors per task, time taomplete each tasguccessfully, time t@omplete subsequent
similar tasks, number of references to HELP or documentation, or other variables, depending on the
criteria being measured.

6. Ask users for their overatkeaction to the system (subjective measure).

Repeating the exercise at later times will provide comparative data about thealskty to learn and retain

data as well as information about how easy the system is to learn, reduced memory load, etc. Data collected
in this very simple user evaluation provides valuable information about the Ul criteria being examined.
Additional subjective but valuable information can easily be obtained during these tests, by asking the users
to talk to themselves while working their way through the tasks. Sources of frustration and confusion can be
identified by tracking these comments against the panel displayed at the time, or against the user action
required or performed at the time of the comment.

In addition to the measurable criteria above, the questions presented in “Usability Checklist” on page 46 can
be tailored to the application and presented to the users as a brief questionnaire, as another simple way of
collecting feedback from users.

Schedule

Schedules should be provided in the Usability Plan which include all key Ul activities, their interdependen-
cies, dates, and milestones. Any schedule changes should include explanatory information or history in case
justification is required later.

The information and format used in Figure 2 on page 7 may be used as the basis for the schedule, as shown
in Figure 7 on page 43.

Risks

Any risks to successful implementation of the Ul should be identified in this section of the Usability Plan.
Whenever possible, contingency plans should be prepared. Notify the Program Manager of these issues as
they emerge.

Key Dependencies

Dependencies can include support from other IBM disciplines, customer activities or approvals, availability
of products, success of prerequisite functions, etc. This section should also include a transaction matrix
which identifies the information each discipline must provide the person responsible for the Ul product or
activity.

NOTE: The Usability Plan/TMP is the vehicle by which usability is managed throughout the project life. The

objectives, measurement methods, schedule, risks, and dependency issues must be addressed by project manage-
ment and the UIDT.
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Usability Plan

This outline is provided as a guide for generating a Usability Plan.
It also containsexamples of the components.

I. Usability Objectives

The following usability objectives have been identified for
the TBS system:

A. Panels

1. Consistency  willbemaintainedforterminology, display
formatandsyntax.

2. Standard  Englishwillbe usedforallonlineandhardcopy
text

3. Two levelsofdialoginteractionwill be provided (e.g.,
menuselectionandcommandlanguage).

B. Messages

1. Emor  messageswil provideinformationandrecovery
procedures.

C. User Documentation

1. Onliine HELPandtutorialswillbe provided.

2. User documentationwillbe providedforeveryfunction.

3. Consistency  willbemaintainedforterminology, display
formatandsyntax.

D. Performance

1. Feedback willbeprovidedforalluseractions.

2. The interfacewillbetailorable bytheusers.

3. Checking logicwillbe providedtopreventcritical user
enors.

4. Afastpathforexperienceduserswilbe provided.

5. Reportg  enerationcapabilitywil be provided.

E. Input/OutputDevices
1. Mouse andkeyboardinteractiondeviceswillbesupported.

Note that these are very high level measurable objectives.
The manner and extent to which they will be implemented is not provided
as it probably will not be determined at the time of the proposal.

Figure 6 (Part 1 of 3). Sample UsabiliBtan Outline
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Il. Usability Evaluation/Measurement Methods

The usability evaluation and measurement methods that will be
employed to test the usability of the TBS system are:

A. Methods

1. Rapid prototypingsessionswithusers

2. lterative prototypetestingby usersandselected "userlke "
representatives

3. User andintemal IBM paperreviewsofpanels, messages, HELP
anduserdocumentation

4. Online  validationofuserdocumentationagainst

baselinesystem
. Fomal  inspectiontestingofcompletedbaseline system
. Fomal  demonstrationtestingofcompletedbaselinesystem

B. Criteria

Representativetask(s)

. Numbersof  errors

. Numberof  participantstocompletetaskwithnoerrors
. Timeto  completetask(s)

. Numberof callstoonlineHELP

. Numberof referencestouserdocumentation

. Participantsatisfaction

Il1.Schedule

o 01

~NouhswWN R

Following is the schedule of major Ul activities, milestones and
interdependencies. (Figure 7 on page 43 is an
example of a Usability Plan schedule.)

