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FOREWORD

The Battlefield Information Systems Technical Area of.the Army Research
Institute (ARI) is concerned with helping users and operators cope with the
ever increasing complexity of the battlefield automated systems by which they
acquire, transmit, process, disseminate, and utiliz•e information. Increased
system complexity increases demands imposed on the human interacting with
the machine. ARI's efforts in this area focus on human performance problems
related to interactions with command and control centers, and on issues of
system design and development. Research is addressed to such areas as user-
oriented systems, software development, information management, staff opera-
tions and procedures, decision support, and systems integration and utiliza- o.,

* tion.

An area of special concern in user-oriented systems is the improvement
of the user-machine interface. Lacking consistent design principles, current
practice results in a fragmented and unsystematic approach to system design,
especially where the user/operator-system interaction is concerned. Despite
numerous design efforts and the development of extensive system user infor-
mation over several decades, this information remains widely scattered and
relatively undocumented except as it exists within and reflects a particular
system. The current effort is dedicated to the development of a comprehensive
set of human factors guidelines and evaluation criteria for the design of
user/operator transactions with battlefield automated systems. These guide-
lines and criteria are intended to assist proponents and managers of battle-
field automated systems at each phase of system development to select the
design features and operating procedures of the human-computer interface
which best match the requirements and capabilities of anticipated users/
operators.

Research in the area of user-oriented systems is conducted as an in-house
effort augmented through contracts with uniquely qualified organizations. The
present effort was conducted in collaboration with personnel from Synectics
Corporation under contracts MDA903-80-C-0094 and MDA903-82-C-0245. The effort
is responsive to requirements of Army Project 2Q263744A793, Human Performance
Effectiveness and Simulation, and to special requirements of the US Army
Combined Arms Combat Developments Activity (CACDA), Fort Leavenworth, Kansas. VO.

EDGAR M. JOHNSON
. Technical Director
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DESIGN GUIDELINES FOR USER TRANSACTIONS WITH BATTLEFIELD
AUTOMATED SYSTEMS: PROTOTYPE FOR A HANDBOOK

EXECUTIVE SUMMARY

Requirement:

To develop a methodology that provides a framework and format for a com-
prehensive set of human factors guidelines for the design of user transactions
with battlefield automated systems for use by human factors specialists and
system proponents, managers, and developers.

Procedure:

OL To meet the requirements stated above, a three phase research program was
initiated. Phase I was devoted to defining human factors requirements for
battlefield automated systems and establishing a framework within which
guidelines could be organized. In Phase II, the technical data base was
further developed through search of the military and civilian literature related
to user/operator transactions with automated data processing systems and a pro-
totype handbook of guidelines was developed. When guidelines were available
in the literature, they were reworded as necessary for consistency of expression
and/or modified to conform to the newly established framework. Other guide-
lines were written on the basis of project staff experience, modulated by the
results of the analytic activities during Phase I.

During Phase III, the provisional guidelines were applied to the
soldier/machine interfaces of two battlefield automated system developmental
programs, each at a different stage of development. These application efforts
provided the basi for refinement of the format and methodology for developing
such guidelines. Modifications were made to the guidelines and they were
republished.

Findings:

Guidelines in the literature were plentiful in the areas of data entry
and error handling. There was also substantial information on coding ai., ,
display formats. Thus, approximately half of the guidelines were written
by the project staff.

Utilization of Findings:

The methodology, conceptual framework and format of the guidelines
developed in the course of this project appear to provide a productive
approach to inproving the process of "technological transfer" of data from
human factors researchers to other members of system design teams of .- \
battlefield automated systems. The development of an officially sanctioned ."'
set of guidelines will require interaction and coordination between many
Army agencies. This handbook will provide a stimulus for such interaction.
in the meantimre, judicious application of these guidelines will improve
the effectiveness of the soldier/machine interface of future systems
and will promote the behavioral interoperability of these systems, i.e.,
increase the degree to which skills and knowledge can be transferred from
one system to another.
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INTRODUCTION

This document is the final product of a three-phase project to develop __

a framework and format for a handbook of human factors guidelines for use by

Army system developers and designers, system manufacturers, and particularly,

human factors specialists serving as members of design teams of battlefield

automated systems. -

The first phare of the project developed a baseline of characteristics,

problems and deficiencies in the soldier/machine interfaces of existing systems.
This baseline provided a foundation for the second phase which comprised a

literature survey and preparation of a preliminary version of a design ..

guidelines handbook.

The object of the third phase was to evaluate the utility and usability

of the initial version of the handbook. Two battlefield automated system

developmental programs, each at a different stage within the Army acquisition 41.

process, served as test cases of evaluating the preliminary handbook. The

first, the Vehicle Integrated Defense System - Data Management System (VDIS-DMS)

is under development at the US Army Tank and Automotive Command (TACOM). Its

purpose is to provide a data management/display system to coordinate the threat 2''4

warning Lensors, threat reaction devices and crew interaction sub-systems of

tanks and other armored vehicles. The second is the Vetronics Program (also

at TACOM) which has as its object the definition of the system architecture

required to support the total integration of armored vehicle electrical/electronic,

informational and display systems and technology within the context of the

AirLand Battle 2000 concept. The results of these two evaluations are reported

separately in ARI Research Note 84-28. These two application efforts provided

the basis for refinement of the format and methodology for developing such

guidelines. A summary of the project to develop design guidelines is reported m

in ARI Research Note 84-29, and the refinements have been incorporated into this

"latest version of the prototype for a handbook.

Comments and suggestions are invited with regard to the format and language

of the handbook and the readability, understandability and/or value of this *.A

approach to guideline development for system developers, system designers,

human factors specialists and other potential user groups. Address any

comments to the Commander, Army Research Institute, ATTN: PERI-SF, 5001
Ap,'h. ,u Ah_•: Eisenhower Avenue, Alexandria, VA 22333-5600. .

-" •. 1 J'..
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Background

The US Army is turning increasingly to the use of battlefield automated

systems to meet its anticipated mission requirements. More than 70 separate

automated systems for Corps area deployment are currently in a production,

development or concept definition phase.

It has long been recognized that the development of complex systems must

take into account the characteristics of the expected users. Over the past

40 years an expanse of knowledge has accumulated on the relationships among

operator characteristics, system design and system performance. This infor-

mation, although widely scattered, provides a basis for developing guidelines

for human-computer interaction. Although this knowledge has been incorporated

into various system design handbooks and utilized in hardware design and develop-

ment, most efforts have focused on "human engineering" data, reflecting the

impact of physical characteristics of a piece of equipment on operator

performance. However, a major source of difficulty in designing effective

battlefield automated systems devolves from less tangible aspects of user-

system relationships. Thus, critical quest iot concerning user related character-

istics (such as query language, display format, data base structure, etc),

as well as issues of skill requirements and training, have remained unanswered.

In addition, it has been tacitly assumed that the advent of battlefield

"_U. automation would relieve the user/operators of some of their difficult tasks

and would thus reduce the number of personnel, if not the skill levels, required.

Unfortunately, as has often been the case in non-military applications, the

opposite result has been observed; effective exploitation of the complex

technology of automation requires even greater skill levels. This problem

has been compounded in the Army by the progressive mismatch between the level
.j and number of high skill positions required in automated systemas and the human

resources available.

The skill/demand mismatch is due in part to the fact that the equipment/

procedural configuration of existing and projected systems have been devised

without coordination among proponents of different systems. As a result,

very little of the skill and knou-how accrued from experience with one system

can be transferred to other systems. Many of the procedures employed

in the operatiot of various systems are basically similar. Yet from the

ft. user's perspective, each system is a new situation with very little carryover

2
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or transfer from previous exposure to other systems. While it may be too

early to establish absolute "standards" for many system parameters, a measure

of consistency would go a lorL- way toward increasing effectiveness, reducing

personnel costs and making battlefield automated systems more approachable to

users and operators.

In the long run, effective utilization of battlefield automated systems

will depend largely upon the availability of standardized procedures and tech-

niques for user-system transactions. Hove-_., the very nature of the material

acquisition process of military systems makes such standardization difficult.

The constraints imposed by tight schedules and limited funds require the":4
project manager to concentrate on a system that succeeds in achieving certain

physical specifications;. Concerns about interoperability with other systems,

total life cycle costs or other meta-system factors are secondary. This is

particularly true with respect to those aspects of system design and operation -'

that fall within the behavioral domain.

Features that impact the users of automated information processing systems

such as the data base structure, data entry method, display format, command/

query language, terminology, error feedback and recovery procedures, helps/

prompts, etc., are determined by the particular configuration of hardware

(and accompanying software, if any) that meets certain costs and engineering

criteria. The extent to which the users' cognitive,Imnemonic, perceptual

and other behavioral capacities are unnecessarily burdened or stressed by.'
deficiencies in any of these features is considered peripherally, if not

all.

Part of the reason is the paucity of information that a concerned system
designer can use to (1) identify those features of a system that influence •'

user performance, and (2) obtain guidance as to how to incorporate (or avoid).••.2%

those features that will increase (or decrease) operator/user performance.

Notable exceptions are the sets of guidelines produced by Engel and Granda

(1975) and Sith and Aucella (1983). -
',,., ~ob jectivees•

"-one of the major aims of the present project was to devise a format

for recasting much of the previously generated human factors data into

a form that makes it more digestible to other members of the system

deinteam.

% %- %
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A second major objective is to propound and promote the concept of

Behavioral Interoperability. Interoperability is purav ed as i design goal

with respect to comaunications, electrical characteristics, plugs/connectors and

other physical attributes of information processing systems. It would appear

productive to extend the concept to the behavioral domain.

To achieve behavioral interoperability it would be necessary to (1)

identify and describe in operational terms those aspects of human/computer
interfaces and interactions that are functionally similar; (2) create universal

"task modules" for executing comon transactions (see Table A for examples)

as well as a body of recomended (standardized) interface design features and

operating procedures derived through the application of human factors concepts

and principles, or where necessary, empirical research; and (3) provide

guidelines to other system design specialists that are explicit (rather

than exhortatory) and are indexed and expressed in a form compatible with

their needs.

Table A: Examples of Human-Computer Transaction Types

1. Specify a file to work with

2. Display a file

3. Store a file

4. Delete a file

5. Copy a file

6. Create a new file

7. Sort a file

8, Add information to a file

* Y. Define the format of output

Designing for behavioral interopersbility between information processing

"* systeas would have two Important benefits. First, it would minimize the amount

of task-specific or equipment-specific training that a user would need to

interact with the system upon first encounter. Second. it would minimize the

skill level required to exercise the complex data processing capabilities of

0 the system by reducing the number and complexity of operator actions.

4
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Procedure

As an initial step, data regarding 12 tactical information processing systems

were obtained via documentational analysis or interviews with authoritative

members of system design teams. Included in the survey were information pro-

cessing systems designed for intelligence applications (Army, Marine, Air Force),

command and control, artillery fire control and logistics.

Battlefield automated systems have a large number of features that impact

on human performance. In order to concentrate limited resources and minimize

intrusion into the busy schedules of personnel from whom system data were

solicited, the survey was deliberately limited in scope. Eight "design features"

that significantly impact the soldier/machine interface and are common to all

battlefield automated systems were selected somewhat arbitrarily. They

represent a pragmatic collection of design feature categories requiring

priority attention rather than the elements of a comprehensive taxonomy of

soldier/machine interface issues.

For the sake of consistent exposition, the guidelines data associated with

all of the design feature categories were assembled within a single, structured ,W.

format. This format was designed to aid system developers and system engineers

in selecting appropriate design features for particular systems and, at the

same time, to increase the degree of behavioral interoperabilit', between

various systems. Accordingly, each set of guidelines was formulated in terms,

of the elements shown in Table 2.

In developing the specific guidelines presented under the "Recommendations"

and "Advisory Comments" topics in each subsection, heavy use was made of

material presented by Engel and Granda (1975), Ramsey, Atwood, and Kirshbaum

(1978), Ramsey and Atwood (1979), Smith (1979, 1980), and Williges and Williges

(1981). The majority of these guidelines were reworded or entirely rewritten ,-

to achieve consistency of style in the handbook, to provide greater emphasis,

to sharpen their focus on specific transaction types, to remove psychological

jargon, or to increase their clarity of expression. They were then distributed

, according to the organizing framework in Table 1 and, in the case of "Advisory ......

Comments," according to the techniques described under "X.X.4 Methods."

Many guideline areas in Table 1 are not addressed in the civilain or mil-

itary literature, or are addressed only generally or sparsely. For these

areas, guidelines were developed on the basis of the knowledge and experience

A.,
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of the project staff. Guidelines for individual sections of the prototype

handbook were prepared by different personnel and then reviewed by other
"personnel. Differences of opinion were resolved through discussion.

"Guidelines in this category comprise perhaps half the total vn'ume of

the prototype handbook. Such guidelines, of course, are as yet neither sup-

ported nor challenged by the results of research, and inevitably they reflect

the collective prejudices of the project staff. Nonetheless, they reflect

application in human-computer interface development efforts on which project

personnel have worked. More importantly, they also reflect solutions devised

for probleais and deficiencies observed during the analytical activities of the

first phase. They are therefore believed to represent reasonable guidance for

the design of user-computer transactions with battlefield automated systems.

Those readers who wish to consult the literature surveynd in preparation

for developing these guidelines will find a supplemental Bibliography at the

end of this document. They would be well advised, however, to begin with the

excellent review by Ramsey and Atwood (1978), and the monumental annotated

bibliography compiled by Ramsey, Atwood, and Kirshbaum (1978).

A,,
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Table 1. Organizing Framework for Guidelines and Criteria for this Document. ..

1. Control Methods

1.1 Alphanumeric Control Methods
1.2 Graphics Control Methods
1.3 HELPs

?'d ..

2. Display Techniques

2.1 Alphanumeric Displays
2.2 Graphics Displays
2.3 Selective Highlighting

3. Data Entry and Handling

3.1 Information on Legal Entries
3.2 Unburdening of Input
3.3 interrupts and Work Recovery

4. Message Composition Aids

4.1 Alphanumeric Messages
4.2 Graphics Displays

5. Data Retrieval Assistance

5.1 Query Method
5,*2 Query Structure

6. symbology and Terminology •.

6.1 Symbols and Symbol Sets
6.2 Standard Terms
6.3 Abbreviations and Codes
6.4 Full Language
6.5 Glossaries

7. Error Handling

E. rro~r F~eedback
7.2 Error Correcioi/Recovery '. •

8. User/Operator Configurations

7 •.



Table 2. Organization of the Topics in Each Subsection of the Guide-
lines and Criteria.

X.X.1 DEFINITION. Defines the category of guide-
lines and criteria covered in the subsection.

X.X.2 APPLICATIONS. Describes the situations to
which guidelines and criteria in the sub-
section apply. Examples are provided to
illustrate the applications.

X.X.3 BENEFITS. Describes the ways in which utili- I
zation of the guidelines will enhance system

performance. Descriptions of benefits, inter-
preted in terms of the specific system's
characteristics, can be translated into evalua-
tion criteria.

X.X.4 METHODS. Describes specific methods for
implementing the guidelines in the subsection.
Examples are provided liberally to clarify
each method.

X.X.5 RECOMMENDATIONS. Contains specific guidelines
which apply across all methods in tVhe sub-
section. The first recommendation in each
subsection is a matrix of applications versus
methods, suggesting specific methods to use
for each application.

"X.X.6 ADVISORY COMMENTS. Contains specific guide-
lines for each method in the subsection.

00°
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Using This Handbook

The reader consulting this prototype handbook about a particular issue in

the design of the soldier-system interface will probably gain the greatest

utility by following these steps:

1. Check the Table of Contents to locate the major section that
appears most likely to contain the desired information.

2. Read the first page of the section; it provides an overview
of the section and briefly describes each subsection.

3. Turn to the subsection that appears to be most appropriate
to the issue of concern. (Table 1 lists the sections and sub-
sections.)

4. Read the DEFINITION of that subsection to ensure that it does
indeed contain the desired information (Table 2 lists the
six topics in each subsection.)

5. Examine the APPLICATIONS and locate the one of greatest
interest.

6. Take a moment to read the BENMEFITS topic. It explains why
guidelines in this subsection are useful in interface design.
This topic also provides the basis for developing evaluation
criteria, given information about specific system character-
istics.

7. Read about the METHODS that are used to implement the various
applications in the subsection.

8. RECOMMENDATIONS provide guidelines that apply to all the methods
described in the subsection. The first recommandation is a
matrix suggesting the preferred method to use for tach appli-
cation. Check the matrix for the best method for your
particular application, then read t1w remaining recomwitdations

'.0 for general guidance.

9. Finally, consult the ADVISORY COMENTS regarding the selected
method. These are rocemendations focused on each specific

V.. method, and they should not be ignored in designing the soldier-
system interface.

'"*V
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SECTION 1. CONTROL METHODS

Guidelines in this category deal with methods for allowing users/opera-

tors to control the processes of the hardware and software components of the

system. The guidelines discuss what methods, or combinations of methods,

are most appropriate for given combinations of user types, hardware and

software characteristics, and environmental factors. Three aspects of con-

trol methods are considered:

1. Alphanumeric Control Methods, characterized by a requirement
for the user/operator to learn and apply a language which the
system "understands."

2. Graphics Control Methods, techniques employing imagery, sym-
bology, and pictorial representation by which users/operators
may define desired system operations.

3. HELPs, methods for presenting information and instruction to
the user/operator which "cue" system operation.

-~ -- *5
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.11 Alphanumeric Control Methods

1.1.1 DEFINITION

Alphanumeric control methods are dialog types made up of alphabetic,

numeric, and usually also the standard grammatical symbol sets, by which -.9

users/operators communicate their instructions to the computer through the

computer terminal.

7,r,.
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1.1.2

1.1.2 APPLICATIONS FOR ALPHANUMERIC CONTROL METHODS

fi Alphanumeric control methods are used to control the operation of ADP

systems.

1.1--NI
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1.1.3

1.1.3 BENEFITS OF ALPHANUMERIC CONTROL METHODS

Selection of a good dialog type will make it easier for the user/opera-

tor to indicate to the computer system what operations are to be performed. Y

Use of alphanumeric commands as a form of system control will enhance over-

all system performance by:

a. Reducing error rates, by minimizing: A
1. Probability of error in specification of command strings.

2. Errors associated with recall of commands.

3. Errors associated with carrying the command structure in
short-term memory after viewing HELP files.

4. Entry of non-disambiguable command strings.

5. Inherent error rate of command interpretation.

6. Errors due to fatigue on the part of users/operators.

b. Increasing throughput rates, by reducing time required to:

1. Enter commands.

2. Look up command meanings, content, and/or formats in
system reference documentation.

3. Access command HELP files.

4. Reenter invalid commands.

5. Reorient hands and eyes when using behaviorally A

conflicting command modes.

c. Reducing user/operator frustrations, by minimizing:

1. The necessity to refer to system documentation.

2. The amount of time spent entering default or sequence
continuation commands or characters.

1.1-3_
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1.1.4

1.1.4 METHODS FOR ENTERING ALPHANUMERIC CONTROLS

a. Question and answer dialog, in which the computer system asks
the user/operator specific questions. in the simplest form of
this type of dialog, the user/operator may respond only with
"Y(ES)" or "N(O)." In more complex forms, the user/operator
may be required to respond with a number or a code for a com-
mand.

