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FOREWORD:
ABOUT THIS DOCUMENT

This edition of the Technical Architecture Framework for Information Management (TAFIM)
replaces Version 2.0, dated 30 June 1994. Version 3.0 comprises eight volumes, as listed on the
following configuration management page.

TAFIM HARMONIZATION AND ALIGNMENT

This TAFIM version is the result of a review and comment coordination period that began with
the release of the 30 September 1995 Version 3.0 Draft. During this coordination period, a
number of extremely significant activities were initiated by DoD. As a result, the version of the
TAFIM that was valid at the beginning of the coordination period is now “out of step” with the
direction and preliminary outcomes of these DoD activities. Work on a complete TAFIM update
is underway to reflect the policy, guidance, and recommendations coming from theses activities
as they near completion. Each TAFIM volume will be released as it is updated. Specifically,
the next TAFIM release will fully reflect decisions stemming from the following:

* The DoD 5000 Series of acquisition policy and procedure documents

* The Joint Technical Architecture (JTA), currently a preliminary draft document under
review.

e The C4ISR Integrated Task Force (ITF) recommendations on Operational, Systems, and
Technical architectures.

SUMMARY OF MAJOR CHANGES AND EXPECTED UPDATES

This document, Volume 8 of the TAFIM, incorporates the following changes from the previous
version:

» Chapters 2 and 4 provide more guidance on how to design HClIs, which is the first step in
reorientation of the Style Guide toward a more process-oriented document.

e Chapters 5 and 6 have had additional material added and the figures updated.
® Minor editorial changes have been made to other chapters.

Future actions with regard to this volume include continuing its evolution toward a “how to
design” document, updating the design guidance where needed, exploring methods for
compliance, and assessing the impact of the release of Windows95 on the contents of the Style
Guide. In addition, this volume will be adapted as necessary to reflect the impact of the policy

. documents and decisions listed above.
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A NOTE ON VERSION NUMBERING ‘

The DoD HCI Style Guide went through a number of revisions prior to its inclusion in the
TAFIM, and as a result has followed a distinctive version numbering scheme outside of the
TAFIM system. Version 2.0 of the TAFIM included Version 3.0 of the Style Guide. Version
3.0 of the TAFIM includes a version of the Style Guide that would have been Version 3.1, but
this volume has been designated Version 3.0 of Volume 8 for harmony with the rest of the
TAFIM.

A version numbering scheme approved by the Architecture Methodology Working Group
(AMWG) will control the version numbers applied to all future editions of TAFIM volumes.
Version numbers will be applied and incremented as follows:

e This edition of the TAFIM is the official Version 3.0.

 From this point forward, single volumes will be updated and republished as needed.
The second digit in the version number will be incremented each time (e.g., Volume 7
Version 3.1). The new version number will be applied only to the volume(s) that are
updated at that time. There is no limit to the number of times the second digit can be
changed to account for new editions of particular volumes.

* On an infrequent basis (¢.g., every two years or more), the entire TAFIM set will be
republished at once. Only when all volumes are released simultaneously will the first
digit in the version number be changed. The next complete version will be designated '
Version 4.0. :

* TAFIM volumes bearing a two-digit version number (¢.g., Version 3.0, 3.1, etc.)
without the DRAFT designation are final, official versions of the TAFIM. Only the
TAFIM program manager can change the two-digit version number on a volume.

* A third digit can be added to the version number as needed to control working drafts,
proposed volumes, internal review drafts, and other unofficial releases. The sponsoring
organization can append and change this digit as desired.

Certain TAFIM volumes developed for purposes outside the TAFIM may appear under a
different title and with a different version number from those specified in the configuration
management page. These editions are not official releases of TAFIM volumes.

DISTRIBUTION

Version 3.0 is available for download from the Defense Information Systems Agency (DISA)
Information Technology Standards Information (ITSI) bulletin board system (BBS). Users are
welcome to add the TAFIM files to individual organizations’ BBSs or file servers to facilitate

wider availability, ‘
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shortly after hard-copy publication. DISA is also investigating other electronic distribution

This final release of Version 3.0 will be made available on the World Wide Web (WWW)
‘ approaches to facilitate access to the TAFIM and to enhance its usability.
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TAFIM Document Configuration Management Page

The latest authorized versions of the TAFIM volumes are as follows:

Volume 1: Overview 3.0 30 April 1996
Volume 2: Technical Reference Model 3.0 30 April 1996
Volume 3: Architecture Concepts & Design Guidance 3.0 30 April 1996
Volume 4: DoD SBA Planning Guide 3.0 30 April 1996
Volume 5: Program Manager’s Guide for Open Systems 3.0 30 April 1996
Volume 6: DoD Goal Security Architecture 3.0 30 April 1996
Volume 7. Adopted Information Technology Standards 3.0 30 April 1996
Volume 8: HCI Style Guide 3.0 30 April 1996

Other working drafts may have been released by volume sponsors for internal coordination purposes.
It is not necessary for the general reader to obtain and incorporate these unofficial, working drafts.