IV. Risks

The following risk areas have been identified for the TBS system
development:

A. Risks

1. Need ampleopportunitytoobserveandtalkwithusers

2. Hardware constraintstousethe XYZterminal may conflictwith
Ulrequirementsforinputdevices (e.g, joystick)

3. Performance  andUItrade-offswillhavetobeassessed

4. Scopeof  userdocumentationandtrainingmaybeimpactedby
unplannedgrowth ofusernewhires

B. ContingencyPlans

Figure 6 (Part 2 of 3). Sample UsabiliBtan Outline
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V. Key Dependencies

The Ul development process is dependent upon the following
people, events, or activities:

A. Dependencies
1. Customer Dependencies

a. Prototyping withuserpersonnel
b. Al approvalsondeliverabledocuments mustbereceivedwithin

30daysofdelivery.
2. Product Dependencies
a. Customer ' sOpsConceptdocumentmustbereceivedby

MMDD/YY.
b. Availabiityofusersforcoll ectionofuserprofile
information.
c. Availabilityof newproducts.
3. SupportActivity Dependencies
a. Installationof hardwarefortraining.
b. Avalabiityof blocktimeforsystemtest.

B. ContingencyPlans

Figure 6 (Part 3 of 3). Sample Usabili®tan Outline
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Relationship Between Usability Objectives and Ul Requirements

Each usability objective is rephrased and specified as one or more system requirements (shall statements).
Each system requirement is then allocated to more detailed requirements as the design probméesses.
process, allocating Ul objectives to requirements and re-allocating requirements at various design levels is
discussed in the following paragraphs and demonstrated in the examples presented in Table 3 on page 45.

Usability Objectives

The usability objectives are expressed as design objectives. These objectives may be generic and apply to
many different types of interactive systems, but they are measurable, testable, and easily tailored into specific
requirements for the application being developed. Usability objectives are derived from explicit and implied
Ul requirements in the RFP, SOW and/or OND, imposed standards (e.g., MIL-STDs and DOD Standards)
and other standards (e.g., Mitre Guidelines and SAA/CUA). (For more information on Mitre Guidelines,
refer to “Mitre Guidelines” on page 70For more information on SAA/CUA, refer to “SAA/CUA” on

page 71.) See the examples in Table 3 on page 45.

System Ul Requirements

The usability objectives are rephrased (as requiredylaalls in the System Requirements Specification.

There is a one-to-one correspondence betweeristals in the System Requirements Specification and the
usability objectives, although additional project specific Ul requirements may be needed as the operational
concept is developed. These system Ul requirements are developed during Phase 1, “Ul
Preproposal/Proposal” and Phase 2, “Ul Concept Development” of the Ul development prBeesthe
examples in Table 3 on page 45.

Software Ul Requirements

Software Ul requirements are derived from and traceable to the system Ul requirements in the System
Requirements Specification. These software requirements are developed during PHakeC@ncept
Development” and Phase 3, “Ul Requirements Definition and Design” of the Ul development process. Ul
design standards such as the Mitre Guidelines and SAA/CUA, user profiles, user characteristics, and system
Ul requirements are used to develop software Ul requirements. These requirements are documented in the
Software Requirements Specification and their allocated detail design requirements in the Software Product
Specification. The Ul requirements are enforced via the compliance procedures established in Phase 2. As
seen in the Table 3 on pagk, these specific requirements describe panel and message design sufficiently for
final design and implementation.
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Table 3. Usability Objectives and LRequirements Examples

USABILITY OBJECTIVE

SYSTEM Ul RQMT

SOFTWARE Ul RQMT

Error checking will be provided
to protect the user from irre-
versible, non-recoverable errors

User confirmation shall be
required to protect the user
from irreversible, non-
recoverable errors.

All DELETE FILE requests
shall display an interim panel
with the following message:
FILE *** IS ABOUT TO BE
DELETED. PRESS PF11 TO
CONFIRM DELETE. PRESS
PF2 TO CANCEL DELETE.

Online assistance for the user
will be provided.

Context sensitive online HELP
shall be provided for every field
on every panel.

Every panel shall provide
context sensitive HELP on a
pop-up window upon user
request. The user request shal
be a mouse click, first on the
HELP icon and then on the
selected field. All fields shall be
selectable for HELP.

System will provide context
information to the user at all
times.

The system shall identify the
usefs location in the panel hier-
archy at all times.

Current level and previous level
function icons shall be displaye
on the top right of every panel
positioned at characters 63
through 72 on lines 2 and 3.
The icons shall be separated by
a slash,"/".
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Usability Checklist

(Updated since original publication)

This checklist highlights usability concepts that should be addressed throughout the design, development and
evaluation of the user interface. These concepts may provide the foundation for measurable usability objectives,
project standards and testable requiremewtsen tailored for the application and quantified, if necessary.

1. Few concepts are required to perfobasic tasks and fewalls toHELP orreferences taiserdocumen-
tation are required to learn the system at the basic level.

2. Informative feedback iprovided for all user actionée.g., PRINT REQUESTBEINGPROCESSED
3. HELP isalways available.

4. HELP iscontextspecific. Theuser is provided with help for apecificproblem;searching foinforma-
tion is not required.

5. Userdocumentation is cleagoncise,complete, readable and task-oriented. Subjeatter iseasily
located and information is consistently presented, echoing screen terminology and formats.