DO YOU WISH TO RETRIEVE INFORMATION? .>

DO YOU WISH TO CREATE A NEW FILE? .

DO YOU WISH TO STORE INFORMATION? -- >

b. Form filling, in which the user/operator fills out a form or
questionnaire presented at the terminal. The entries in the
"blanks" may be words, codes, numbers, or merely symbols (e.g.,"checkmarks") to indicate that the user/operator wishes to per-

form the operation displayed on the screen.

USER CODE NUMBER: - ID NUUMER:

CHARGE CODE: _ DATA FILE DESIRED:

ACTIVITY: STORAGE:- RETRIEVAL:_ EDITING:-

OPTIONS:

HARD COPY DESIRED? (YIN):_

1.1-4
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1.1.4

c. Fixed function keys, in which the user/operator presses a special
key on a terminal keyboard to indicate to the computer that a
particular operation should be performed. The keys are labeled
with the operations which the system is to perform.

* 1.®A_

d. Variable function keys, in which the user/operator presses a
"special key to indicate to the computer system that a partic-
ular operation should be performed. A variable function key
may perform different functions, depending on what kind of
activity the user/operator is performing. Usually the specific
effect of pressing a given variable function key is indicated

-' by a brief menu presented on the terminal or on transparent
"key label overlays or underlays.

IKEY 1: STORE KEY 2: RETRIEVE KEY 3: EDIT
SKEY 4: XMIT KEY 5: VIEW QUEUE STORE ,

RETRIEVE UPDATE LOG
JOURNAL

EDIT

XMIT CREATE I.j • FILE

A ~i
I IVT~l ,II ,,]. •:
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1.1.4

e. Menu selection, in which the user/operator selc.ts a d&*sired
command from a list of commands pres-.nted on the display. The
user/operator then enters the code, word, or number associated
with that command.

THE AVAILABLE OPTIONS ARE

I. (RE)TRIEVE DATA
2. )ST)ORE DATA
3. (ED)IT DATA
4 (AD)D A FILE
5. (DE )LETE A FILE

ENTER DESIRED OPTION --

f. Light pen dialog, which is usually a special form of menu
dialog in which the user/operator touches a light pen to the
option that identifies the command which the user/operator
desires.

THE AVAILABLE OPTIONS ARE

C3 RETRIEVE DATA

03 STORE DATA

M) EDIT DATA

(3 ADO A FILE

C3DELETEW4E

41
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1.1.4

g. Cursor control dialog, which is usually a special form of
menu dialog, in which the user/operator positions the screen
cursor next to the desired command. The cursor may be moved
with any graphic positioning device. In the example below,
the user/operator is using a joystick.

.•,•.'• THE MA ILABI LE OPTIONS ARE

• • I-3 RETRIEVE DATA[

i•:•~ STORE DATA I,
.,.,•• f'lEDIT DATA

03 ADO A FILE

4ELETE A FILE

-i- -

h. User-initiated command language dialog, in which the user!
operator enters commands in response to a prompt symbol
appearing on the terminal. The prompt is typically brief,
so the user/operator must remember the command codes and
options and accurately type them at the terminal.

COIIANO? FILE:WRNG.DAT; /LI/FIT3

,':

1.1-7
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1.1.4

i. Natural language dialog, which typically is user-initiated
command language, in which the designer attempts to make
the command language as much like standard English as pos-
sible.

F III

CWIAND? PRINT THE FILE CALLED WRNG.DAT USING
FORIAT NUMBER THREE

j. Voice input, which is typically a form of user-initiated

command language, where the user/operator speaks commands
instead of typing them.

9".t 01"t- .. a. Dol. *..-AM
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1.1.5 RECOMMENDATIONS FOR ALPHANUMERIC CONTROL METHODS

Selection of the dialog type depends on the nature of the system being

developed and the characteristics of the expected users/operators of the sys-

tem. Some of the most important factors in making this decision are:

a. Sophistication of the users/operators.

1. HIGH level of sophistication means that users/operators
are very familiar with the system, its capabilities, and
the sequences of operations which the system will perform.
Users/operators with a HIGH level of sophistication will
have (a) received a substantial amount of training in sys-
tem operation or (b) had considerable experience in operat-

ing the system by the time they are called on to use it in
operational situations, or (c) both of the above.

2. MEDIUM level of sophistication means that users/operators
are quite familiar with the most important capabilities
and commands of the system, but are not intimately
familiar with little-used system features. Users/operators
with a MEDIUM level of sophistication may have received

.4 considerable training, but will not have used the system
enough to maintain their knowledge about all of the sys-
tem's capabilities.

3. LOW level of sophistication means that users/operators are
familiar only with the "big picture" of system operation.
They may be unfamiliar with the range of capabilities of
the system.

4. VARIABLE level of sophistication means that different users/
operators have different levels of sophistication in using
the system. Some may be very familiar with its features

and capabilities, while others will be aware of only the
most elementary or important features.

b. Number of Commands

1. VERY HIGH--more than 300 separate commands and command
options.

2. HIGH--151 to 300 separate commands and command options.

3. MEDIUM--51 to 150 separate commands and command options.

4. LW;--50 or fewer separate commands and command options.

c. Number of times an average command will be used by a typical
user/opcrator in a given period of time.

1. HIGH--average command used 5 times per day or more.

1.1-9
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1.1.5 I

2. MEDIUM--average command used twice per week or more but

less than 5 times per day.

3. LOW--average command used less than twice per week.

d. Computer-to-terminal data transmission rate.

1. HIGH--4800 baud (480 characters per second) or greater.

% 2. MEDIUM--1200 baud (120 characters per second) or greater,
but less than 4800 baud (480 characters per second). I

3. LOW--less than 1200 baud (120 characters per second).

Table 1.1-1, Dialc 'y;pe by System and System User Characteristics, pre-

sents a general list of -, commendations for selecting dialog types. Before

making a final decision on dialog type, be sure to consult the advisory com-

ments for ind-'vidual dialog types presented in the next section (Section

1.1.6, Advisory Comments for Alphanumeric Contract Methods).

i> To use the table, first decide what system and system user characteris-

tics apply to the situation you are considering. Eliminate any dialog types

where a "4" appears as an entry. Select the best dialog type by comparing

the remaining types in view of the type of system you are conceptualizing or

designing.

Table 1.1-1. Dialog Type by System and System User Characteristics

KEY:
, - RCOMEDEC0ARACTERtSTIC OF SYSTEH OR~ SYSTEM USlER

2 - ACCEPTABLE *11ut
3- WORABLE alT SUBOPTIMAL--------------------- el U%4-1 V~ -1-MWM-0

QUESTIO N AKDAMER DIALOG 4 _ Z 1 4 4 1 L .2 Z ,

FORM__________________ 3 ?2 A 4 2 2 2__ Z_ 4F.•+ IXED•L FUNCTION KEYS I I 1 1 4 4 4 1 1" a I I I" I" .+
""" AB•Es• FUNCTION KEYS " 2 2 2 3 3 Z I I Z " I s I

-____E"CTIO•_Z * pt 1* 2 2 1 ! 2 I*_ Is 2 4 4
_ _ _ _ _ _ "" I h-LIGH4TPVEN IALOG 4 3123 3 ) 2 1 4 3 1 1 4

SCtSOA CONTR~OL DJ.O 4 1 2 1 1 2 1 3 1{ 1 Z 4

USER-INITIAr(O COI" L5ANiAGE 2 1 1 1 1 2 2 1 2 "'1 1 I
K47W kAWWA DALO 4 [.3 21}2? :' 12-

4.VOICE TWGUT 2 ZZ 2 ) 2

4W.00010", t s fit €l o for st.44rg itatoa ot"S"t.
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1.1.6

1.1.6 ADVISORY COMM4ENTS FOR ALPHANUMERIC CONTROL METHODS

a, Question and answer dialog

1. Use question arid answar dialogs only when the users/operators
are likely to be very unsophisticated in using system capa-

2. Use question and answer dialog when the users/operators ar,.

required to provide only "YES" or "NO" answers to questions
generated by the computer systems.

3. Use question and answer dialogs when the user/operator is
required to enter information which cannot be placed on a
list or easily encoded (e.g., time other than current timej
number of troops).

4. When using question and answer dialogs, provide examples Nki
of required command format and content whenever possible.

"b. Form filling

1. Use form filling when the user/operator is typing in commands
which have been written or typed previously on a hard copy
form.

2. When using form filling, provide a convenient means to con-
trol cursor movement from field-to-field as well as from line-
to-line and character position-to-character position.

3. When the user/operator is using fonr filling to enter corn-
mands written or typed on hard copy, make the image of the
form displayed on the CRT screen look as much like the hard
copy form as possible.

4. Avoid using form filling when the system must handle multi-
"ple form types and the computer-to-terminal data transmission
rate is low. In this situation, it will take too long to
display the different forms when the user/operator must
shift from ftxm-to-form.

c. Fixed function keys

I. Use accurately labeled fixed function keys when users/opera-
tors are likely to be very unsophisticated in the use of
computer systems and the co•and set is small.

2. Group fixed function keys by purpose, type of data involved, -M

etc.

3. If fixed function keys are enabled only at certain points ,- _
during system operations, and are disabled at other times,
provide a light behind each key which is ON when the key
&s enabled.

% %
111%
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d. Variable function keys
1. When a constant set of cummands is available at all points

"N in system operation, place these commands on the same variable
function keys throughout system operation. Note: from the
standpoint of the user, these become fixed function keys.

2. As much as poss-ible, place command labels on, in, or beside
variable function keys rather than listing options in menu
form on the display and numerically or alphanumerically
encoding the function keys.

3. Where long-term usage of a particular variable function key
configuration is likely, provide key caps or other labeling
overlays/underlays to differentiate variable function keys.

4. Where different users/operators use the same terminal and
system for different purposes, provide each user/operator
with a set of overlays/underlays to designate the commands
associated with particular variable function keys for each
particular application.

"e. Menu selection

1. Use menu dialogs when the command set is so large that users/ '0
operators are not likely to be able to commit all commands
to memory.

2. Where there are logical relationships among conmarnds, pre-
¶ ';sent groups of menus in a sequence which is in accordance

with those logical relationships. For example, where com-
mands are hierarchical, arratnge the menus in a sequence from
general to specific command formulation.

3. Use menu dialogs where at least soma of the users/operators
may not be familiar with all of the functions of the system.

4. Where there is a wide diffe 'r'nce in the sophistication of the
set cf exoected users/bperatora, present menus of different
Ivvels of detAil'.

S. Wher~e some of the userst/oparatori; aro, or will become, vory4
sophisticated in system olration, provide a mthod h or by-
passinq meou -i•plais by stacking commands, i.e.., eotering
a whole set of comand, in anticipation of upc•minq dib-
plays. This racommend~tiern is pazticularly important where
the do&ta tronsision rate available will rtquira that the
timo to tdisplay thle menu Vill exceed tu:ý seconds. (S"e
Fi-ure1.1-1.)

E. Lightpen dialog

I. v-se a light pan dialog Ain systems wheze the usere/omerators
are likal, to be untamiliar with 'he comcarnds ard fun.:ton
of the system. .

1. 1 _12
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1.1.6 v

2. When using a light pen dialog, make certain that the "targets"
for the light pen are at least 1/4" square.

3. If the user/operator is to use the light pen for more than
1/4 hour continuously, place the display screen in a hori-
zontal or nearly horizontal position so that the user/opera-
tor does not tire.

4. If the user/operator must make light pen transactions more
frequently than one every five minutes, place the display
screen in a horizontal or nearly horizontal position so
that the user/operator does not tire.

5. Avoid using light pen dialogs where the users/operators of
the system will be highly sophisticated in system functions
and operationý.

g. Cursor control dialog

1. Use a cursor control dialog when conceptualizing or design-
ing systems which have interactive graphics as their primary
purpose, but which must use alphanumeric menu presentation
in some processing steps.

* 2. Avoid using a cursor control dialog when the users/operators
of the system will have no need to control the position of
the cursor on the CRT screen other than to select items from
an alphanumeric command menu or list.

N. "3. Use the same method for the cursor control dialog as is used
for graphics interaction.

4. When using a cursor control dialog, make the "target" for the
cursor at least 10 times the size of the positioning accuracy
required for interactive graphics or 1/4" square, whichever
is smaller.

5. Provide feedback to the user/operator on which "target" has
been selected by the cursor control dialogs. Making the
selected target brighter is the preferred method. (See
Section 2.3, Selective Highlighting.)

h. User-initiated command language

1 1. Use user-initiated command language when sophisticated users

are working with a system having a large number of capabili-

2. Before committing to command language dialog, be sure to
check the implications of command language code structure
and syntax presented in the discussion of alphanumeric for-
mats for message composition aids presented in Section 4.1.

1.-1
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Natural language dialog

1. Use natural language dialog where unsophisticated users/
cperators must use a system with a moderate number of com-
mands.

2. Use natural language dialogs when the set of commands can
be made to reflect usage of common English language terms.

3. Where some sophisticated users will use a system with nat-
ural language dialog, provide for command codes and abbre-
viations as an option to natural language interaction.

j. Voice Input A

1. Use voice inputs where the user's/operator's hands and eyes
are already being used extensively in other system operations.
For example, voice inputs might be useful in an interactive
graphics system.

2. Limit the use of voice input to situations where the ambient
noise level is less than 90 dBA.

:,4
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1.2.1

1.2 Graphics Control Methods

1.2.1 DEFINITION

Graphics control methods are techniques used to specify, alter, define,

or otherwise stipulate the appearance of graphics displays. These displays

may be either hard copy (as on a plotter or printer/plotter) or generated on

"a graphics terminal.

I'
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1.2.2

1.2.2 APPLICATIONS FOR GRAPHICS CONTROL METHODS

a. Selecting or specifying graphics commands. In this application,
the user or operator indicates to the computer system what graphics
functions he/she wishes to perform. Graphics functions include:
adding symbols to the display, moving symbols on the display,
deleting symbols from the display, etc.

EXAMPLE: In an artillery fire control system, the CRT display
shows the position of targets by "overlaying" them on a map of
the battlefield area. The user/operator has received informa-
tion that one of the targets has been destroyed, so he/she wishes
to delete the symbol which depicts that target. To do this, the
,hiser/operator presses a fixed function key marked "SYMBOL DELETE,"
touches a light pen to the symbol to be deleted, and presses the
"execute" button on the light pen.

i l y
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1.2.2

b. Sketching or drawing lines on the display. The user or operator
uses a graphics control device to sketch lines on the display.
In many ways, this is similar to using a piece of chalk to draw 4

on a blackboard.

EXAMPLE: in a command and control system, the operator of a
battalion-level component of the system can send graphics displays

to division and higher echelons. The division commander requests
information on the routes which enemy forces are expected to take
to engage the battalion. The battalion commander has the system
operator call up a display of the battlefield area. He/she then
uses a light pen to sketch the most probable routes of the enemy's
advance. The operator sends the altered display to the division-
level component of the system.

V + , . .. :,
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1.2.2

c. Following detailed lines from hard copy. Some ;:,formation which
a user or operator may wish to place on a graphics display is
available only in the form of maps or charts. To place this type
of information (roads, contour lines, railroaý::, etc.) onto the
graphics display, the user/operator must essentially "trace" the
lines from the hard copy. In some applications very accurate
"tracing" may be required.

EXAMPLE: While working on an intelligence system, the user/
operator receives a chart showing the loction of a new rail-
road spur. This information is to be added to the map data
base of the intelligence system. The user/operator tapes the
chart to a digitizing tablet, registers the chart to the cor-
responding map in the intelligence map data base, and follows
the route of the new railroad spur with digitizing cursor on
the digitizing tablet. The railroad route is transferred to
the CRT map image.

) . . I" .
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d. Placing and moving symbols on the display. In many types of
graphics displays, the user or operator is required to alter
the display by placing new symbols on it, moving existing
symbols, or deleting existing symbols.

EXAMPLE: In a command and control system, the user/operator
receives messages from field commanders.describing in general
the position of the Army units which he commands. Exact coor-
dinates are not given. The user/operator interprets these
messages, retrieves a digital version of a chart which cor-
responds to the position of the units, and moves the units to
a new chart position using a trackball.

'4'
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1.2.2

e. Selecting display parameters. In some graphics applications,
the user/operator will decide that only a certain class of
symbols be presented on a display. The user/operator must
therefore have the capability to indicate what information
he/she wishes to be displayed.

EXAMPLE: In a logistics/supply system, the user wishes to
review the history of stocks of equipment types. The user
enters the equipment type code, and the system displays the
percentage of authorized stock levels over the last 12 months.

EQUIPMENT

A. BEARING, ROLLER. 1/2 INCH (ANZ/Q--1 9127)

B. BEARING, ROLLER, 3/8 INCH (A.IZ/DZ-2189323)

C. BEARING, ROLLER, 1/4 INCH (N4Z/DX-3179432)

0. BEARING. SLEEVE, 1/2 INCH (ANX,D8-107.9921)

ENTER DESIRED EQUIPMENT TYPE 8-

280

200

150

5,ff II li
* ,•• . I IV. I
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f. Orienting symbols. In some graphics systems, the orientation (or

direction of pointing) of symbols may be important, regardless of
the position of the symbol on the display. The user or operator
must have the capability for specifying this orientation.

EXAMPLE: An artillery unit has shifted its firing orientation
from 850 to 470. The user of an artillery fire planning system
wishes to change the indicated orientation of that unit so
that displays including the artillery unit show the current
orientation. The user changes the value for orientation of the
artillery unit by entering a command which changes the orienta-
tion value from 850 to 471.

f.)

-- > CHNG ORNT FOR *AD, SRG, TO 47
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1.2.3

1.2.3 BENEFITS FOR GRAPHICS CONTROL METHODS

Graphics control methods should enable users/operators to quickly and

easily specify and/ov modify the contents of the displays which they are _

using. Appropriate selection of graphics control methods can have the follow- f,
ing benefits:

a. Reduced time to alter the displays to conform to the require-
ments of a particular battlefield situation.

b. Reduced errors in selecting symbols or specifying the kinds of
symbols which are to be included in the display.

c. Reduced operator fatigue• which could result from using graphics •
control methods which are ill-suited to the physical and/or behav-

ioral characteristics of the users/operators.
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1.2.4

S1.2.4 METHODS FOR GRAPHICS CONTROL METHODS

Sa. Alphanumeric interaction dialoq. The appearance, placement,
and movement of graphics symbols on a display can be controlled

£• :'by the types of alphanumeric dialog discussed in Section 1.1,
Alphanumeric Control Methods.