Note:  Only those versions listed above as authorized versions represent official editions of the
TAFIM.

#
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1.0 INTRODUCTION

1.1 BACKGROUND

The proliferation of computer technology has resulted in the development of an extensive variety
of computer-based systems and the implementation on these systems of varying Human-
Computer Interface (HCI) styles. To accommodate the continued growth in computer-based
systems, minimize HCI diversity, and improve system performance and reliability, the United
States (U.S.) Department of Defense (DoD) is continuing to adopt software development
standards. The proliferation of new systems and technology in DoD has also made it necessary
to continue efforts to develop and provide guidelines for information display and manipulation.

Computer-based system performance and reliability are products of the performance and
reliability of individual components. Computer-based system components include hardware,
software, and any user involved in the operation, maintenance, or utilization of the system. Of
these components, the user is the most important as well as the most difficult to predict. Thus, a
key factor of a high performance, high reliability system is an easy-to-use, effective design of
the interface between the user, the hardware, and the software.

One contributor to an easy-to-use, effective HCI is standardization. HCI standardization begins
with the selection of an accepted Graphical User Interface (GUI), which in turn provides a
standard Application Programming Interface (API) and style approach. Traditionally, the GUI
has been determined by the software source selected, such as commercial-off-the-shelf (COTS)
software, government-off-the-shelf (GOTS) software, or proprietary software applications. The
emerging uniform application program interface (UAPI) technology may free the designer from
some of this dependence on the software and hardware platform for the interface “look and feel”
(see Section 2.0). The variability of users’ needs and differing interpretations of GUI style result
in the lack of a common approach and the creation of dissimilar HCIs among systems and
applications developed by independent organizations. Adding to the problems in standardization
is the fact that the commercial GUI styles do not address issues critical to some DoD
organizations, such as geospatial systems, map interface controls, acronym standards, security,
and symbol shape standardization.

Standardizing the HCI across application software developed within the DoD community is a
two-step process. The first step is to define and document the functional goals, objectives, and
requirements of the HCI. The second is for the DoD system and application designers to
implement HCI standardization.

1.2 PURPOSE

The purpose of this DoD HCI Style Guide (or the Style Guide) is to provide a common
framework for HCI design and implementation. Through this framework, the long-term
functional goals, objectives, and requirements of the HCI will be defined and documented.
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Interface implementation options will be standardized, enabling all DoD applications to appear
and operate in a reasonably consistent manner.

Specifying appearance, operation, and behavior of DoD software applications will support the
following operational objectives:

* Higher productivity - People will accept and use what is easy to understand if it aids them
in accomplishing their assigned tasks with minimal confusion or frustration.

® Less training time - Standard training can be given once for all applications, rather than
requiring users be trained when transferring to new systems or new training be created for
each new or changed application.

* Reduced development time - It will no longer be necessary to design a complete HCI for
each system component, because previously developed Style Guide-compliant software will
be available. The basic appearance and behavior of the interface will be specified by
combining and tailoring the commercial GUI style with guidelines in this Style Guide. The
specific look and feel of each DoD organization’s applications software will be detailed in
domain-level style guides. These details will limit HCI diversity and further support for the
reduction of HCI development time.

1.3 COMPLIANCE

The DoD HCI Style Guide has been developed as a guideline document presenting
recommendations for good interface design. The Style Guide is not intended to be strictly a
compliance document; however, it does represent DoD policy concerning HCI design. The
interface developer is expected to use the selected commercial GUI style guide, this Style Guide,
and the appropriate domain-level style guide along with the input of human factors specialists to
create the HCI.

The domain-level style guide is the compliance document and may be supplemented by a
system-level style guide created as an appendix to the domain-level document. The commercial
GUI style guide and this Style Guide are expected to be followed in order to maintain
consistency and good design principles within DoD. The use of the word “shall” has been
eliminated from this document to remove possible conflict of design principles presented with
domain-level compliance requirements.