6. Consistency isnaintained for terminology, abbreviationdisplayformats and syntax(Screen elements
are located in the same place, and presented in the same manner on every screen. PF key assignments
are consistent throughout the entire system incuding HELP.)

7. The interface iflexible and can bedailored by the users to thegkill level; or options areprovided for
different skill levels, such as menu selection and command language dialogs or fastpaths.

8. A minimum ofmemorization by thaiser is required tgerformtasks.

9. The system provides all possildata, minimizing the need fatata entry.
10. Checking logic is included to prevent critical user errors (BRESS PF11 TO CONFRM DELETE REQUEST
11. Error messages provide complete information and identify or describe recovery procedures.

12. Operational impact (idle or wasted time and operations) to recover from errors is kept to a minimum.
The user does not need to seek additional information off-line.

13. System is forgiving and reduces the usabslity to make mistakes(Most common user errors and
actions are anticipated; system either assumes user intention, requesting confirmation of an assumption,
or speeds the user through recovery actions, rather than issuing an error message.)

14. Screens are simple, uncluttered and self-explanatory.

15. Instructions and prompts are clear, complete and written in the imperative voicéRESS, ENTER
ratherthanENTERSHOULDBEPRESSEL.

16. The use of negatives is avoided in prompts and messages.
17. The number of actions required to perform tasks is kept to a minimum.

18. The users always know where they are in the screen hierarchy (e.g., previous and next screens are
obvious; function name is provided; screens have meaningful unique names/identifiers, etc.).

19. The screen sequence and dialog promotes formation of a system conceptual modehdssy. desk
model).

20. Screen layouts are logically organized. (Similar tasks or actions are grouped together and presented in the
order performed.)
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21.

22.
23.

24,
25.

26.

27.

28.

29.

Available vs unavailable functions are identified on every screen (e.g., inactive functidigsegesl
out").

Computer jargon on screens and in messages is avoidedS¢STEM HALT - REAPL or SYNTAX ERRQR

Intended action(s) on screens is obvious. (Prompts, instructions, and visual clues are provided to guide
users.)

Icon meanings are apparent and consistent.

Options/lists are presented in logical order (e.g., sequential, alphabetic, numeric) or task-oriented
groupings.

Defaults are provided whenever possible to reduce user actions (e.g., most common or frequent
requests/entries are filled in and available for one stroke acceptance or overtyping to change).

Screen types are distinguishable visibly by function (e.g., input screens look different than output
screens).

Color is used consistently and redundantly with other visual clues (e.g., orange AND blinking signify an
alarm state).

Color selection addresses the color sensitivity of all elements of the user population.
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Phase 1 Checklist

This checklist highlights major issues addressed in Phase 1. Items 5-10 should be considered during proposal
development and then verified in proposal review.

1. The UIDT wadormed and representatives participated in resource estimates for alttivities to
be performed.

2. The Usability Plan including usability objectives, evaluation amasurement methods¢hedules,
risks and dependencies was developed.

. Ul portions of the Information Plawere developed.
. Configurationcontrol procedures for all Ul productsere established.

. Each cummer requirement had a proposexkponse.

o O A~ W

. The proposaincluded rationale (justification) for all deviatiorfsom the customés Ul
needs/requirements and for any enhancements, options, or changes.

~

. The proposal demonstrated an understanding of requirements.
8. The proposal waeviewed for clarity anccompleteness of théollowing Ul elements:

Deliverable products and services

Test/Verification of each requirement

Schedule of Ul activities/products

Rationale for selected configuration/approach (comparison/evaluation of other approaches, if
required)

9. All referenceddocumentation (MIL-STDs, Data Itemescriptions(DIDs), DOD standards, etc.)
was reviewed to assure compliance as specified in the proposal and required by the uféRer

10. Sample panelsnessagesynline HELP, userdocumentation antraining materials were generated in
support of highlevel Ul design decisions for the proposal.
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PROPOSAL
(PHASE 1)

Collect User Praofiles

Refine Operations Cancept

Perform Function & Task Analysis

Build Panel and Message Protolypes

Generate Sysiem Ul Reguiremenis and Rationale
Describe Sysitemn Ul Design and Rationale
Conduci /ser Evaiuaiions

Eslablish procedures and maoniior compliance

to Ul Requirements

MILESTONE = System Design Review (SDR)

o 0 0 O 0 O 0 O

REQUIREMENTS
DEFINITION &
DESIGN
(PHASE 3)

EVALUATION
(PHASE 4)

|_oPS SUPPORT

Figure 8. User InterfacActivities During Phase 2
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