WHAT SYMBOL DO YOU WISH (0 DISPLAY? -- HVY AAA

THE DEFAULT SYMBOL IS:

•) *.7"

ENTER GRID COORDINATES FOR SYSOL:
VERTICAL -- 137
HORIZONTAL -- 209

4A4

AL
'4' ,4'

*DO YOU VISH4 TO AOIATC THE SVMO0. -- 9O

•r

1.2-9
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A 1.2.4

b. Ligh pen/light gjun. The user/operator points the light gun
.1 ~to the desired comnmand or symbol, and "drags" sym~bols around

on the display to create the desired graphic image.

, P-!A* LEN1

A

&LItTE

ROTATE ILEFT

ROTATE RIUM.I1*

SA

.444
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1.2.4

c. Mouse. The user/operator pushes a small wheeled d~evice, a "mouse,"
around on a flat surface. The direction of motion of the device
is transmitted to the display, where a screen cursor indicates
the relative position of the "mo-se.'

, Ik

d. Track-ball. Thle user/op<ea-tor rotates tne top surface of a ball
which is partially buried in the surtace of the keyboard panel
(or in a separate trackball case). The direction of notion of
the screen cursor is determined by. the direction in which tile
top of the ball is moved. The speed± of motion of tile screen
"ur!:or is detarmived by ttk. rate .ýf ratation of the ball.

_0"1
K ýU N 1;.
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1.2.4

e. Joystick. The user/operator moves a vertical lever or "stick"

which is implanted in the top surface of the keyboard panel
., ~(or in a separate joystick case). Most joysticks are mechani-

cally configured. They resemble a rod stuck into a ball which

has been bored in the top of the keyboard cover, and they move

smoothly throughout the cone of rotation.

'0 Joystick

Keyboard Cover•:i! q.. • -or Plate •

1. Direct positioning joystick. With this type of joystick,
the cursor moves in the direction of the movement of the
joystick. The speed of cursor movement is determined by
the speed with which the joystick is moved. The distance
to which the cursor moves is dependent upon the extent
of displacement of the cursor, i.e., the angle of the
cursor relative to the plate in which it rests.

JOYSTICK AT TOP SCREEN CURSOR CENTERED
"DEAD CENTER S

ON THE DISPLAY SCREEN

JOYSTICK DISPLACED ALL

THE WAY AWAY FROM SCREEN CURSOR AT CENTER OF

THE USER/OPERATOR TOP OF DISPLAY SCREEN

JOYSTICK DISPLACED HALFWAY SCREEN CURSOR POSITIONED
DISAR THE LIMIN T OF IT S ""HALF1WAY TO EDGE OF DISPLAY

DISPLACEMFNT IN THE '4:30 SRE NTE':0OCOK/S.REE. IN THE .4:30 O'CLOCK",%
O'CLOCK" DIRECTION (135°) 0 DIRECTION (I35o

1.2-12
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• 2. Relative positioning joystick. In this configuration, the

__ cursor also moves in the direction of the movement of the
joystick. But, the speed of cursor movement is dependent
upon the extent of displacement of the joystick (i.e., its
angle relative to the plate) rather than joystick movement i
and the cursor continues to move across the screen in the •
given direction as long as the joystick is displaced. •4•

Thus, in this instance, the distance the cursor moves is
dependent •pon the combination of time and extent of joy-
stick displacement.

JOYSTICK IN TOP DEAD CENTER OF SCREEN, •'

I CENTER POSITION NOT HOVING
n

SI, OW CURSOR MOVEMENT i%•;

AFTER 1 SECOND

5.' TOWARD 6 O'CLOCK POSITION FROM SCREEN CENTER, I/8 OF

S(180") THE WAY TOFLARD THE EDGE

• ! ,H

AFTER 2 SECONDS

SCREEN CURSOR AT 6 O'CLOCKFROM SCREEN CENTER, 2/8 OFTHE WAY TOWARD THE EDGE •, !6

SSCREEN CURSOR AT 6 O'CLOCK • "4 '
• ',. • FROH SCREEN CENTER. 3/8 OF

:•! THE WAY TON/,ARO THE EDgE

,it:

,,:.? -.:.
1.2-•3 '..t,

-• ,. -.-•
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FAST CURSOR MOVEMENT AFTER I SECOND

SCREEN CURSOR AT 6 O'CLOCK

FROM SCREEN CENTER, 1/4 OF
JOYSTICK DISPLACED FULLY TNE WAY TOWARD THE EDGE

TOWARD 6 O'CLOCK DESTINA-
TION (180*)

AFTER 2 SECONDS

SCREEN CURSOR AT 6 O'CLOCK
FROM SCREEN CENTER, 2/4 OF
THE WAY TOWARD THE EDGE

AFTER S SECONDS

SCREEN CURSOR AT 6 O'CLOCK
PRON SCREEN CENTER, 3/4 OF

THE WAY TOWARD THE EDGE

.7' 1

%*9

1.2--4



1.2.4

3. Stepping or detent joystick. Displacement of the joystick
from its top dead center position results in a constant
rate of motion of the screen cursor until a particular
angular rate of displacement is reached. In the second
zone, the screen cursor moves faster than in the first;
in the third zone faster yet, etc. Usually, moving from
one zone to a faster one requires an increase in force on
the joystick lever. This assures that the user/operator
will know that the rate of cursor movement is changing.
There are ordinarily three "zones" in this type of joy-
stick implementation.

;ZONE 3: 1.0 IN/SECK ZONE 2: 0.5 IN/SEC

ZONE 1: 0.1 IN•/SEC

.I.'

I

Wvtt

".2-Io

•, •. *-:u'• •i~ i•%• •,"......................................................................................................................................."....,. ": •
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1.2.4

4. Piezoelectric or strain gauge joystick. In this codfigura-
tion the joystick lever is not movable. The direction of
movement of the screen cursor is determined by the direction
of the pressure on the lever. The speed of movement is
determined by the amount of pressure applied.

3 oz. FORCE DIRECTED LjSCREEN CURSOR M4OVESJ
.. t AT 1:30 O'CLOCK (45*) AT 45- TOWARD EDGE

0ýOF SCREEN AT .5 IN./ •
SEC.

SCREEN CURSOR MOVES
AT 180 " TOWARD EDGE

OF SCREEN AT 2.0 IN./

SEC.

NOTE: Both stepping and piezoelectric joysticks are
implemented only as relative positioning graphics
interaction devices.

.4e %

__-______"____%' 
I~~ . 2-16" 

, "

X.:

V.1 v
- p;',-, • '• .- • ., .•."- -•'" " ') ',". .•,;'• .• •', ,, • .• / • •.(• &,,:%:r .• :...."%w



1.2.4

f. Digitizing pad/tablet. The user/operator places a digitizing
device on the surface of a position-sensing grid. The positions

on the grid are directly related to the positions on the display

screen. By placing the digitizing device at a particular pointon the grid, the user/operator can cause the screen cursor to .

move to the analogous position. The digitizing device may be

a stylus.

J i ll 1 1 1 11 1

[il l l ll l 1 1 1 I -

JI 4•. 111

I I I I M I i l

[ll..l.l....meml.i i...
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1.2.4

g. Cursor control keys. The user/operator controls the movement of
the screen cursor by pressing fixed function keys labeled with
the direction in which the cursor will move. Cursor control
keypads may appear in a number of configurations:

|A

Z 1- N 51 1

RHWR 1EW WE

The screen cursor may move one increment in the indicated direc-
tion each time a cursor control key is pressed.

2pressresse

3presses

i1

1.2-18
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1.2.4

Or, the screen cursor may continue to move as long as the key is
being pressed.

2 ec
2 sec.

64sec.

r.- ~ ~ rsec.A

h. Touch sensitive display. The user/operator touches a finger
to the display to control the activity of the screen cursor
or to indicate a symbol. This method is very much like light
pen/light gun interaction, except that it does not require the
extra light pen hardware.

V.1 V, X
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i. Keyboar:d coordinate entry. The user/operator types in the
coordinates of the item/phenomenon with which he/she wishes
to work.

ENTER COORDINATES OF ITEM OF INTEREST IN UTM OR

LAT/LON

ta 43E3 9515 0

1.2-20
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j. Scanner/digitizer. In this type of interaction, the user/opera-
tor works with a digitizing pad, tablet, or table which is linked
to a "flying spot scanner" (FSS). The FSS is registered to the
same hard copy which is placed on the digitizing hardware. The

scanner tracks the placement of the digitizing device, reducing
the requirement for the user/operator to follow a line precisely.

MAP

, , ?

DIGITIZIN TABLE ~d

ACCURATE LY - .. '

COMPUTER'........

Z o-,,•*I "

VO411 OR DIG TIZED K.

~ ~-, \."*'~ ~ * ~ . ~ ., * 1.2* -21'. ~-

4 .¶ ... ~'z.
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k. Touch sensitive pad. The user/operator controls the movement
of the screen cursor by moving a finger across the surface of
a small, touch sensitive surface. The direction of movement
of the screen cursor is controlled by the orientation of the
finger with respect to the center of the touch sensitive sur-
face. The speed of movement of the screen cursor is determined
by the distanuce of the finqer from the center of the surface.

4. 4

4.
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1.2.5

1.2.5 RECOMMENDATIONS FOR GRAPHICS CONTROL METHODS

The selection of graphics control methods for a given system application

is heavily dependent on the specific characteristics of the application.

Table 1.2-1 suggests the application/method combinations which may, in a

given set of circumstances, be optimal. To check on specific applications,

refer to the recommendations in the remainder of this section presented for

the applicable graphics control methods identified in the matrix.

Tanle 1.2-1. Methods of Graphics Control by Application

Being Considered

APPLICATION

'4.e

00

C3 = 0

• -J 3 .. ,- 0.4

,.K... + 0-.. " ',"

ALPHANUMERIC COWI'AND ENTRY TECHNIQUES 0 6 1

ULGH! PENI/LIQI GUS I S 5 6 5

TRACXBAU SS

JOISTICK S S O S "

DIGITIZING PAO!!ABLEI/TAO.IE S S 6 1

X CURSOR CONTROL KEYS0 SS S S

10u~i SENWIV~E 0159LAT

1180"a C00401RAft ENTRY SSSI A

~'.1~~ ~2'1(vi SENtlttlt PAD~5 5

:- -

,4 
1lx , , , , . LP + .

A
4 .. '. +I

S.../%
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a. Selecting or specifying graphics commands. The appropriateness
of particular graphics control methods for selecting or specify-
ing graphics commands depends on at least the following factors:

1. The number of commands which are available for use by the
user or operator. Some methods are very convenient when
there are only a few commands required, but become unwieldy
when there are large numbers of commands.

2. The availability of multiple screen displays, which can
determine whether presentation of graphics command options
will require that the "working" graphics display be replaced
by a listing of the available coimmand options.

3. The rate at which commands will be used in a typical applica-
tion.

A4. The complexity of commands, in terms of whethe± only the
command is required, or whether a parameter or set of para-
meters must accompany the command.

Recommendations for using graphics control methc-ds for selecting
*1 or specifying graphics commands are presented in Table 1.2-2.

Table 1.2-k. General Recommendations for Graphics Control
A'. Methods for Selecting and Specifying Graphic

Commands

DECISION FACTOR

IREC~(OCW S N

Z-ACCIIITA41,J

3.- MMOALE SUT SLOUlIK~AI

%-o SI ., -L 2

;A2',
-~~~~ -A I I I
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4 1.2.5

b. Sketching or drawing lines on the display. The following factors
affect the decision of what graphics control method to use for
sketching or drawing lines on the graphics display:

1. The line placement accuracy, or how far any given line seg-
ment may deviate from the position desired or indicated by

the user or operator.

2. The required drawing speed, or how fast the us,'.r should be
able to draw the lines on the display.

Recommendations for 'ýsing graphics control mnethods for sketching
or drawing lines on the display are presented in Table 1.2-3.

Table 1.2-3. Recommendations for Using Graphics Control Methods '.,

for Sketching or Drawing Lines on the Display7N 1

t-..L LNE/Sfl4BOL

ACCURACY SPE

KEY:

~.ACCEPTADLE

I . hLOABALE BUT SU119TSNM -

4~~~~ ~ 4O 1A"MI 4 tTU

ý4Tt
_______ ____A."

~ IZ
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"w W.,

2 Z1
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c. Tracing detailed.lines or points from hard copy. Selection
of the best graphics control method for tracing detailed lines
or points from hard copy materials requires consideration of
the following factors:

1 1. The line/symbol placement accuracy required in the partic-

ular application.

2. The amount of clutter on the hard copy, i.e., the relative
amount of undesired lines and symbols on the hard copy as i

compared to the number or amount of desired lines or sym-
bols.

3. The type of digitization required. In general, stream
i!.., di~itizat'ion will be used when the user wishes to trace

the route of some item from the hard copy display, e.g.,

river, road, railroad, political boundary. Point digi-
tizdtion will be used to indicate the position of figures
and symbols on the hard copy.

Recommendations for using graphics control methods for tracingdetailed lines or points from hard copy are presented in Table

1.2-4.

Table 1.2-4. Recommendations for Using Graphics Control Methods
for Tracing Detailed Lines or Points from Hard Copy

"DECISION FACTOR

LINE/SYSTEM AMOUNT OF" TYP
PLACEMENT OF
ACCURACY CLUTTER MITI-

KEY;

I - RECOMMENDE! I
2 - CCEPTABLE -I

3 WOPKABLE BUT SIUOPTIMAL . , :

4- NUT RECOWM4NDED MR NOT

S¶PPICAL-
:S 4 3 1 1 I

'ý SITIIG ABLETIVAD/TASLE 1 2 1- z I 3

*Q4 Add4 lit chatct 'o t o, 4et4 o 0r s

' %

00. . .



1.2.5 ('0

d. Placin, moving, indicating, and deleting symbols. The considera-
tions involved in placing, moving, indicating, and deleting sym-
bols on a graphics display include;

1. Line/symbol placement accuracy requirements of the particular

application.

2. The required speed for symbol manipulation.

3. The rationale for symbol placement, i.e., whether the
final location of the symbol to be placed or m.•oved is U
at the discretion of the user or operator, or whether
its location has been or can be specified by the useof georeference coordinates.

Recoimnendations for using graphics control methods for placing,
moving, indicating, and deleting symbcls are presented in Table
1.2-5.

Table 1.2-5. Recoummendations for Graphics Control Methods for
Placing, Moving, Indicating, and Deleting Symbols
from a Graphics Display V.

DECISION FACTOR

REQUIRED METhOD OF
ALLOWABLE SPEED OF PLAC OF G/
POSITION SYMBOL V +

"" DEVIATION PLACEMENT SYMBOLS

-DE ET ION SYBL

KEY: - - -

,.cN~ •"• - LiV - - m
2 ACCEPTABLE -Li..2" fl~ Af

3 - WORKABLE BUT SluOPTMAL - - "-

4NOT RECOW9ENOD0 OR NOT ~~i. - .- =%

LIGHT PENILIGNI G*4 V z 3 4 1 P IV _I 3

T I•AC•XBAL L I I I* I I I I 3

",JnYSltCr (DIRECT POSITiIV IM ) 1 2 3 A I I I 1 3 ".

• 7+E ýiS!ICIRATIVE PO N1T4S'iI ) I I I I 1 1 I I1 3

--1!"~- - - - - - - .~

C(IUSO0 C+', Y. - ITS I I I I 3 I 1 3

*"40=""#d it t C101~ 10 4.~ rI~*OQ~~

+" l~~. 2-27'+.-:

7.S 4?

*.. b .\ 4• .+ • + + • . I • $. +i• .. . 5.. • •i + . .i "++i I • . . . i " .

.++• + • - <• '•- : 4 -,S,",- 4-.',- '*-. " ' . ..9.- . ". - . .. .'. " .*''-...' "''.''. -.- ",A- "... .. ',+ .-.
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e. Selecting display parameters. Selection of the best graphics
control method for selecting display parameters involves con-
sideration of at least the following factors:

1. The number of parameters which are available.

2. The availability of multiple-screen displays.

3. The rate at which parameters are to be selected.

Recommendations for using graphics control methods for selecting
display parameters are presented in Table 1.2-6.

Table 1.2-6. Recommendations for Graphics Control Methods
for Selecting Display Parameters

DECISION FACTOP

KEY: NUMBER OF PARA- DISPLAY COMMAND
BUT METERS IN SYSTEM iVAILABILIT) RATE

I. RECOMMENDED 01

2 - ACCEPTABLE

__j',%3 -WORKABLE BUT

SUBOPTIMAL • ',

4 - NOT RECOMqMENOED OR NOT !2. E -

- APPLICABLE _ - ^

ALPHANUMERIC COMIAND 1 1 1 V 2 1 " V
ENTRY METHODS . 12.

LIGHT PEN/LIGHI GUN 2 3 4 2 1* 3 2 1

MOUSE 2 3 4 2 1 2 2 1

TRACKBALL 2 3 4 2 1 Z 1
-. ,'. ... m•

~JOYSTICK ? 3 4 z2 1 I i r

'p•.".", OrGITIIZING PAO/ 1 2 4 1 1 l* I 1
,TALET/TAOLL

CURSOR CONTROL K(EY S 4 1 3 .

TOUCH SENSITIVE ODSPLAY 1 1 4 z 1 3 z 1

MTCX SENSMTITE PAD 2 3 1 2 I 2 A I

It

.. .,..
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f. orienting symbols. Selection of the best graphics control
4' method for orienting symbols involves consideration of at•I ~least the following factors: !

1. The rationale for deciding upon the orientation of the

symbol.

2. The required rate of specifying orientations for symbols
or other items.

3. The required accuracy of orientation.

Recommendations for using graphics control methods for symbol

orientation are presented in Table 1.2-7.

"Table 1.2-7. Recommendations for Graphics Control Methods
for orienting Symbols

DECISION FACTOR

METHOD OF ORIENTATION REQUIRED
"SELECTING ORIENTATION RATE ORIENTATION ACCURACY

""KEY:

I - RECOMMENDED ..

2 - ACCEPTABLE o

3 -WORKABLE BUT
SUBOPTIMAL W z t2 goo
4- NoTREW4MEDE OR NOT ~ ~ ~
APPLICABLE 0 ,. - 0 t.- A

• ~~~ALPHAN|UMFRI C COMM'AND/..•

DATA ENTRY TECHNIQUES 3 3 1 2 111 1 1 1 1 .
LIGHT PEN/LIGHT GUN , " 3 1* 3 2 1 * 2 3 4

"MOUSE Z 2 3 2 2 2 1 2 3 3 4

"TRACKBA!L 1 2 3 2 2 2 1 1 2 3 4

JOYSTICK 1 1 3 1 2 2 1 1 2 3 4

DIGITIZING PADO/ 1 3 2 2 2 1 1 2 3 4
TABLET/TABLE

A, CURSO. CONTROL KEYS 3 2 3 2 2 2 1 2 3 3 4

TOUCH SrNSIT•1 E 1 2 3 z 3 2 1 2 3 4
DISPLAY , ,

TOUCH SENSItIVE PAD I ? 2 3 ? 2 ? 1 2 3 4

L -

*RtcomarlSd as I$'. ChiceI~ for stan.4roIilstiQn purposes.