1.4 HUMAN-COMPUTER INTERFACE (HCI)

A user is an integral part of a system. The user-machine interface encompasses interactions
between the user and the system, including controls, displays, environmental concerns (eg.,
lighting, noise), workspace layout, procedures, and documentation. Design of these elements
has a major impact on manpower, personnel selection, training, logistics, safety, and human
performance, all of which are elements of concern within DoD systems. HCI addresses the user
interface as applied to computer-based systems. HCI encompasses the look and feel of the

Volume 8 1-2 Version 3.0
DoD Human Computer Interface Style Guide 30 April 1996



interface, physical interaction devices, graphical interaction objects, alternate interactions (i.e.,

. voice, touch screen, pen), environmental factors, and any other human-computer interactive
methodology. HCI design guidelines in the form of the Style Guide provide three major
benefits:

e  First, the Style Guide along with commercial GUI style guides are resources from which
designers may draw to aid in developing usable display screens and interactive procedures.
This is especially important because the rapid pace of knowledge acquisition impacts human
performance and computer systems, and because the GUI has emerged as the dominant
architecture for the HCI.

* Second, the guidelines provide a common approach that supports consistency of design a
fundamental principle of human factors engineering design.

*  Third, the guidelines will allow for a broader range of personnel selection criteria, and will
reduce training and possibly manpower requirements for all systems.

1.5 SCOPE

Two factors influence the applicability of the Style Guide to DoD computer-based systems: the
software architecture being used and the functional requirements of the specific system. This
Stvle Guide addresses functional requirements and operations that are intended by DoD to be
consistent across the entire interface design. The Style Guide emphasis is on HCI considerations

. for features and functions applicable to DoD systems and applications. Such features and
functions include system start-up, security issues, and map graphics. '

The Style Guide has been developed to address design considerations germane to the DoD
environment. The guidelines are generic enough to apply to almost any GUI and, to a lesser
extent, to text-based interfaces. The system developer needs to be aware that using a software
architecture other than those mandated for use within DoD will limit portability to and
reusability by other systems within DoD.

Guidelines are presented for application development within layers O through 5 of the National
Institute of Standards and Technology (NIST) reference model. Figure 1-1 presents a summary
of the NIST reference model. For layers 0 through 2, applications should adhere to the X
Window processing standards in Federal Information Processing Standard (FIPS) 158. Layer 3
defines the toolkit standards that support the window management APl. Layers 4 and 5 define
the look and feel of the GUI. Standards for the upper layers are currently under development by
IEEE P1201 committees and may eventually be incorporated into this Style Guide. These
guidelines define how user interface services are to be provided within the DoD technical
reference model (TRM). The TRM, shown in Figure 1-2, defines the set of services to be -
provided by the application platform and the associated profile of standards for implementing
the services.
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1.6 INTENDED AUDIENCE

. The target audience for this Style Guide includes DoD military and civilian personnel along with
contractors representing those who determine system requirements, program managers, system
managers, software developers, and application HCI designers. Ideally, these individuals should
be knowledgeable of the characteristics of the intended user population and the tasks these users

~ must perform. In addition, the users of this Style Guide should have some knowledge of human-
performance considerations. A secondary audience includes users and software maintainers who
are interested in the general design of the interface, who wish to provide feedback concerning
modifications and improvements to the Style Guide, or who wish to assess the usability of
fielded systems or applications in terms of their compliance with Style Guide content.

There are two basic environments within DoD that the Style Guide addresses: the operational
and the business. The operational environment includes both strategic and tactical systems, ;
though not necessarily mission-critical weapons systems. The business environment includes
systems used in military and civilian office environments. Systems from within the operational
environment are moving towards the use of UNIX, Open Software Foundation (OSF)/Motif, and
Open Look for the user interface, whereas the business environment tends to use Microsoft
Windows, OS/2 Presentation Manager, and the Apple Macintosh interface styles. A critical
difference between the two environments involves the degree of customization that is
recommended. In the business environment, with its more stable user community, individual
customization is more acceptable. In the operational community, with its higher turnover of
‘ users, multiple users, and need for over-the-shoulder viewing, individual customization can have
a negative impact on human performance and should be used cautiously.

1.7 DESIGN GOALS

DoD application development should:

e  First, identify and be familiar with the functions and tasks to be performed by the system
and the operational environment. This allows development of an understanding of the
overall system dynamics.