1:.•
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1.3 HELPs

1.3.1 DEFINITION

HELP features are those which assist the user in determining what the

system is capable of doing, or what user actions and inputs are required to

perform a desired function, or the meaning of displays and messages produced

by the system.

r

1.3-1~
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1.3.2* U

1.3.2 APPLICATIONS FOR HELP FEATURES

HELP features can be used to assist users/operators in virtually all

aspects of computer system operation. Some of the more important applications

of HELP features include:

a. Assistance in controlling the operations of the system. Here,
HELP features may be used to:

1. Inform users/operators about the capabilities of the system,
in terms of what the system can and cannot do.

2. Indicate to users/operators what commands or actions are
required to cause the system to perform a desired operation.

3. Indicate the correct format for commands.

4. Indicate what options are available for specific commands,
and how the user is to select those options.

b. Assistance in interpreting the output of the system, by helping
"to:

1. Explain to the user the format and content of displays used

in the system outputs.

2. Explain abbreviations and contractions used in the displays
to conserve valuable display space.

3. Indicate the circumstances under which particular displays -
or portions of displays will be produced by the system.

c. Assistance in entry of data into the system, by helping to:

1. Indicate to the user the correct form and content of infor-
mation to be entered into the system.

%" 2. Indicate to the user options in the waty information can or •.

should be entered into the system.

3. Explain the methods for getting information into the sys-
tem, and under what circumstances these methods should be

' 4. Provide lists of legal terms to be used in data entry.

5. Provide IndicaLiong of the legal values associated with
particular data items.

d. Assistance in lqurying data bases, by helping to:

1. Explain the kinds of queries which can be performed on the
data base.

1.3-2
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1.3.2

2. Explain the proper format for queries to be entered in the
system.

3. Indicate how options in data base query are to be formed
and entered into the system.

4. Explain how to store, retrieve, and modify standing or
stored queries to avoid reentering complex data retrieval
requests.

e. Assistance in message generation, by helping to:

1. Indicate what kinds of messages may be created using the
system.

2. Explain the way in which messages are created.

3. Explain the meaning of specific commands used in the
creation of messages.

4. Explain procedures for avoiding unnecessary system inter-
action when filling out sparsely filled messages.

f. Assistance in error handling, by helping to:

1. Explain the conditions under which errors will be de-
tected and those under which errors will not be detected.

2. Indicate the kinds of error detection performed by the
system.

3. Provide detailed information on the meaning of error mes-
sages generated by the system.

4. Suggest in detail the potential causes of errors about
which the user has been notified.

5. Explain procedures used to correct errors.

%

* ,•. S•
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1.3.3

1.3.3 BENEFITS OF HELP FEATURES I
Use of appropriate HELP features will make it easier for system users,

particularly inexperienced ones, to determine how to use the system to best
advantaqe. Good HELP feature design will enhanqe overall system performance

by:

a. Reducing error rates, by minimizing:

1. Errors due to the lack of cspecific information on particular
commands, data entry strings, etc.

X 2. Errors resulting from a lack of convenient methods for check-
ing the legality of command, data, and query inputs.

b. Increasing system throughput rates, by minimizing:

1. Time required to locate information dealing with a partic-
"ular aspect of system operation.

2. Time required to hunt through irrelevant guidance to locate
desired assistance information.

3. Time spent in consulting with more experienced users

because appropriate assistance information was not avail-
able on-line.

4. Time reqLired to locate paper reference material which may
have been mislaid or damaged.

VAt

_a
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1.3.4

1.3.4 METHODS FOR IMPLEMENTING HELP FEATURES

The implementation of HELP features involves consideration of at least

six aspects of HELP methods. These are: the method for accessing the HELP

feature; the effect of accessing the HELP feature; the structure of the HELP

files or information provided to the user; the way in which HELP information

*" ' is presented to the user; the specificity of HELP information presented to

the user; and the nature of transfer of control or data entry information

from the HELP feature to system operation or control. These six issues are

discussed in more detail below.

a. Method for accessing HELP. There are several methods commonly
employed to permit the system user to indicate that he/she wishes
to review HELP information. These include:

1. HELP key. Here, the user presses a key marked HELP to indi-
cate a desire to review HELP information. The key may be aSfixed function key or a programmable function key. ••

2. HELP symbol. Here, the user enters a symbol to indicate a

desire to receive HELP information. The most commonly used
symbol is a question mark (?).

3. HELP command string. In this method the user types in a
command to indicate a desire to review HELP information.

¶h The most commonly used string is *HELP."

-• 4. Reference to a manual or other hard copy job aid. Here,
the user has no access to on-line HELP information, or the
information which is provided is so sketchy that it must
be supplemented via a paper document. In this method, the
user is provided with what is essentially a user's manual.
although it may be structured so as to provide a more con-
venient reference In those situations when HELP information
would ordinarily be requested from the system.

b. Effect of accessing HELP information. The issuo her., is what
happen:s when the user roquests access to HEL.P information.
There are neveral methods of dealing with user requests for
HELP information, ineluding;

I 1. §inQge-thr-ad or unitary -.Er. in which the uner or op-ra-
tor receives the, ame information no matter undsr what
conditi(ms tte H-LP information is requested. For

oxn:li a nysten ermploys a HELP key, ther; namc HFI.P
.information would N prnzsnted to the usr nn matter
what mystem-related o"erations wre being performed when '4

the keý was pressed.

:. •~~. 3-s 5.:
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1.3.4

2. Situation-dependent HELP. In this method, the system would
vary its presentation of HELP information depending on the
kind of activity being performed when the HELP feature was
engaged. For example, if the user were in the process of
performing a query, the system would respond with informa-
tion about performing a query. If the user were faced with
a prompt requesting a command, the system would respond
with information about the available commands or with
information about the format of the commands which were
legal at -:hat point in system processing.

3. User-selectable situation dependence for HELP feature. Here,
the user specifies whether the HELP information to be pre-
sented should be situation-dependent or not.

4. Menu-selectable HELP subfunction. In this method, request-
ing the HELP function results in the display of a HELP menu,
from which the user may request the specific information
which he/she desires. In general, the menu is tailored to

•%'. the specific process which the user is performing, but menu

options to access HELP information unrelated to that pro-
"cess are also provided.

c. HELP information structure. Methods here deal with how the HELP
information to be provided to the user is organized. Options
in HELP information structure include:

1. Linear HELP structure, in which all of the information on

a given topic is presented in sequential, linear fashion,
much as it might be in a chapter of a book or users' manual.

2. Hierarchical HELP structure, in which tha HELP information
is conf~zgured in a 109rarchical set, so that users can
iteratively bpocify in increasing detail their specific
HELP infommation needs. The structure may be either situa-

tion-dependtnt or uituation-independent.

3. Multi-lovel hie-rarchical HELP structure. in this method
the entry point,-, in the hierarchy are at various levels,
rather than being only at the top of the hii.rarchy. In
other wordta, the ltErta nyzsteo-, Structure att--mptg to esti-
.,ate the level of detail of inofortion noludod by the user 4-
0,o1 thq baWSi of what activitioi are being perford, and 4#

to provide thp uzer with information at appropriato lovelt
of informational .•ecificity.

4.i~feeneto HMELP manual. In this %Yothod. the only practical
way of obtaining information a.lhuE ny-tv capabilitihe is-
t o lo ok I.t u p• in a h a r d ---o py r e .•e re n c e m a n u a l. T h e o n- •

line UE•P capability it nonexistent or extre-mel- limited.

d. HELP data Presentation. There are at least five methods for
presenting HEKLP information to the user:

, .4 ..-

•'•;, 1.3-6 
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1.3.4

1. Replace current display, in which the HELP information
either "overwrites" the working display or is tacked onto
the end of the current display. This method of presenting
HELP information can, and usually does, destroy at least
part of the display on which the user was working before
HELP was requested.

2. Reserved HELP screen area, in which HELP messages appear ina an area of the screen which is set aside for HELP informa-
tion only. This screen area will therefore be blank unless
HELP data has been requested. This method has the disadvan-
tage of reducing the amount of screen space for both the
HELP information and other information which is to be dis-

: played on the screen.

3. Separate HELP display screen. In this method, the HELP
information is displayed on a screen completely separate
from the one which contains the displays with which the
user is working when the HELP data are requested. Generally,
the two screens are placed in close proximity to each other
to increase the ease with which HELP information may be com-
pared to the contents of the working display.

4. Hard copy of HELP displays. In this method, HELP information,
;whether it is currently being displayed on the CRT or has been

requested, may be printed out at a hard-copy station.

5. HELP manuals. Here, the HELP information available to the
.iser ha3 been previously extracted from the system, organizedin some fashion, and placed into a HELP manual. The user
Sust decide, assisted by the structure of and any index(es)to the manual, what portions of the manual to reference to
obtain the required data.

e. HELP information specificity. Different users, as well as dif-ferent operating conditions and situations, may require different
levels of specificity in the amount of irformation presented toj the user when d HELP information is presented. Three method.s
for dealing with the specificity of HELP information are:

I. Single-specificity HELP, in which the information containedin response to a request for HELP information is always at
the same level of specificity.

2. Variable. user-selectable HELP specificity, in which the
H.EMI. feature includes two or more levels of spocificity of
information which may bo displayed to the user. For example,
in a ground order-of-battle system, the user may be inter-
estod it knowing what the code "Ti7a" moans. If the "brief"e- or 'concise" HEM) mode has been selected, the following HELP
message might be provided:

T87a---SOV. MAIN BTTL. TNK.

-V.'

- % %
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If the "full" or "complete" mode were selected, the HELP

message would be considerably more detailed, and might
appear like the following:

"T87a--.SOVIET MAIN BATTLE TANK. STANDARD

EQUIPMENT: 133 MM GUN; 34 RNDS. HEAT; 15 RNDS.

HE; 5 RNDS. SMOKE; LASER RANGEFINDER; RADAR

DETECTOR FOR X-BAND; SNORKEL (12 FT. STREAM
TRAVERSE). OPTIONAL EQUIPMEOT: TUBE FIREDi'•

'TALON IV' LWIR SEEKER MISSILE (2 kM. RANGE); L
'RAZOR' RPV RECON (LWIR, VISUAL, ACOUSTIC, ii

MAGNETIC DETECTION.)"

3. Pointers to HELP manual sections: In this method, the HELP
information display either consists of or includes a refer-
ence to the user or HELP manual section in which the user
can find more information on the issue of interest. Such
pointers may :4ther replace or supplement existing HELP
messages provided on-line.

f. HELP information transfer. Once the user/operator has located
the desired information in a HELP display, there remains the
problem of how to use that information in performing the f a -A

tion back to the data or command entry display from which the
HELP display was called:

1. Return only. In this method, the user reviews the HELP
information and then commands the system to return t;3
operational, rather than IIELP, mode. The user must
remember the HELP information (or obtain a hard copy of -0ý
it for reference) in order to use it appropriately.

2. Single-parameter HELP. In this method, the user may ,..-•

select while in HELP mode an option from a menu list,
or may formulate a command based on the information con-
tained inl the HELP• display. This informatio~n in then -•[

automatically passed back to the operational program,
where zit i.,. treated exactly as though the useir had enterrA'.,X

the command in response to tht. command or data entry prompt
in the operational program.

3. HELP cummand construction capabilit. This Mode is similar
to the -ne discussed just prcviovu.ly, except that the useir ,.
has the option to 5elect a wholn serien of commands or data
entries wh.ile viewifqg the HELP information. This rn .thod ..permi.ts t~he user to adt.ss cooplex command or data .ntry ,,,•b .

iss-es while reviewing the IHELP files thertselvcs, rather
that.- trying to remember com-and/data entry formats and
cc•,:tents after having returned to an operational display.

:: I~~. 3-8"-""

'.r 0
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1.3.5 RECOMMENDATIONS FOR HELP FUNCTIONS

Selection of HELP function methods depends on the nature of the system '

being developed and the characteristics of the users/operators of the system. K.

Some of the most important factors involved in making these decisions include:

a. Sophistication and experience of the users/operators.

"S. 1. HIGH level of sophistication means that the users/operatfirs
are very familiar with the system, its capabilities, and the
% types and sequences of operations and data entries with which
the system will deal. Users/operators with a HIGH level of

sophistication will have (a) received a substantial amount
of training in system operation and data entry or (b) had
considerable experience in operating the system by the time
they are called upon to use it in operational situations,
or (c) both of the above.

2. MEDIUM level of sophistication means that users/operators
are quite familiar with most of the important capabilities,
commands, data entries, display formats, etc., associated
with system operation, but are not intimately familiar with
little-used features of the system. Users/operators with a
MEDIUM level of sophistication may have received consider-
able training, but will not have used the system enough to
maintain their knowledge about all of the capabilities of

the Wystem.

3. LOW level of sophistication means that users/operators are
familiar with only the "big picture" of system operation.
They may be familiar with some of its features and caps-

bilitiea, but not all or even the most important ones.

4. VARIA!LE level of sophistication means that different users!
operators 1'ave diff-arent levels of expprience rnd capability ',

in using the systom. Somemay be very familiar with its
features and cap•bilities, while otherz will be aware of

only tOw nost elementary or important features.

b. Ntz'bor of Lom=ands.

1.. HWis--more than (tOO Serarato ci~oanjds coamand options. k
data entry elwments. and queory it*=-.

"2. MEWU•IL---20Q to 600 separate crand,.. _-acýand options.
data antry types, and queary items..

3. WbW--l to 200 separate ccg-na~ds, cow.an options. data
* entry types, and qluery item-s.

C. Cc;PU te r -to- te ni ha I data transmission rate.

". I -IG--4800 baýd (480 characters per secord) or qgreater ,

..
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2. MEEIUM--1200 baud (120 characters per second) or greater, but
less than 4800 baud (480 chiracters per second).

3. LOW--less than i200 baud (120 characters pez second).

d. Complexity of system.

1. HIGH--more than 50 separate functions perfcrmable by the
syctem, wit.!, numerous subfunctions asso-,i.ted with each
function.

4. MEDIUM--ll vo 50 separate funct'.ons performable using
the system, with numerous subfunctions associated with
eaLh function.

3. LOW--lO or fewer separate functions performi-ble using
the system.

e. Storage availablr

1. HIGH--there is sufficient storaqe to provide high-speee
access on-line to essentially .) information which even
the most unsophisticated usor ~;.-.Ad need to perfccm.
required interactive operations using the system.

* 2. LOW--there is insufficient storage to provide full HELP
information on-line.

Recommendations for the use of specific HELP functions methods at,

presented in Table 1.3-1.

* 4 -

4.,
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Table 1.3-1. Recommendations for the Use of Specific HELP Functions and
Methods

DECISION FACTOR

KEY: EXPERIENCE DATA IDUIER OF COMPLEXITY STO.A5E
-RECCYENDEn~ OF TRANSFER COW'ANIDS/ OF .VAIL S.E

2- ACCEPTABLE USERS RATE DATA INPUTS SYSTEM "

3-iJCqKAqLE BUJT iROFTIRAl . - - - -V~1

4 N ROT RECOMMENDED OR NOT ,
APPLICABLE

-I - -• - = , :

"HELP Key 1. 1 1 1 1" l" 1* 1 1 1 1 1 1 1 1

SHELF Symbel 1 2 3 2 1 1 1 2 2 2 2 2 2 2 2

.- HELP COrmnd String 2 3 4 3 1 1 1 3 3 2 3 3 2 3 3

"Lookup in manual
of other hard copy 3 3 3 3 3 3 3 1 3 3 3 3 3 3 3

-. erence

Single-thread HELP 3 3 3 3 1 3 2 1 3 21 1 I IS%<,.

S Situation-depedent 2 2 2 2 1 1 2 2 1 2 2 1 I 1
-HELPIl

ST User-selectable
• situation dependence 1 * 1 2 1 1 " 1 P 1 1" 1. P 1. "

for HEI-

Menu-seletable 1 1 1 2 1 2 1 1 1
HEiLP suec nC tiHonL

0I
:Linear HELP S: ctuu- 3 3 3 3 3 3 3 3 2 1 3 2 3 2

Hiva4rch)ical HELP 2"2 2 2 2 2 2

Structure

2eee2et 3 ) 3 3 2 • 2 2 1* 2 3 2
z Mul ti-valIurd

hierarchical HELP I 1 1 1 2 2 I 3 r

11ernr to
41 ' ~ 3 2 2 3 2

reEL e 2 2 3 3 2 2 44 4 4 4"

•; Reser.ue HLPtb 3 3 21 2 2 2" 4" 4 4 4 4 4 4

fcenare J
Ceur tearen n 1iplt 3 3 2 z 3 4 4 4 4 4 4 4 4

4 $opyoHELP 1 1 1 4 4 4€4 4

,EL-0- ,u1- I 1 I 24 a 4 4-4 4,"
"-- - - - - -"-I, - I It.
.1nd copy 2 2 I 2 I 2 2 4 4 4 4 4- 4 ',,

~usef-sclectible 112 33 1. . P. 4 444[

poi.~nuters toHELP 2 2 2 2 1 I 1 4 4 4 4 4 4
'4 nýa I eC t~si 012 2 z 2I t 3
Return only 2 1 z z 2 2 1 3 Z4

cc C stluctlf Ion1 zl I 1 l1 4 1

RecOmne'~ta as lit cimulce for staama~ltraiittc purposes,
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1.3.6 ADVISORY COMM4ENTS FOR HELP FUNCTIONS

a. Method for accessing HELP

1. If use of a HELP symbol is contemplated, the question mark
is the preferred symbol.

2. If use of a HELP command string is contemplated, the word K
"HELP" is the preferred command.

3. Always provide the user/operator with a user's manual or other
reference manual which essentially duplicates the contents Z;
of on-line HELP information, even if complete HELP infoimation
is provided on-line.

4. Provide an exhaustive index to all hard-copy HELP information.

5. Always provide a method fo-. obtaining assistance on specific
commands, data entry items, query items, etc. This method
should be implemented as follows:

(a) HELP key--(command or other item for which HELP is
desired) + (press HELP KEY) = desired HELP display.

(b) HELP character-- (command or other item for which
HELP is desired) + (HELP symbol) = desired HELP
display.R1

(c': HELP string--(HELP string) + (command or other
item for which HELP is desired) = desired HELP dis-
play.

6. If system users have had extensive training or experience in
the use of other systems which use a particular method for
accessing HELP, provide that method in addition to the one
most appropriate for the system being designed or modified.

7. Affix a printed label or sign to the terminal indicating
to the user how to obtain HELP and use the HELP functions 17
of the system.

b. Effect of accessing HELP

1. Use single-thread HELP with systems which are so simple that
all of the information which a user might need to know about
the system can be placed on a single display.

2. Provide a method for overriding automatic situation-dependent
selection of HELP displays. N

3. When a situation-dependent HELP display feature is being used,
always provide a method for the user to escape from the HELP
display which is presented and to access information about
system functions other than the one which is being used cur-
rently.

1.3-12
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1.3.6

c. HELP information structure

Use a linear HELP structure only when the system is so simple
that the information required to HELP the user through any con-
ceivable situation can be presented in four or fewer HELP dis-

d. HELP data presentation

1. When using current display replacement, arrange for display
of HELP information such that as little of the workino dis-
play is erased as possible. That is, do not gratuitously
erase the entire contents of a working display simply to
present a four-line HELP message.

2. When using a reserved area for HELP displays, provide a
capability to (a) replace the working display with more
detailed HELP information, (b) produce a hard copy of the

more detailed information, 
or (c) reference pages in a 

A

paper reference manual which provide the more detailed HELP
information, or (d) use some combination of the above.

3. when using current display replacement, returning from the
HELP display to the operational display should present the
user with exactly the same situation as existed prior to
requesting the HELP information--except in the case where
responses to the working display can be entered while
viewing the HELP display. In the first instance, the
response must still be entered; in the second instance,
it has already been entered.

e. HELP information specificity

No advisory comments.

f. HELP 
information 

transfer

* No advisory comments.

0
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SECTION 2. DISPLAY TECHNIQUES

Guidelines in this category specify methods for information presentation

which contribute to user/operator accuracy and efficiency in information pre-

sentation and utilization. Speed, ease, and accuracy of comprehension are

important factors here. Display techniques are considered within the follow-

ing three categories:

1. Alphanumeric Displays describes conditions and techniques "
appropriate to generation of displays for alphanumeric data
presentation.

2. Graphics Displays describes conditions under which pictorial
and diagrammatic presentation of information are appropriate
and delineate techniques for achieving optimum presentation.

3. Selective Highlighting describes techniques for differentiating
displayed items which are of special interest to the user/
operator from those which are more routine.

Some display formats are better suited to specific use conditions than others.

Table 2-1 summarizes some of these use and display format relationships.

Table 2-1. Display Techniques by Application

APPLI CATION

KEY: Fixed or Pictor'ial,
I-Free Statis- S)yMohIc

1 - APPROPRIATE DISPLAY Text tical Trend Presen- Error
CTATECHNIQUE Report Report Data tation HELPs Ressagem2 - ACCEPTABLE '-

3 - INAPPROPRIATE
EAlphanumreric 1 1 4 4 1 1

Graphic 42 1 12

- - -u

2-1
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2.1 Alphanumeric Displays

2.1.1 DEFINITION

Alphanumeric displays are screen or hard-copy presentations of information
composed of the alphanumeric symbol sets. (See the discussion of symbols and
symbol sets in Section 6.1.) To the extent that grammatical symbols are

* required for textual separation, or that special symbols associated with a
specific area of science or technology are required, fixed alphanumeric dis-
plays also contain these additional symbols and symbol sets.

%:

,J. .",1
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2.1.2

2.1.2 APPLICATIONS FOR ALPHANUMERIC DISPLAYS

* Alphanumeric displays are appropriate for:

a. Presentation of layouts for data entry. L

EXAMPLE: in a field artillery system, all information is
entered within a selected prestructured message format.
The format consists of data field labels, data field
delimiters (made up of grammatical symbols), and spaces
"for data element entry. All entries are alphanumeric
codes. Data entry length can not exceed the space allowed,
and only proper information (legal entries) can be entered
within a given data field.

b. Display of data for information or action purposes.

EXAMPLE: A user/operator calls up a report on the number
and status of heavy tanks for an armored division of a
potential aggressor. After reviewing the report, the user/

operator cancels the display."2.".

EXAMPLE: In a field medical unit, the user/operator calls
up the most recent medical supplies requisition. Due to
recent unexpected adverse battle outcomes, the user/operator
"modifies the requisition to reflect medical supply needs for
dealing with casualties and the report status is changed
from "routine" to "emergency."

c. Display of a list of performance or other options (menu).

EXAMPLE: A tactical intelligence data handling system functions,
in part, through user/operator call-up of preformatted displays
and, in part, through the use of menus. Once the user/operator

loqs onto the system, a list of the machine's functions--a
master menu--is automatically presented on the screen. Selec-
tion of a function from the master menu results, in some
instances, in presentation of preformatted displays through
which the user/operator constructs command statements to per-
form functions available in that mode of operation.

d. Presentation of HELPs to aid the user/operator.

EXAMPLE: One of the master menu options in the preceding
example is a "HELP" option. Selection of the HELP option
brings up the HELP display which provides brief definitions ___

and descrii;tions of the coded options listed on the master
menu.

e. Presentation of error feedback and error correction informa-
tion.

q*.',
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2.1.3 BENEFITS OF ALPHANUMERIC DISPLAYS %

Proper utilization of alphanumeric displays will enhance overall system

performance through improved user/operator performance by:

a. Reducing error rates, by minimizing: ,'JA..

1. The necessity for recalling information from memory due
to insufficient display of essential information.

2. Suboptinum display formats which make discriminations
between separate items of information difficult.

3. Improper retrieval of essential information due to
inappropriate mode and/or features of information
presentation.

4. Difficulty in distinguishing among logical subelements %-1

of a data item which is required for subsequent com-
mand or data item entry.

b. IncreasIc sy.stem throughput rates, by minimizing:

1. Difficulty in locating information displayed on the
screen. r:<

2. Time required to identify and correct errors.

3. Efficiency of the data organization for data entry and
retrieval.

4. Requirement to postpone operation due to delay in

obtaining requisite information.
4.4

"es.

*41
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2.1.4

2.1.4 METHODS FOR ALPHANUMERIC DISPLAYS

Alphanumeric displays are of two basic types: fixed and variable.

a. Fixed alphanumeric displays. Fixed alphanumeric displays can-

not be varied by the user/operator in shape, size, or data
element label. Fixed alphanumeric displays can be provided
through the following methods:

1. Lists of appropriate information. These lists can take

"any of a variety of forms.

(a) Lists may be in the form of legal codes as follows,
for example, for ammunition type:

AMMUNITION TYPE NUMBER CODE LETTER CODE

Armor piercing 1 ARM

Biological 2 BIO

Fragmentation 3 FRA

Gas/Chemical 4 GAS

Illumination (Flare) 5 ILL

Incendiar/ 6 INC

Nuclear 7 NUC

Smoke 8 SHO

(b) Lists may be in the form of code definitions. as
follows, for ammunition type codes;

, IAF.R CODE NUMUR CODE AWNUNITION TYPE

AR4. Armor piercing

,BX 2 ~Biological
SFA 3 Fragmentat n

GA$ 4 Gfchrmical

.,-IL L Illumination (Flare)

I Nc 6 Ineeandiary

-4tN 7 Nuclear

SMO a Smoke

2.1-4
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(C) Lists may be in the form of a menu which presents
options, as shown below for selection of ammunition
types:

AVAILABLE AMMUNITION TYPES ARE:

1. ARM --- ARMOR PIERCING

2. 810 --- BIOLOGICAL

3. FRA--- FRAGMIENTATION

4. GAS --- GAV1CHEMICAL

"5. ILL --- ILLUMINATION (FLARE)
6. INC--- INCENDIARY

7. NUC--- NUCLEAR

8. 50--- SMOKE

ENTER THE 0 OR LETTER CODE FOR DESIRED AJMNITION TYPE. OR ENTER

ONLY A CARRIAGE RETURN TO GET BAC;. --

2. Prestructured formats.

(a) Prestructured formats are used for "registered" entry
of data. A prestructured format for data entry is
made up of a dnta field label and space for data ele-
ment entry, These formats are a version of "fill-in-
the-blanks" which basically look like:

"WSTR -z ;AZ: ;DF:

?Z: /
or:

"Z S: # , . , . . . , / I .

JUsUally, z variety of information typos is required to
cOmplete a prostructured fermat. For" xeample, tine P4OT
CONTIOL DATA format showti below requires identifier data
(PWT Wt:, SCTY MARK:, TITTI:). addressee data (MAW O0
FIL. TO ,F.=E TII]S DATA:), as well as d5tailed param-

etern of the plot (UI'tR lxýT" CEO:., P17CVCTiOh,
•\2SP HEKR 010: , STANDA RD PARALL = .:, !AT INV:, 1XWG INC -,

etc.).

*401 . .'
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PLOT CONTROL DATA

NAME OF FILE TO RECEIVE THIS DATA:

I.,LOWER LEFT GEO: --- UPPER RIGHT GEO: .
PROJECTION: WE. S•RO0O1 C_ A CL: -- • HE:. .

•:• ~~~~~~L.AT INC. : - ON•G-'1IC7:-- UTM INC.•iHR]S O: - - - -OT• . . L~: RGT 3%

MARGINS: TOP: BOTTOM: LEFT:__ RIGHT:___
-. ----- -- -.

LETTER SCALE: SYMBOL SCALE: - PLOT COLOR: PRIORITY: _
RESOLUTION: - - OVERWRITE: - --

MEASUREMENT OVERRIDE:
LOWER LEF,: X: Y: - LAT: LONG:
UPPER RIGHT: X: Y: LAT:---- LONG: - ....--

0 N

*1 As in the previous examples (for FZ: and FZES:), the number
of alphanumeric characters which may be entered is limited
to the number of blanks following the data field ldbel:

PROJECTION4: SPHEROID:

Different conditions can be imposed with respect to the
requirement for filling in the blanks following the data
field label. Under some circumstances (as determined dur- .
"ing system design) there may be a requirement to fill in
all the blanks. Or, some systems may permit codes of
varied length for a given data field, thereby sometimes
permitting the nonuse of alphanumeric character blanks.

Prestructured formats can also vary the requirement for use
or nonuse, i.e., the conditions of use of a complete data
field, as follows:

I ~(R) Required entry. :\~
(s) Entry of Ono or more of a multiple st• e

* of fields.

(C) Conditional ontry--emcpsletion of one data
elenmnt roquireg completion of another.

(in) Optional entry. -
--. :,M tv) WI T enter data. "'

(A) or (II) rntry -J. at leazst mne szot of data
requkred in a ouxluple tSet field.

The tw followinq formatn dek*nz~trato uge of the athove
c'onditzonal data entrf rP-4u~rement~t. Tlhoge rodes-g-how.n
ghaded in the formats--are not part of the data nntry.
-T4e w es can be- present0d off-line in documentation
"or. f rre.;ented on-line, they are overridden by data
entry or otherv~se deleted no that they do not inter-

oere with date entered into the format.

2.1-6 .'I2t
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;P: MS: I / ;C:$R9.SG: *;DT: . 1 ;D A:-

SPfTt;WPFL.WEAP I..... / ---- ;APPL:K/ -.TRAVLRRtf.

MAXRTE:§L._'SUSRTE:f..S:EFE, ;H~lE4U*

KAXOtý ItNt' ! I;M N ELI~fAJ

Conditions: R-Required Entry; S-One of these must be entered; A-One of
set A must be entered; B.One of set 8 must be entered; C-COflditioaal
entry; O.Optionaul 4aftry; ttB fa,,.ei:

---- 'P: .58 10' 1 /U ;W -.DT: ;A:

SPMI.CQOMDPLAh~i.. ; kAKME ~.A8ORT.S.UCDO
WI;T EliT$• ,i_%.HOJUsELE TE X;MIT i(&Tofw //

lOM:&F9LT.AR FCCW

/c A *'abace.6Cm ffIa~ qq~~qLCC4jj~

catry 1"O m~teate

'ato

'rta

* ¾%
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(b) Prestructured formats are also used for alphanumeric
data output. In this usage they are standard reports
whose basic structure does not alter no matter what
the extent of data available or requested. They are
formulated on the basis of information already avail-
able in the "machine." Prestructured formats can be
very small or very lengthy, as shown below. In some
instances they produce multiple pages and/or multiple
screens of output.

ACK 2 ;P:2;SB:F/S10/2 /BDE;C:UN ;SG: 7, 7;DT:O9,17/51/02;!D: 491A:
F,:MTO:iGT:AFOO20;KHPT: ;AUG: / / / / ;VOL: 6;UNITS: 3;FPF: ;
SHAJ: iFZE': ;SHEF:NEA2/HEA1;FZ:PDA /PDA ;ME:
CON1tAR IFPE ;TOF:27.5;ANGLET: ;PER: ;W*$: -

A TACFIRE fire mission (FM) output message to observer
(MrO) generated by the request for additional fire
(FM:. FAFJ input message.

2.1-8
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PFM;5201; :ETO
FM RECOMMENDATION
TGT:AY0213;FROM:A/C/C/ / ;OTG:**/ 0/20;

F ;P:2;SB:A/C/C/ / ;C:ETO;SG: 1, 2;DT:00.O0/20/24;ID: 41;A:
FM;RFAF: ;MYEFF: ;TGT:AVO213;CORD: 49400/ 34500/ 310;GZ:
SPHERE: ;DIR: / ;TYPE: I ;DOP: ;SIZE: /
ATT: ;STR: ;RV: ;SH: / ;FZ: / ;DTG: / / ;TOT: / ;
UFFES:/// i ;/// / ,/// I , / / *//f /
CONT: / ;EFF: ;VOL: ;EOM: ;OPT: ;AIS: ;PAI: ;ATII:
08: ;DD: / ;PTh: I

ATI DATA:
TGT:DY7012;CORD:549500/ 3834600/ 360;GZ: 14;SPHERE:];

TYPE:WPN /HVMG ;DOP: ;SIZE: 15/ ;ATT: ;
STR: 2;RV: S;VEGTAT: ;PERINC: ;MASKTI:15S;CLOTHE: ;[ 0TO:29/ 3/46;.PT:

MISSION DATA:
TGT.AYUZ13;CORD:549400/ 3834500/ 310;GZ: 14;SPHERE:1;

TYPE:PERS /UNK ;DOP:PRUG ;SIZE: 100/ ;ATT ;
STR: ;PV:100;VEGTAT: ;PERMNC: ;MASKTI: ;CLOTHE:
ZONES:5OIV ;2NBDE ,121NF ,

DISTANCE BETWEEN MISSION AND ATI TGT 141 METERS
NU'N ER OF TGTS WITHIN 1 KM 3

,. TGT:AY0213; IN FCA:BENNIE;COORDINATE WITH FCORD:FSOZDBOE
FU: / /C/1 /41 ;TGTBEY•O MAX RANGE
TGT:AY0213;OUT OF TRANVERSE OF FU: / /C/S /16
TGT:AY0213;ASSIGNED BY ATI
TGTAYO213;TYPE/SUBTYPE OF PERSONNEL/UNKNOWN ASSUMED

RQDR EFF:15;ACTUAL EFF:15; RQRD VOL: ;ACTUAL VOL:

FU SHELL FUZE RD VOL EFFALONE
/ /C/5 /16 HEC3/HFC3 TIC /TIC 4 7
/ /A/5 /16 HEC3/HEC3 TIC /TIC 4 9
/ /8/5 /16 HEC3/HEC3 TIC /TIC 4 9

BN FIRING ALONE EFF VOL RD 3N FIRING TOGETHER EFF VOL RD
5 /16 15 32 5 /16 15 32

A TACFIRE output message generated by the fire mission

. N request for additional fire (FM;RFAF) input message

which provides artillery target intelligence and mis-

Ssion data.

,,2.-9
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2.1.4

3. HELPs. HELPs are another form of fixed alphanumeric dis-
plays. The command method utilized affects the format of
the HELP.

4. Error messages. Error messages provided through the system
are yet another form of fixed alphanumeric displays.

b. Variable alphanumeric displays. The essential characteristic
of variable alphanumeric displays which distinguishes them
from fixed alphanumeric displays is that their construction
and content are under user/operator control. Variable alpha-
numeric displays are provided through methods comparable to
fixed displays, i.e., through lists or display formats. Lacking
any rigid structure into which information must be formatted,
variable alphanumeric displays are most useful for generation
of:

1. Free text reports when the substence and structure of the
report are up to the generating user/operator.

2. Shoe box files or personal files through which the user/
operator generates HELPs, interim sets of data, or any
set of personally useful operational information.

2.1-10
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2.1.5 RECOMMENDATIONS FOR ALPHANUMERIC DISPLAYS

a. Table 2.1-1, Method of Alphanumeric Display by Application,
presents general recommendations for the use of particular
displays according to the type of output required by the
user/operator.

b. Use alphanumeric displays to present alphanumeric informa-
tion by which the user/operator can control the system.

c. use alphanumeric displays to allow the user/operator to
interact with the system on a non-pro forma basis, i.e.,
for the generation of user/operator-unique working files,
frequently referred to as "shoe box files."

d. use alphanumeric displays to permit user/operator genera-
tion of standard and nonstandard output reports in both
textual and tabular formats.

e. Allow the user/operator to use alphanumeric displays to
tag and/or annotate graphics displays.

Table 2.1-1. Method of Alphanumeric Display by Application

KEY: APPLICATION

I - RECOMMENDED 0

2 - ACCEPTABLE

3 - WORKABLE BUT SUBOPTIMAL ' , 0

4 - NOT RECOMMENDED OR NOT €U . 0 - I --

APPLICABLE ,

FIXED ALPHANUMERIC DISPLAYS : .. .

LISTS 4 1 2 3

PRESTRUCTURED FORMATS 1 2 2 2

- HELPs 4 1 2 1 4

0

w ERROR MESSAGES 2 3 4 1

VARIABLE ALPHANUMERIC DISPLAYS . . .-............

FREE TEXT REPORT 2 2 1 4 4

" SHOEROX (PERSONNEL) FILES 2 2 1 2 2

*Recommended aS 1st choice for standar•i t|Of Pvfo%#1.

2.1-11
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2.1.6

2.1.6 ADVISORY COMMENTS FOR ALPHANUMERIC DISPLAYS

a. Fixed alphanumeric displays

1i. Build fixed formats for alphanumeric data in accordance
with the source data. Allow space for the longest legal
entry; if grouping of data elements is required, make the
groupings agree with those of the source data. Do not
vary formats for identical data element structures.

2. Give each display frame a unique identifier, i.e., a name
or a number. When multiple frames are necessary to com-
plete a display, give each display frame an identifier
which shows how that frame fits into the total picture.

EXAMPLE: PERS LIST, FRAME 1 OF 4

3. Identify all fixed fields with a field label. Even fre-
quently used fields having a standard format need a field
label.

EXAMPLE: DATE:__/._/__; (for month, day, year.) t
4. Left justify text and other alphanumeric formatted data,

Right justify numerical/tabular data. Do not require
leading zeros in numerical data except where needed for":," precision.

EXAMPLE: USE DO NOT USE

NUMBER OF TANKS: ; 17 000017

NUMBER 0? SOLDIERS: 66 0000G6

RATIO: SOLDIERS TO TANKSi _ 3.882 0'.d82 II t

RATIO: TANKS TO SOLDI'-RSS-_ .258 000.258

S. Design the fixed format for data input to match the output
unless such requirements impose difficulty or overburdening
on the usor/operator.