* Second, complete an analysis of the capabilities and limitations of system users. A task
trade-off analysis between the user and the application is recommended. This allows
development of an understanding of which tasks are best performed by the human and
which are best performed by the hardware and software. In addition, this understanding
provides the groundwork for task and interface design to ensure that the user can
successfully perform the required tasks.

e Finally, apply a consistent set of rules for designing the interface. The rules for the design
of the HCI include, but are not limited to, the following:

- Design the applications to meet specific user requirements. Above all, provide the
functionality to meet those requirements.
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- Ensure that all applications are consistent with the interface guidelines specified in the
appropriate commercial GUI style guide, in this Style Guide, in the domain-level style
guide, and in the system-level specifications.

- Ensure that an application’s HCI provides rapid access to all of its functions. To
ensure this, avoid unnecessary menus and long selection lists that force users to “page”
through all entries.

—  Ensure that the application is flexible. For example, provide multiple methods to
access a function (e.g., direct command line entry, menus, tree diagrams, mnemonics,
and keyboard accelerators).

- Require explicit action to perform any act that could result in irreversible negative
consequences, and provide users with options (e.g., quit without saving).

- Give users a choice of input devices (keyboard or pointing device) for scrolling, map
manipulation, and invoking or terminating an application. The keyboard and pointing
device should be interchangeable where appropriate to the action being performed.

- Ensure that an application user interface does not depend on color to communicate with
the user. Color should add substance to the interface, not dominate it.

1.8 ASSUMPTIONS

In writing this Style Guide, the following assumptions were made:

The user will interface with information from external systems, COTS software, and GOTS
applications.

*  The application design requirements specified in this Style Guide will be supported by
standard DoD civilian computer environments, and tactical or strategic computer
environments. The DoD HCI will be implemented on a variety of computer architectures.
Computer systems will be equipped with diverse capabilities, such as monochrome versus
color monitors and varying amounts of random access memory.

e The Sryle Guide will not address all elements of the human-machine interface. The focus of
this document is on the HCI within DoD.

* A system will be composed of a set of applications and will meet the operational needs of
users through the integration of multiple applications from a variety of sources (e.g., COTS,
GOTS). |

1.9 STYLE GUIDE ORGANIZATION
Section 2.0 of the Style Guide describes the interface style and design issues that must be

addressed by software developers within DoD. This section also addresses the concept of
application portability between platforms and between GUI styles.
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Section 3.0 describes hardware considerations, with focus on input/output devices and their
alternatives. This section includes issues related to the Computer/Electronic Accommodation
Program (CAP). A subsection on special displays is also included.

Sections 4.0 through 10.0 contain HCI guidelines for the designer. General subjects covered
include screen design, windows, menu design, object orientation, common features, text, and
graphics. Each section is divided into specific subject areas and includes examples of the stated
design guidelines.

Sections 11.0 through 13.0 cover application design guidelines. The topics include decision
aids, query, and embedded training. The selected applications represent focus areas of DoD
applications and subjects that have generated questions and comments from system developers.

Section 14.0 covers emerging technologies, with initial information on guideline considerations
for new areas. This section addresses topics that may become additional sections in later
versions or may be added to existing sections.

Appendix A describes objective security interface requirements, using the DI4 Style Guide and
DDS-2600-6215-89 as baselines.

Appendix B, the glossary, defines frequently used terms pertaining to the HCI and GUI style
guidelines.

Appendix C, references, is supplemented by direct references at the end of each section,
providing a means to determine the original source of a specific guideline. Appendix C
demonstrates the overall review undertaken to provide a baseline for this document.

Addenda will describe specific interface requirements of various organizations served by this
Style Guide. This version of the Style Guide includes by reference “User Interface
Specifications For The Joint Maritime Command Information System (JMCIS), Version 1.3” as
Addendum 1. Additional addenda will be added as required.

1.10 BASELINE

The users of this Style Guide should seek out the following references for use in interface
development:

* Air Force Intelligence Data Handling System Style Guide (U.S. Air Force 1990) establishes
HCI guidelines for applications developed for Air Force Intelligence analysts and users.

e Blattner, M. M., and R. B. Dannenberg, Multimedia Interface Design, ACM Press, 1992.

* The Defense Intelligence Agency (DIA4) Standard User Interface Style Guide for
Compartmented Mode Workstations (DIA 1983, henceforth called the DI4 Style Guide) and
Compartmented Mode Workstation Labeling: Source Code and User Interface Guidelines,
Rev. ] (Final) (DIA 1991, henceforth called DDS-2600-6215-91). These documents address
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the security portion of the HCI and are intended for designers of applications for
compartmented mode workstations (CMW). Th