6. When providinq on-line HELPS and/or error mmssaqes, present * *

them each in a consistent format and at a consistont loca-
tion on the screen.

7. Make HELPt; and error messages clear, concise, and seif-
* contained. That is, provide all necessary information for

helping in the data entry or correction without sending
the user/operator to external data sources.

8. Rake torminology used in HELPs and error messages consistent"with terminology used elsewhere ir. the system.

2.1-12
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9. When menus are used to present user/operator options,
allow selection of a menu item by a number and/or letters,
if appropriate. Use "1" as the first entry. However,
when a series of menus provides some of the same but
selected options, assign a consistent number to each menu
option. Always present menu options in ascending numeric

, sequence, skipping those numbers which are inappropriate
*in a given menu.

10. When alpha or alphanumeric information is presented for
scanning purposes, present the data in a left-justified
format. Use indentations to identify subclassifications.

EXAMPLE: DISPLAY OPTIONS
RETRIEVE DATA
"STORE DATA
DISPLAY DATA

"ALPHANUMERIC
NUMERIC
SYMBOLIC

COMBAT EQUIPMENT
AIR EQUIPMENT
TRANSPORTATION EQUIPMENT

ENTRY OPTIONS

STORED DATA
SYSTEM CALCULATION

- USEH/OPERATOR-ENTERED DATA

11. When standard categories of information are presented in
a variety of formats across the system, assign functional
fields to specific areas of the format/screen. In effect,
then, areas of the format/screen are reserved for partic-
ular types of information sutch as: header, data entry
area, ULLPs, alarms, error messages.

12. Momn columns of information arQ displayed, each column
should have a heading. Use of:ly upper-case letters for
heading.,

13. When columnar data are present.--,d, line-by-line associ-
"ationz should be vasily and e. &-ly anparent. Providing

* additional rspacing 4situeen ii.. c ~ olumns close
toqothor--but not w Clozc that ontries bump into e6ch

-, cther--will help. Lists should have only one item to a

14. ALign lis•t of comnarablr numerical data containing deci-
male, by the decimal point.

.'' VEX- OT . USE

15.985 V1. 851.

4.65 4.65

21,535.621 21,535.621
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15. Organize fixed formats on a logical basis to eliminate
the need for excessive user/operator movement of the cur-
sor in entering data. Any of a variety of data grouping
strategies may be used. One of the following organizing
strategies may be appropriatet

(a) Source data sequence, as found on a listing or a
standard reporting format.

(b) Time-ordered sequence, appropriate for demonstrating
a chronicle of events. The nature of the situation
will dictate whether the sequencing should proceed

from "last to first" or "first to last."

(c) Frequency of use, placing those categories of infor-
mation more routinely used at the beginning of the
format and those categories used only infrequently
at the end of the format. When such a structure is

used in a multiple series of displays per format,
allow the user/operator to "escape" when no further
entries are to be made.

(d) Importance or immediacy to the user, placing the
most imperative or critical data at the beginning
of the format.

(e) Use sequence, placing that data most frequently used
at the beginning of the format or grouping categories
of data together on the basis of the frequent associ-
ation.

When conflicts arise among the above strategies, an arbi-
trary selection of formatting priority is required.

16. Permit the user/operator to scroll back and forth between
screens when working with a multiple screen display.

17. Allow the user/operator when completing data entry in a
fixed format -:o delete unprotected data from an output
as appropriate to the task. Do not permit the user/
operator to delete protected fields even if no entry is
requirod in that field.

.. C
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b. Variable alphanumeric displays

NOTE: Many advisory comr.dnts provided for fixed alphanumeric
displays may also be appropriate to variable alpha-
numeric displays in the sense that once the display
parameters are selected they become "fixed," at least
for that application. These considerations may be
particularly relevant to the development of shoe box
or personal files which may later be incorporated into
standard fixed displays. Thus, the preceding advisory
comments for fixed alphanumeric displays should be _
reviewed for applicability to construction of specific
variable alphanumeric displays.

1. In free text output messages, avoid hyphenation of words
at the end of a line. If hyphenation is used, have the
system apply simple rules for breaking words into conven- . 4.

tional syllables.

2. In free text output, specify a sentence word length limit
and provide a warning to the user/operator that the
sentence length limit has been reached or exceeded. This
encourages the user/operator to construct simple straight-
forward sentences.

3. In free text construction, permit the user/operator to
determine output parameters such as: upper/lower case,
line length, spacing, heading style and placement,
indentations.

4. Allow the user/operator to organize the screen for data v.
entry or output as appropriate to the task. The type of
data will indicate whether output should be textual or
tabular, formatted or unformatted.

5. The system needs to know that it has ccme to the end of
a display when display construction and length are at the
discretion of the user/operator. Require the user/operator
to provide a notation such as "END OF DISPLAY" or *END OF
LIST" before the system can process the display. ,.-'

6. Make sample displays showing good/readable output acces- '

sible to the user/operator through the system. Sample
. displays should be representative of textual and tabular

pres!entations, and attend to such parametors as line and
colunn separations, density of the screen, and use of high-

: • lighting. .'.
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2.2.1

2.2 Graphics Displays

2.2.1 DEFINITION

Graphics displays are screen or hard copy diagrammatic or pictorial

presentations. The information provided here on graphics displays describes

conditions and techniques for their utilization as well as display character-

istics. In addition to providing guidance for the design of the graphics

display, these guidelines also address the content and composition of

alphanumeric information which supports the graphics presentation.

'2.2

2.2-1
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2.2.2

2.2.2 APPLICATIONS FOR GRAPHICS DISPLAYS

Use of graphics displays is particularly appropriate for:

a. Display of relative quantities or other measures of things.

EXAMPLE: The commander's briefing requires presentation ofrelative strengths of friendly and enemy tank forces withina given battle zone. A frequency polygon is generated An whicha stylized diagram of a tank represents a tank platoon. Friendlyforces are shown in green; enemy forces are shown in red. Itera-tive caliup of the representational tank, linear placement of suc-cessive tanks, an, coloration permit generation of the frequency
polygon.

b. Representational presentation of relationships.

EXAMPLE: The commander's briefing also requires presentationof the organizational structure of a group of field units.
As well as depicting the cormand structure, the type of com-munication links between field units is to be displayed. Com-mand structure is drawn as an organization chart. Variousshape codes are used to differentiate unit levels; different
colors are used for connecting lines to demonstrate communica-
tion channels and type between units and organizational levels.

c. Display of topographic features in a representational framework.

,.-EJPU 1h a system which provides data processing supportto tactical ý.ommand and control, a graphics capability is pro-vided. Maps, which are displayed on a plasma screen, can beenhanced by entry/deletion/movement of special syvb.Is andcreation of additiznai symb•las--all through use of a series of.ixed function keys. The generated symbols (whether standard
doctrinal symbols or newly created symbols) cant be superimw-ostaon a displayed map to demontrate, for example, current, future,
or hisntorical ttaur. of a givean qvaolitieal area. Qr. :Wucct!,ssi~vQoverlays ea:% be preopare-d to heow a variety of tor*iqraphic fa-
turws, v.y., tvrrain fouros. cultural foaturgs,. rainfall.

d. 7rainof "fr-r. Cairn" -Jrawtnvjr: jni1 d
'I,

~XM4PL: Act artL~~~ loy -sztem prn rct,- hattle gtrateqir- on tho
bai f, fOr eajlterrain an-d cultural hr itc,

The- tank acman -. workin• on a map qrid of the battle arr* ciat•s vanju. map overlay• to aid in the plannln-3 of hattie
eegatioŽr. Strateqier. can re!flect. fcor exarmplo. degroy-Wfiotdnstroye4 terrain -andA culturAi featurezs: persvnnel le.vels available* asa result of battlo: %-n availability atvA aa~n lvveLq; terraincoditiopn: for tatok move=rnt. T-h1it s-te does not have thecapability to deal with r.al-tlw etent on an automatf,: basis.Heuver, the Capacity t-3 deal "vth tl•e-bound events (e.g., rateof advance, tine tz- .,,-lote a maneuver) perkits the tank c0v2ander

to project time into th-e battle st•ateqy.

2.2-2



2.2.2

e. Display of imagery.

EXAMPLE: Certain types of "field information" are required to
be maintained on a continuing basis at headquarters. These data
are measured and transmitted automatica' ly as telemetered data.
At the receivinq station at headquarters, the pulses are converted
to automatic graphics output, sometimes in the form of line draw-
rings, sometimes in the form of bar charts, sometimes in the form

of color graphics.

II

4,
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2.2.3

2.2.3 BENEFITS OF GRAPHICS DISPLAYS

Use of graphics displays has the following benefits for overall system

performance:

a. Reduced error rates, by minimizing:

1. Inability of the user/operator to clearly discriminate
symbology or to misinterpret the meaning of display sym-
bols.

2. Accidental selection of the wrong symbol(s).

3. Failure to follow the correct line in multivariable trend

displays.

4. Misestimation of parameter values in quantitative presen-
tations.

5. Failure to correctly identify depicted installations or
equipment due to inadequate contrast or resolution in the
soft copy display or in the conversion from soft copy to
hard copy.

"b. Increased system throughput rates, by minimizing:

i. Time required to locate desired information.

2. Time involved in intergrating information.

3. Time required to correct errors of identification and
interpretation.

2.2-4
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2.2.4

* 2.2.4 METHODS FOR GRAPHICS DISPLAYS

a. Bar graph, bar chart, histogram. These are common names for a
graphics display which consists of a series of bars or rectangles
with lengths proportional to specific quantities of a measured
item. In this instance the bar graph might be representing the
number of tanks to be delivered to hn armored division each
successive week over a ten-week period. Or, the bar graph might
be reporting the number of tanks damaged daily over a ten-day
period. In thi3 example, time is shown along the horizontal axis
and the proportional value is shown vertically.

Sample vertical bar graph.

Bar graphs can also be oriented in a horizontal direction, as
shown below. This display might be reporting, for example,
average unit strength per year over a five-year period. In
this instance, time is set along the vertical axis and unit
strength is shown horizontally.

-- I 1 I I I I I I I I

Sample horizontal bar graph.

A. 
2.2-5
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* 2.2.4

b. Frequency polygon, trend analysis. The same vertical arrangement
shown in the first example of graphic display methods can be used
to demonstrate a fluid progression of the measures. This is
achieved by plotting the quantitative measure at the midpoint of
the interval and connecting the dots. A frequency polygon is
often more appropriate than a bar graph for continuous data.
Another name for this type of graphics display is trend analysis.

q4

Sample frequency polygon.

A cumulative fzequency polygon is sometimes an appropriate

method to demonstrate effects over time. Tha data presented

above are converted to a cumulative frequency polygon in the
following display.

Sample cumulative frequency polygon.

2.2-6
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c. Pie chart. The pie chart is another form of graphics display
for demonstration of quantitative relationships. A primary
difference in application between pie charts and bar charts,
as wcll as between pie charts and frequency polygons, is that
the pie chart readily cormmunicates not just relative amounts
but the quantity as a portion of the whole.

15% 44%

3%

"Samp.e pie chart.

d. Flow chart, organization chart. Flow charts and organization
charts demonstrate nonquantitative relationships. Typically,

these graphics deal with positional, hierarchical, functional,
or sequential relation hips. The following flow chart demon-
strates the sequence of actie" s requi.ed in TACFIRE's prepara-
tion of a schedule of fires.

.inC TA= IS

i• t O OATI 
'

Sample flow chart.

i 2.2-7
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2.2.4

The following flow chart permits ready comprehension of the com-
ponents and uni- relationships of the aerial surveillance func-
tion of a military intelligence company. This display also
indicates that there are 18 fixed-wing OV-ID planes which furnish
data and that a data terminal section within the company is an
optional configuration.

Ce~~AV noU 9 ITARAKNT _ SAINT Y"

AV ISUIP Ai+ m lrUaIRY

uh O] P AI 11C AIRIAL MC S

AFLO SVC NNT L:AI:

tII I I I

Ufl [ýL - L----

AMitr -Yipc AWW ISINUI $wIm [W

Sample organization chart.

e. Map, map overlay, and chart. Maps and charts are very ver-
satile forms of graphics displays. Maps usually depict the
topographic--the natural and/or manmade--features of a geo-
graphic area. The term chart is usually used to refer to
navigational maps showing coastlines, water depths, celestial,
or other information of use to navigators.

Sample map. 6

2.2-8
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Map overlays permit conversion of a basic map to maps which
feature particular aspects of the geographic area, e.g., elevation,
rainfall, equipment emplacement. The following figure uses an
overlay with symbolic notations to indicate both terrain features
and equipment placement.

Sample map ov~erlay.

f. Line drawing. The capability to create line drawings makes the
system very powerful in terms of- the types of information whi~ch
can be generated. Almost any kind of "~representation,"$ from

* ~. abstract to near photographic quality, can be produced. The
* ,¶. ~following line drawing depicts fire control geometry measures,

as follows:
Zone of responsibility
Fire coordination area (FCA)
Front line trace (FRLT)
No fire line (NFL)
Fire coordination line (FCL)
Air corridor

ft L

"AOR
"0.1

Sample line drawing.
2.2-9
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2.2.5

2.2.5 RECOMMENDATIONS FOR GRAPHICS DISPLAYS

a. Use graphics displays when demonstrating simple operational rela-
tionships to the user/operator.

b. Allow the user/operator to generate graphics displays when demon-
strating quantitative relationships of data categories.

"c. Use graphics displays for the presentation/interpretation of data
generated through automation.

d. Do not use graphics displays when an excessive number of data
parameters is included. A 3 x 7 format is probably maximum for
most quantitative graphics formats.

e. Do not use graphics displays for quantitative data when measures
are inordinately out of balance. Relationships on the order of
from 2 to 10 to one are appropriate for graphics display. Rela-
tionships on the order of 50 to 100 to one are inappropriate.

f. Add alphanumeric tag and annotation capability to graphics dis-
plays capabilities to enhance their meaningfulness.

g. Table 2.2-1, Method of Graphi.cs Display by Application, presents
general recommendations for the use of particular displays accord-

.'. ing to the type of output required by the user/operator.

Table 2.2-1. Method of Graphics Display by Application

"'•' ' KEY:KEY:, tAPPLICAT ION

"I - RECO" ENO{O . t .

.42 - ACCEPTABLE4a I

3. - ORKABLE OUT SUBOPTIMAL -
APPLICABLE •

~X

-IBAR GWAH. BAR CYMAR, HISTOGRA.'4 2 4 3 1

FRQUENCY POLYGON. TREND AItAYSIS 1 1 4 3 1
0,.- ... .... -•

SPIE '4ART 1 2 1 3

x FLOW CRARY, ORGAN.IZATION CH.ART & 1* 4 2 4

KAp. MAP O vER.LAy. CHARTy 2 1 1' 1 1SLIKE DOAW IG 11-A_______ 12 21*
""Recommea4d as Ist c1mice for standardization Virposes.

2.2-10
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2.2.6

2.2.6 ADVISORY COMMENTS FOR GRAPHICS DISPLAYS

a. Bar graph, bar chart, histogram

1. Label the axes of bar graphs, bar charts, and histograms
using consistent terminology and j ".ement. Labels for
the x-axis are generally centered and '.itten horizontally.
Labels for the y-axis are also generally centered, but
written vertically.

2. Use only upper-case letters for labels.

3. Use mathematically meaningful subdivisions for intervals
along the axes. For example, intervals of 1, 2, 5, and 10
are easily handled mentally. Seven is not usually a good
interval since it is not divisible. However, if the user/
operator is constructing week-by-week information on a
daily report basis, secondary intervals indicating the
seven days of the w.eek are appropriate.

4. Make separations and distinctions between/among different
data readily apparent by using shading and/or color coding.

5. Keep a good balance in the bar graph, chart, or histogram.
Long skinny "sticks" with wide spaces between them are poor
layout. Use wider columns with smaller spaces between the
columns so that comparisons and actual data readings are
easier to make.

6. Do not over-identify points along the axes. Intervals of
5, for example, can be marked and annotated at only the
"tens* intervals and still communicate the 5-level intervals
very readily. On the other hand, providing annotation at
only every fourth or fifth interval causes confusion in
interpretation.

7. Do not attempt to put excessive amounts of data into a

single chart; make multiple charts instead. The point of
the graphics display is to provide rapid and accurate
communication of the "sense" of the data. ProVide the raw
data--preferably in tabular form--as back-up.

b. Frequency polygon, trend analysis

NOTE: Because of the comparability of layout, many of the
advisory comwents provided for the bar graph, bar
chart, and histogram are appropriate to the frequency
polygon and to trend analysis. Review those advisory
"coftents for applicability to conitruction of specific
aspects of frequency polygons and trend analysis.

1. if trends are to be Compared, place multiple trend lines
on a oingle grid rather than using multiple grids with

i •only a single trend line per grid.

2.2-11
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2. Provide unique trend line symbols when trend lines intersect.

3. When line crossings are such that intersections can become
confused, use unique trend line symbols as well as unique
line structures (solid, dashed, dotted lines, and ccebina- 4

tions thereof).

4. If the system has a color graphics capability, use color
coding of lines to help eliminate line crossing confusions.
Color coding can be used to substitute for line structure
coding or to amplify the line structure coding.

c. Pie chart

1. Provide a clear label for each segment of the pie chart.
When a given segment of the pie chart is too small to hold
the label, place the label outside the segment and draw an
arrow to the segment.

2. When the user/operator might have need for the actual data
rather than just make comparisons (e.g., 76% and 14% versus
"larger" and "smaller"), provide the actual numerical nota-

tions within the segment. Again, if there is not space
within the segment to cl.arly indicate the value, place it
outside and draw an arrow to the appropriate segment.

3. Place upper and lower limits on the number of segments
the user/operator can include in the pie chart. A minimum
of 3 segments and a maximum of 9 is probably appropriate,
although in some instances 2 segments might be a useful
display. If data are such that more than 9 segments are
possible, it will likely be useful to combine the smaller

data elements into one group labeled "other." Under
these circumstances, provide such a message to the user/
operator.

4. Adding color to pie charts provides another dimension by
which to make categorical comparisons stand out. Use
colors in such a fashion so that adjacent colors are
compleentary rather than obtrusive and so that they do
not create an interactive *blooming" or obliterating
effect.

d. Flow chart, organization chart

I. Use flow charts and organization charts to communicate
A relationships among things and wuits and aspects of those

* relationships. When properly constructed, these charts
can communicate relationships more quickly and concisel.y
than textual info;.mtion. When inserted into textual
presentations, flow charts and organization charts support Ri
the textual presentation.

4 2.2-12
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2.2.6

2. Symbolic/shape coding of elements contained in flow charts
and organization charts provides a method for adding param-
eters of information or making distinctions between classes
or elements.

3. Us, color coding of lines to demonstrate different types
of relationships among elements included in the chart.

4. Always provide a key to symbolic and color codes.

5. A great variety of detailed information can be displayed
through the combination of symbolic and color coding of q

elements of flow charts and organization charts. However,
be careful not to overrule the intended simplicity by
incorporating too many dimensions of symbolic and color
coding into the chart.

e. Map, map overlay, chart

A 1. Use standard/doctrinal symbology on maps, map overlays,

and charts when available.

"2. When standard symbols have not been identified for specific

things, features, or conditions, make simple, clear, dis-
•'• tinctive symbols as representative as possible. Stick to

meaningful graphics construction. Use consistent symbols

from situation to situation so that symbology has consistent
meaning within the system, at least.

3. Position symbols on the map grid at eract locations. When
this is not possible, position the symbol near the location

and draw an arrow to the exact location. For accuracy pur-
poses in some instances, it will be necessary to provide
coordinates of the exact location along with the symbol.

4. Do not draw/place one symbol over another unless they can
both be clearly and unambiguously identified.

5. Orientation of the map symbol may be, in some instances,
as important as the location of the symbol.

6. The positional accuracy of symbols (or even their deletion)

is affected by the speed with which the symboil manipulation
is made.

7. Color and shading are ioportant dimensions in map con-
struction and prmit a great variety of detail. Be aware,

AJ however, of interactive effects of colors and of color
shading. The addition of too much detail through symbolic,
color, and shading coding will obscure the intended moaning
of the map.

2.2-13

.~ ~%

r 4.

%9

%~



2.2.6

f. Line drawing

" 1. Allow the user/operator to use line drawings as illustra-

tions to support textual information.

2. The accuracy and quality of the line drawing often is

affected by the speec5 with which it is made. Take quality

and accuracy requirements into account when making line

drawings.

40
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2.3.1

2.3 Selective Highlighting

2.3.1 DEFINITION

Selective highlighting is the application of illumination, color, graphics,

and/or other techniques t(' produce visual effects which announce clearly to the

user/operator that selected portions of a display have greater importance or

significance than other portions. Highlighting is appropriate to any of the

display types previously discussed. However, methods and applications of

highlighting, as well as purpose, differ by display type. Highlighting nakes

it easier for the user/operator to find and keep track of the most important

or critical information in the display.

,.4.
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2.3.2

2.3.2 APPLICATIONS FOR SELECTIVE HIGHLIGHTING

Selective highlighting is appropriate for the following circumstances:

a. To call attention to unusual values or information.

EXAMPLE: A logistics system highlights types of equipment
which are below recommended levels in a given company.

"b. To identify information which has been changed during editing
or some other form of data entry.,

EXAMPLE: A user/operator changes the number of heavy tanks
in the Order-of-Battle File for an armored division of a

-. -. potential aggressor. Before the new information is stored,
the system presents the user/operator with a list of some -*

of the most important features of that portion of the Order-
of-Battle File. In this list, the items which the user/
operator has changed are highlighted.

e. To specify information which should be changed during editing
or another form of data entry.

EXAMPLE. A file of information has been updated by reading
a number of cards into the file. Some of the entries are
wrong. An interactive portion of the system presents the
data which have been entered into the system, with the
erroneous data (as detected by the computer) highlighted.

d, To cill attention to high priority codes or messages.

E.SX4PLE: In an artillery data system, the user/operator
must be certain that the target coordinates for a fire mission
do not mean that friendly fire will impact on friendly forces.

* The data indicating these coordinates is therefore highlightei
when it is displayed.

a. To indicate the nature of alarms.

rxnmz%'ý.In a counications system, the user/operator T•ust
decide how to distribute massages down the chain of command. ,
Whleo reviewing a set of relatively routine messages, an
urgent transmission is received digitally. In a designated
portion of the CrT display, the receipt of the urgent
message is indicated and the source (or other Info tion) ...

$ of the message is highlighte6.

f. To call attention to special areas or features of the diýplay.

S, EXAPLE,- In wi SW syste", the user/operator must maintain,
special awareness of the location of emitters which are a .,

threat to hel icopters operating in ground support roles. In
a *ap display, the area around the point of an Army thrust
would be highlightod.

2.3-2
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g. To indicate data entry error or command entry error. r.
EXAMPIZ: In a logistics system, the user/operatcr is required
to enter codes for equipment types for which information is to
be retrieved. The system highlights the characters in the data
string which are not valid.

h. To provide warning of the consequences of a given command entry. '

EXAMZLES: In a system which stores and provides for update of
order-of-battle information, a user/operator specifies the
deletion of a particular type of data element from the entire
Order-of-Battle File. The system prints out a message warning
the user/operator that execution of this command will require ,
several hours, and that the information contained in this data
file will no longer be available on-line. This message is ¾
highlighted.

i. To identify search targets.

,* EXAMPLE: An intelligence system displays the location of
"potential aggressor units on a map display. For the purposes
of planning fox a particular operation, the user/operator is
particularly concerned about the location of armored units.

. By entering the appropriate command, the user/operator causes
*. the symbols indicating armored units to be highlighted on the *.

display.

j. To differentiate among different levels of a multivalued variable. 4

EXAMPLE: Am•o available is displayed on a status board for
the Commander's briefing. Adequrcy of available ammo is
depicted by a color code: green a adequate supplye yellow a

close to minimum requirements; red a below min.imum requirements.
The percentage at which the color indications appear vary 44%

according to peacetime/battle condition.

k. To locate the screen area where the "next action' will take place. O

EXAMPLE: In an acttinistrative systom, the user/operator Must N
enter requests for medical suppliez into a pzostructured format
which requires the drug supply code, the size, and the quantity
in a columnar fonamat. A blinking cursor indicates where the V.
next keyed-in data entry will appear.

9'1. To indicat.e need far data ojr comsand entry..

£tXL: In a field artillery system the user/operator, Vhen- 1
plauning a firing mina•si, has the option of providing some
ty-pes of data but same types of data must be ernter-ed before
the messasgeS can be fo.marded. if thc instruction to forward
thez message is rejected because of missing essential ,•ata,
the data field label blinks until the field is filled ini.

.4 2.1-3
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2.3.3

2.3.3 BENEFITS OF SELECTIVE HIGHLIGHTING

Appropriate utilization of selective highlighting:

a. Reduces error rates, by minimizing:

1. Failure to perceive or attend to significant or important
items of information.

2. Confusion about operational requirements.

b. Increases system throughput rates, by minimizing:

1. Time to recognize and attend to important or significant
*• information.

2. Time associated with differentiation of the priorities
of requirements or information.

2 .
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2.3.4

2.3.4 METHODS OF SELECTIVE HIGHLIGHTING

a. Brightness control. The information which is highlighted
appears brighter than other information on the display.

NO MATCH ON FILE NAME "CHKSUM"

DO YOU WISH TO:

1. ENMTE A NEW RETRIEVAL NAME

2. REVIEW THE VALIDi FILE NAM~ES

3. PERFOSI ANOTHER OPERATION

b. Character size control. The information to be highlighted
is presented in larger characters than that which is not
to be highlighted.

NO MATCH ON FILE NAME OCHKSUMn

DO YOU WISH TO:

I. ENTER A NEW RETRIEVAL NAME

2. REVIEW THE VALID FILE NAMES

3. PERFORM ANOTHER OPERATION

2.3-5
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c. Uppercase display. The highlighted information is pre-
sented in all capital letters.

NO MATCH FOUND ON FILE MWIE *CHKIUM"

S•DO YOU WISH TO:

1. ENTer a new retrieval name

2. REView the valid file names

3. PERform another operation

d. Reverse video or reverse display. The colors of the letters
or characters and the colors of the background on which they
are presented are reversed.

,

DO YOU WISH TO:

. ENTER A NE' RETRIEVAL NME

, REVIEW THE VALID FILE NAN!

. PERFOI MNOTHER OPERATION

--

"2.3-6
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2.3.4

e. Underlining. Important information on the display is under-
lined.

NO MATCH FOUND 0N FILE NAME "CHKSUM"

DO YOU WISH TO:

1, ENTER A NEW RETRIEVAL NANE

2. REVIEW THE VALID FILE NAMES

3. PERFORM ANOTHER OPERATION

f. Mixed character fonts. The highlighted information is
presented in a type style different from nonhighlighted
information.

NO MATCH 'FOUND ON FZZHB NME "CSXgSU

DO YOU WISH TO:

1. uiTR A NEW RETRIEVAL NAME

2. agvIEW THE VALID FILE NAMES

3. PERFORN ANOTHER OPERATION

!•i 2.3-7
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g. Color contrast or colorcoding. The highlighted information
is presented in a color that is different from other infor-
mation.

NO MATCH ON FILE NAME *CHKSUN"

00 YOU WISH TO:

1. ENTER A KEW RETRIEVAL NAME

2. REVIEW THE VALID FILE NAMES

3. PERFORM ANOTHER OPERATION

h. Blinking, flashing, or pulsating. The highlighted informa-
tion blinks rapidly on and off.

NO MATCH FOUND ON FILE NAME "CHKSUM"

NO MATCH FOUND ON FILE NAME "CHKSUM"

2. -
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i. Boxing or surrounding. The highlighted information is con-
tained within a box formed by lines or symbols.

*NO MATCH FOUND ON FILE NMAE *CHKSUM'

*1* *ENT*ER A NEIV RETRIEVAL KANJIE

*2* *REV*IEW THE VALID FILE NANES

*3* *PER*FORM ANOTHER OPERATION

.. ..* .. 1.1 . . -.- 4 % ?

'I4

j.Arown. n rowdrwno te iply ndute ta
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k. Symbolic tagging. A symbol located near an '.tem or group
of items on the display indicates that it (thcy) are worthy
of special attention.

.v-

I. Alphanumeric tagging. Groups of characters located near infor-
mation in the display indicate that these items are important.

IIIIIII I llllI
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2.3.4

m. Position displacement. Information is highlighted by moving
it out of its "normal" position.

THE FOLLOWING IS MA ALPAETIZEO LISTING OF THE PERSONNEL IN THE
THIRD ARMORED BATTALION WITH HIGHER THUN AVERAGE RTINGS BY
SUPERIORS:

ARONS, A.J., SP-4
ABRAMS, B.F., SP-S

ANDERSON. N.F, SP-4
BUTLER, F.C., E-3
CAVILAUGU, R.T., SP-S
CELLINI, I.T.. C-S
COSKOWITZ, R.T., SP-5

DOTLICH, G.L, E-4
ERMANDO. S.R., SP-4
EXETER, 0.0., E-5

PRANC.SCA, H.J.. SP-5
GALLOWAY, O.L.. SD-S

2.3-11

9, '.,.

r• I+1+ ' *• '• mr~ +* • • + •1 • +1 +1+1 +++ + .* ++ ++1 " 1" • " • •, *• 1" • %: •+1%I "" +" *%+II*+11' -*.+ + * . *, • " + 1"T I, '19

,) • .. . . . • + + - +



2.3.5

2.3.5 RECOMMENDATIONS FOR SELECTIVE HIGHLIGHTING

a. Table 2.3-1, Method of Selective Highlighting by Type or Format
of Output Display, presents a general list of recommendations
for the use of pazticular types of highlighting according to
the type of output device which the user/operator will be view-
ing. Before making a final decision on the method of selective
highlighting, be sure to consult the chart showing recommenda-
tions for highlighting method for particular applications
(Table 2.3-2), as well as the detailed discussion of highlight-
ing methods presented in Section 2.3.6, Advisory Comments on
Methods of Selective Highlighting.

b. Use selective highlighting to indicate information in a display
"which is significantly more iuportant than other information in
the display.

c. Use highlighting when it is desirable to gain the attention of
the user/operator.

d. Do not use selective highlighting when the amoujnt of informa-
tion to be highlighted exceeds ten percent of the total infor-
mation in the display.

Table 2.3-1. Method of Sele.ctive Highlighting by Type or Format
of Output Display

KEY
I - RECOM4MENDEO TYPE OR •EDIU4 OF DISPLAY
Z - ACCEPTA.BLE

3 - WORKABLE BUT Alpha.
OPTIMAL nuseric4 - NOT RECOMMNDED[ 00 Alpha. Hard CopyvI

NOT APPLICABLE nftric Graphic T1ra1ia Platter, -
CRT CRT or Prin.ter/

Teran|alt Terflra1 Printer Plotter

Orightness Control 1 4 4

CI.racter Sit* Control 1 I I Ib

All upper Cate 2 2 2 2

Reverste Diplay 1 ' 4 4

Unilrlining2222

Different 1font 2 21.

- Color control 4 1

slinking. f '.toll" 3 3 a

l o 2 I -

Arnowing 4 42

, I.

S1~,b•flIz Toaggt 4 4 4 2 *

Alp-hanv~ric T13;Ingq 3 3

pi~tltto OIt a Al4c-It I I 3 -i. "

* • ecoadod as Ist choice for tUtdardizatoloft pinom.

2.3-12
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2.3.5

Table 2.3-2. Method of Selective Highlighting by Reason forUsing Highlighting

APPLICAT!0ON

KEY: EWND

2 - ACCEPTABLE 
*

3. WOKABLE UT C

SUBSOPTIMAL00 
.

NOT APPLICABLE -

Brightness Control 1 1* 1- " 2 1. 1. I 1-. Character Size Control 1 1 1 1 4 7 1 1 2

All Upper Case 2 2 2 2 3 4 2 2

Reverse Display 2 2 2 2 2 3 2 2 1

Underlining 2 2 2 2 3 3 2 2 4

Different rO'It 2 2 3 4 2 4

Color Control 11 211 1

Blinking, Pu'satIng 3 3 3 2 1" 3 4 3 2

losing 3 3 14 L 2
ArrQwl!g 2 2 2 3 4 4 4 2 2

Symnbol1e3ic 42,i 2 2 2 4 4 3 F4 4 21

•A1phangaer1c Tjie 4 4 4 4 3 3 3 4 3

Position O11placwt 2 3 3 4S" Reoeao a lit U/ice for $4ft&arlioettoA purps•tn.
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2.3.6

2.3.6 ADVISORY COMMENTS FOR SELECTIVE HIGHLIGHTING

a. Brightness control

1. Do not use brightness control when more than three levels
of brightness are employed.

2. Do not use brightness control when the lighting in the area
where transactions must be performed is too bright to per-
mit adequate discrimination of brightness levels in the
display.

3. Do not use brightness control when the amount of illumina-
tion coming from the display will increase probability of
detection of the user/operator by potential aggressorforces.

4. Do not use brightness control when its use will cause the
user/overator to perform poorly on other tasks because the
excess light from the display causes eye adaptation to the
brightness of the display.

b. Character size control

1. Do not use character size control when it reduces the num-
ber of characters which can be placed on the display and
increases the number of pages in a multi-page display.

2. Do not use character size control where the type of char-
acter used in highlighting decreases the legibility of the
display.

3. Do not use character size control where the "blooming" or
"blurring" of the larger characters decreases the legi-
bility of other information in the display.

C. Uppercase display

1. Do not use all upper case where the legibility of the
highlighted information is imp4ortant. Use of all capi-
tel letters makes tuxt difficult to read.

4-,,

2. Do not use all upper case for highlighting where other
information on the display would normally be presented
in upper case, e.g., where the display contains mili-
tary acron).s such as CIWCPAC. CIN.EUR, USA7E, etc.

3. Do not use all upper case where it would interfere with
a code scheme in which lower case characters are required.

2.3-14 4.
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2.3.6

d. Reverse video or reverse display

1. Do not use reverse display when its use will cause the
user/operator to perform his/her other tasks poorly
because excess light from the display causes eye adapta-
tion to the brightness of the display.

2. Do not use reverse display when its use increases the ,'
amount of light coming from the display, increasing the
probability of detection of tho user/operator by an
enemy.

3. Do not use reverse display when the "blooming" or
"blurring" caused by the bright background decreases

4.the legibility of the display.

e. Underlining

1. Use underlining when maintaining the legibility of
highlighted text is crucial.

2. Do not use underlining when highlighted ch&racters and
underline appear on two different display lines.

3. Do not use underlining when its use will require that
the number of pages in the display be increased.

4. Do not use underlining when the underlin:ng cannot be
overlaid on the information to be highlighted.

5. Do not use underlining when "blooming" or "blurring"
caused by the underlining reduces the legibility of

highlighted or other characters.

6. Do not use underlining for highlighting when this
technique is already being used for other purposes.

7. Do not use underlining for alarms or when it is
crucial to gain the attention of the user/operator ;44i
by means of selective highlighting.

C_ýA f. Mixed character fonts

.. Do not use different fonts when the font which must
be used for highlighting reduces the legibility of
highlighted information.

2. Do not use different fonts w1en the difference between
the t% fonts is •ot gufficient to produce the dis-
tinctive4ess required for highlighting.

3. Do not use different fonts w:hn the amount of informa-
tion needed to construct characterv in that font
itcreates transmission time.

2.3-15 ii



2.3.6

4. Do not use different fonts for alarms or when it is
"* otherwise necessary to gain the attention of the user/

operator by means of selective highlighting.

*• g. Color contrast or color coding

1. Use color coding when the number of categories of high-
* lighting is large.

2. Use red color coding if it is desirable to avoid user/
operator adaptation to the brightness of the display.

3. Use the most easily readable color--usually yellow-green
or white--for normal or unhighlighted information.

4. Use red color coding for alarms or other situations
where it is necessary to gain the attention of the

w user/operator through the use of selective highlight-
ing.

5. Use green color coding to indicate normal or nonalert
status.

6. Do not use color coding when the available colors are
S. of such density and hue that they are likely to be

confused by persons with defective color vision.

7. Do not use color coding if the use of color reduces the
legibii!Lq of highlighted or other characters.

8. Do not use color coding if lighting in the areas where

users/operators interact with the system will cause the
colors to wash out.

h. Blinking, flashing, or pulsating

1. Use blinking only for alarms or in o4hor situations

where alerting or gaining the attention of the user/
operator outweighs the irritation and reduced legi-
bility caused by blinking, flashing, or pulsating
information.

2. Use blinking only when the highlighted information
flashes *ona three to five times per second.

3. Do not ,se blinking where this form of hiqJhlightinq

* canjiot be turfed off by the u-ser/ope rat"r T14

4. Do not use blinking when the terminal to be used has -

Is 9 long-persistence phosphors which would cause the rate V
Sof blinking to be less than three to five tizes per
second.

:4;
• "!•~~~. 3-16 "••'"°
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2.3.6

6%,

Boxing or surrcunding

1. Use boxing when there is a need to highlight large amounts
of text.

2. Use boxing to indicate "working" portions of a display.

3. Do not use boxing when the information to be highlighted
is scattered more or less randomly throughout the display.

4. Do not use boxing when this form of highlighting wculd
require increasing the number of pages of a display.

j. Arrowing

1. Use arrowing when there is a need to logically connect
two symbols or groups of symbols such as connecting the
code name of an organization to a char-t symbol referr ng
to that organization.

2. Do not use arrowing where many items muat be highlighted
simultaneously.

3. Do not use arrowing to indicate items to be scanned.

4. Do not use arrowing to indicate alarms or other high-
priority messages and codes.

k. s.bolic tagg•in

1. Do not use symbolic tagging if other methods of highlight-
ing are available.

1.Alphanum~eric, taqqing

1. Use alphanumeric tagging where there i6 a need to provide •%4_
a code link between a s)ymdl on the di,31d.y and more
detailed infomation aWut the thing that the symbol . -

repronnts, e.g. , use the tag *3 APA SN" to retrieve
more inforzation about a symbol on a map dCspley which
reptesents the position of the third armored battalion. -

2. Do not use ilphAnume-ic tagging we.re there is & pressing
*, need for distinctivoness in highlighting.

3. DW not use alphanumeric tagging to hiqhlight alphanumeric
information, unless the tagging is accoVpanied by the
application of other sorts of selective hiqhlighting.

* ~e.g.. brightness conitrol. position displaceoznt.

2..%-lT4.-.'
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M. Position displacement

1. Use position displacement where vertically oriented lists
of information must be rapidly scanned.

2. Use Position displacement wihere displays which are to be
scanned must be scrolled.

2.3-18
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SECTION 3. DATA ENTRY AND HANDLING

Guidelines in this category suggest ways for maximizing the speed, accuracy,

and efficiency of user/operator entry of data into the system. These guidelines

encompass the following topics:

1. Information on Legal Entries--Deals with methods for presenting
the user/operator with information on the content and format of
data to be entered into the system.

2. Unburdening of Input--Provides techniques which simplify the data
input process and allow the user/operator greater ease in entering
data.

3. Interrupts and Work Recovery--Presents methods for minimizing
the disruption caused when a processing halt occurs and for
maximizing smooth transition during recovery.

3-1
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3.1.1

3.1 Information on Legal Entries

3.1.1 DEFINITION

Information on legal entries refers to information on the format (the

structure) as well as the content (the kind) of data which comprise a legal

entry. A legal entry is that data determined to be acceptable to the system;

it depends upon system definition. Criteria for making that distinction

include length requirement for data entry; the data field; type of element

being employed, whether it be alpha, numeric, or special characters; and the
appropriate sequence.

The use of such information provides the user/operator with the necessary

knowledge to enter data appropriately.

*LA

".3.1-1
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3.1.2

3.1.2 APPLICATIONS FOR INFORMATION ON LEGAL ENTRIES

Information on legal entries should be provided to the user/operator when:

a. The format of the information to be entered is critical to the
interpretation of the entry by the system.

EXAMPLE: In a particular tactical system, the user/operator
must enter the date according to the format YYDDMM; another for-
mat, such as DDMMYY, will be incorrect. Information on legal
entries permits the user/operator to determine the proper format.

b. The coes for a data field are limited in number and rigidly
constrained in content.

EXAMPLE: In an order-of-battle data exploitation system, the
software can recognize only certain codes specified for
particular equipments. Thus, a user/operator who wants to
refer to the Soviet T-72 heavy tank must enter "VTNK(T72)."
Entering "SOVIET T72," "T-72 TANK," "SOVIET HEAVY TANK," "T72,"
or any other variant will be rejected by the system as an
illegal entry. Information on legal entries provides guidance
to the user/operator in determining the correct code for the
"data element he/she wants to represent.

c. The user's/operator's entry can be valid but still incorrect.

EXAMPLE: In a field artillery system, the user may nave
the option to select from a variety of types of rounds (high
explosive, armor piercing, fragmentation, smoke, etc.). Thus,
any one of several entries would be valid in response to the
system's data entry prompt (e.g., "ENTER TYPE OF ROUND -- "),

even though only one might be appropriate for a particular sit-
uation. If the user/operator wants to call for high explosive
"rounds, but enters "SM" (for smoke) instead of "HE" (for high
explosive), the system has no way to "know" that the entry is
an error. Information on legal entries permits the user/oper-
ator to review the available options for the data entry field,
and to select the code that matches his/her intentions.

d. The user/operator may have difficulty recalling valid codes
because of inexperience or because the set of codes-is large.

V. EXAMPLE: In a communications system, experienced users/operators
have learned the codes to be entered into each of ten message
formats. The system must, however, be able to operate even if
all experienced user3/operators have become disabled or other-
wise unavailable. Information on legal entries will permit
inexperienced personnel to continue system opei.ations, even
if wit•h reduced efficienzy.

EXAMPLE: In an administration systera, the user/operator must
enter a code to denote a particular type of medical supply. The

3.1-2



3.1.2

set of such codes is large, numbering into the thousands. Even
highly experienced users/operators cannot remember all the codes
and the medical item that each code represents. Information on
legal entries assists the user/operator in selecting the code
appropriate to a particular data item.

e. The codes or terminology used in the system differ from cor-
responding standard codes used in most other situations.

EXAMPLE: In a command and control system, the phrase "Free Fire
Area" is coded as "FCA," rather than the doctrinal "FFA" as
specified in FM6-20. Information on legal entries alerts the
user/operator to the existence of such non-standard usages.

f. The range of values for a numerical data field is limited.

EXAMPLE: In an intelligence information system, the user/oper-
ator must enter latitudes in degrees. Entering the value "97"
exceeds the legal limit for a latitude. Information on legal
entries shows the user/operator the range of legal values.

g. Each of the possible codes is lengthy.

EXAMPLE: In a command and control system, the user/operator
must enter a unit ID for companies which includes all of the
unit's parent organizations up to division (for example, C
Company, 1st of the 64th Armor, 2nd Brigade, 14th Armored
Division must be entered as 14/2/1/64/C). Information on
legal entries helps the user/operator to enter the required
data.

%I
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3.1.3

3.1.3 BENEFITS OF INFORMATION ON LEGAL ENTRIES

Information on legal entries:

a. Reduces error rates, by minimiting:
m4

1. Failure to recall legal entries.

2. Typographical errors made in entering long data entry
strings.

3. Errors resulting from failure to remember O'ata ent:y.
codes after consulting HELP files or system reference
manuals.

"b. increases system throughput rates, by minimizing:

1. Time to locate legal values information.

2. Time to display long lists of legal entrier at the
user terminal.

"3. Time to locate reference documents.

4. Time to look through HELP displays.

5. Time to correct errors.

"-i!

--ii.

V. I
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3.1.4

3.1.4 METHODS FOR PRESENTING INFORMATION ON LEGAL ENTRIES

a. Input menus. Two types of input menus can be used to show the
user/operator the legal entries for a data field, simple and
hierarchical:

1. Simple input menus are used when the number of legal
entries is small enough to require no more than two
columns on the display screen.

AVAILABLE AMMUNITION TYPES ARE:

1. ARM --- ARMOR PIERCING

2. BIO --- BIOLOGICAL

3. ILL --- ILLUMINATION (FLARE)

4. FRA --- FRAGMENTATION

5. GAS --- GAS/CHEMICAL
6. INC --- INCENDIARY

7. NUC --- NUCLEAR

8. SMO --- SMOKE

ENTER THE # OR LETTER CODE FOR DESIRED AMMUNITION TYPE, OR

ENTER ONLY A CARRIAGE RETURN TO GET BACK -- >

II

3.1-5
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3.1.4

2. Hierarchical input menus are used when the number of legal
entries exceeds two columns on the display screen.

IN WHAT TYPE OF EQUIPMENT ARE YOU INTERESTED?

1. CO --- COMBAT EQUIPMENT

2. AI --- AIR EQUIPMENT
3. TR --- TRANSPORTATION EQUIPMENT

4. EN --- ENGINEERING EQUIPMENT

5. etc.

-J;

> .) - -> C O

,4., .

IN WHAT TYPE OF COMBAT EQUIPMENT ARE YOU INTERESTED?

1. ARM --- ARMORED EQUIPMENT

2. CMD --- COMMAND AND CONTROL EQUIPMENT

3. INF--- INFANTRY EQUIPMENT

4. etc.

---•,.~ 4.

-- >ARM

--ew Depending on the user's/operator's purposes, an additional
frame could list specific pieces of armored equipment, or
the user/operator might request a summary of available
armored equipment or request some other processing func-
tion.

3.1-6
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3.1.4

b. Input examples. Input examples are used to show the user/
operator the correct format of legal entries, the correct
content of legal entries, or both.

ENTER TIME IN HOURS, MINUTES, SECONDS AS "HH:MN:SS"

ENTER TIME IN HOURS, MINUTES, AND SECONDS AS "HH:MM :SS"

EXAMPLE: 12 SECONDS AFTER 1:32 PM
-- > 13:32:12

3.1-7
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3.1.4

i
C. User-definable data entry codes. User-definable data entry codes

permit the user/operator to define "shorthand" codes which repre-
sent lengthier data entry codes.

CODE STANDS FOR

3H 303_FABDHQ

4S 404_FABDSD

ENTER UNIT DESIGNATION -- 33FDQ(VALID ENTRY CODE)

ENTER UNIT ME:IGRATION -- 3H (VALID ENTRY CODE)

3.1-8
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3.1.4

d. Display linkages. Display linkages direct the user from a
particular data entry display to a section of ;A legal data
entry code book or manual containing information on legal
entries.

DISPLAY -3.B.1

---- --- ---- --- ---- --- --- ---- --- ---- --- ---- --- ---

ENTER MIWNMITION TYPE -

I0,

3.1-
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3.1.4

e. Code books and manuals. Code books and manuals provide
detailed information on legal entries which cannot be
placed on data entry displays.

S~VALID AMMUNITION CODES

1. ARM---ARMOR PIERCING

2.

e.'

"'% I'
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3.1.5

ft..

3.1.5 RECOMMENDATIONS ON INFORMATION ON LEGAL ENTRIES

a. Table 3.1-1 presents general recommendations for using different
methods for presenting information on legal entries depending on -'

the particular application. Before deL ding to use one or more
of these recommendations, the reader should review the general
recommendations in this section and the advisory comments on
specifi' methods in Section 3.1.6.

V

Table 3.1-1 Method of Presenting Information on Legal Entries by
Application Being Considered

¢EY: APPL ICAT ION
.. I - RECOW4END(D

"2 - ACCEPTABLE

.4 -W NOT Rt4 OR ROT

APPLICABLE

- INPUT ME~NUJS ~ ~ ~

V ý;
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b.Uet4$ue/prae ~itltDpovd rftaina
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•i 3.1.5

b. Use the user/operator terminal to provide information on
* legal entries whenever possible.

c. Use the highest computer-to-terminal data transmission
rates possible for displaying information on legal entries
to the user/operator terminal. Minimum data transmission
recommendations are presented in Table 3.1-2.

Table 3.1-2. Minimum Data Transmission Rates for Various Types
of Legal Data Entry Information and Desired Dis-
play Times.

DESIRED DISPLAY TIM
:I"SLOWEST

FAST MODERATE ACCEPTABLE

u(1 Second to ( Seconds to (15 Seconds to
Type of Legal Data Entry Approximate Number put Data on put Inforina- put Infonma-

Information of Characters Screen) tion on Screen) tion on Screen)

Format for a Data Entry 10 characters 2 characters per 0.7 characters
Codu 10 per second second (about 20 per second

(about 100 baud) baud) (about 7 baud)

"Format and Example for So characters lp characters 3 characters
"FoData Entry Code per second per second per second

aa ny d(about 500 baud) (about 100 baud) (about 30 baud)

Short Data Entry Menu 200 characters 40 characters 13 characters
(About 4-8 Options in 200 per second pe' second per second
W%'.) (about 2000 baud) (about 4005 baud) (about 130 baud)

Long Data Entry Menu; 1000 characters 200 characters 67 characters
Single Page of Multi- 1000per second per second per second
Page Data Element (about 10,000 per seond per seo n d
Dictionary or Help File baud) (about 2000 baud) (about 670 baud)

d. Provide a means for the user/operator to prevent the system
from displaying legal data entry information if he/she is
experienced enough not to need it. (NOTE: this is partic-
ularly important if data transmission rates to the user/
ol~erator terminal are low.)

e. Make display formats for data entry identical to or com-
patible with formats used for output, scanning, and review
of data items entered previously.

f. Provide illustrations and examples for legal data entry
information whenever possible.

N g. Provide definitions for all data entry codes.

h. Order the information on legal entries in a manner which
is consistent with the way in which the user operator will
use the information. Some examples of ordering methods are:

S3.1~3-12 .•
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3.1.5

alphabetically (e.g., codes for designating countries);
(2) SUBJECT ORDERING, in which codes are arranged by the
subject with which they deal (e.g., codes for types of
combat equipment).

i. Message formats ire best designated by the use of all letter
codes as opposed to a mixed alphanumeric code.

j. Always provide legal entries in codebooks or manuals (even
when legal entry information is available at user terminals),
for offline study and reference. :

k. Provide duplicate code organization methods where different
users/operators may desire to locate codes in different ways.

1. Provide duplicate legal entry information where users may

use different terms to mean the same thing, for example:

COUNTRY NAME CODE

RUSSIA URS

SOVIET UNION URS

UNION OF SOVIET SOCIALIST REPUBLIC URS

m. When required data entries can be deferred, provide data vali-
dation software which signals omissions to the user/operator,
permitting either immediate or delayed input of missing items.

n. When entry of a required data item is deferred, require the
user/operator to enter a special symbol in the data field to 6.4
indicate that the item has been temporarily omitt,'d rather e

than ignored.

o. Automatically display currently defined default values in
their appropriate data fields upon initiation of the data
entry transaction. Dr not expect the user to remember them.

p. In any data input transaction, allow the user/operator to
replace a default value with a different entry, without
changing the current default definition.

q. When useful default values for data entry cannot be predicted
by system designers, provide a special transactior, to define,
change, or remove default values for each data entry field
to the user/operator (or an authorized supervisor).

r. When a field dalimiter must be used for data entry, adopt a
standard character for that purpose slash (/) is preferred.

•% .:
4~
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3.1.5

s. When shorter than the maximum length of entry is allowed,
distinguish between required and optional elements. Use dashes
(---) to denote required length; use dots (...) to indicate
additional elements.

t. In labeling data. entry fields, use terms, codes, and/or abb-e-
viations that appear in doctrinal literature or that are known
to be familiar to the user/operator population. (See 6.2,
Standard Terms, and 6.4, Abbreviations and Codes.)
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3.1.6

3.1.6 ADVISORY COMMENTS ON METHODS FOR INFORMATION ON LEGAL ENTRIES

a. Input menus

1. Use information on legal entries on input menus where the
Susers/operators of the system are likely to be inexperi-

enced in the content of legal entries.

2. Use information on legal entries on input menus where
input codes are long, only if the user/operator can bene-
fit from positional coding in the menu.

3. Provide a method for experienced users/operators to stack
commands to bypass input menus.

4. Do not use menus of legal entries where data transmission
rates are low (below 1200 baud).

b. Input examples

When possible, use format and content examples in combination
rather than using one or the other. (A content example illus-
trates the format; a format example makes the format more
explicit.)

c. User-definable data entry codes

1. Use user-definable data entry codes where different users
are likely to use different sets of data entry codes.

2. Use user-definable data entry codes where users/operators
will use some codes more frequently than others.

d. Display linkages

Use display linkages where low computer storage capacity
limits the amount of information which can be placed on
data entry display menus and/or in HELP files.

e. Code books and manuals

1. Always provide legal entries in code books (even when
legal entry information is availablo at the user ter-o
minal), for off-line reference and study.

2. Order the information on legal entries in a manner whichl
is consistent with the way in which the user/operator
will use the information. Some examples of crdering
methods arez

(a) ALPIOADTIICAL ORDERING, in which cedes are arranged
alphabetically (e.g., codLs for designating countries).

L
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3.1.6

(b) SUBJECT ORDERING, in which codes are arranged by the

subject with which they deal (e.g., codes for types
of combat equipment).

(c) DISPLAY ORDERING, in which codes are arranged so that

valid codes for a particular display are all in a

single place in the code book or manual.

3. Provide duplicate code organization methods where different
users/operators may desire to locate codes in different
ways.

4. Provide duplicate legal entry information where users may
use different terms to mean the same thing. For example:

COUNTRY NAME CODE

RUSSIA URS

SOVIET UNION URS

UNION OF SOVIET SOCIALIST REPUBLICS URS

. -.6
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3.2.1

3.2 Unburdening of Input

3.2.1 DEFINITION

Unburdening of input deals with ways to reduce the time and effort required

to enter data and commands. It consists of capabilities within the system to

eliminate or automate as many input tasks as possible, thereby minimizing the

workload for users/operators.
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3.2.2

3.2.2 APPLICATIONS FOR UNBURDENING OF INPUT

4a. In command entry, when lengthy commands are typed in at the
* keyboard.

EXAMPLE: A tactical intelligence system uses commands such as
PRINT, READ, EXECUTE, and TRANSFER to control the sequence of
operations and the flow of data in the system. Forcing the
user/operator to type in each command in its entirety, rather
than permitting entry of abbreviations (e.g., Print, Read,
Execute, Transfer), imposes an unnecessary burden in terms
of the numbers of required keystrokes. The excess keystrokes
also provide unnecessary opportunities for keying errors.

b. In repetitive command sequences.

EXAMPLE: An administrative system uses commands to identify
the type of personnel transaction being entered (e.g., PROMO-
TION, PCS, LEAVE). Forcing the user/operator to enter the
same command each time a particular transaction type is
entered imposes an unnecessary burden, and creates additional
opportunities for keying errors.

c. When the system has a large command set.

EXAMPLE: A supply control system has a large number of
commands to control the various types of data entries and
routine output reports. Forcing the user/operator to learn
this command set in order to accomplish normal operations
imposes an excessive memory burden.

d. In highly repetitive data entry tasks.

EXAMPLE: A command and control system requires certain types
of data that do not change frequently over time (e.g., unit
identifications), but which appear in most or all input and
output formats. Forcing the user/operator to enter this
relatively constant data each time such a format is used
imposes an unnecessary burden,.t

e. In entry of lengthy data items.

EXAMPLE: To obtain the required accuracy in target coordinates,
an artillery system requires the user/operator to enter 10-digit
values for the target's latitude and longitude. Entering each
value as a continuous 10-digit string imposes an excessive
short-term memory burden.

f. In transcribing data from typed or printed forms.

EXAMPLE: A supply system requires the user/operator to type
in data from standard printed forms. If the input format does
not match the format of the printed form, the user/operator must

search through the form for each data item, making the entry
4 task unnecessarily complex.

3.2-2
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3.2.2

g. When only a few data fields must be entered into a preformatted
display containing many fields.

EXAMPLE: An artillery command and control system uses prefor-
matted displays for all data input. Often, only two or three
of the data fields must be used to provide the required entry.
Forcing the user/operator to skip over unneeded fields reduces
throughput and increases the probability of entering data in
inappropriate fields.

h. When data to be entered are received in nonstandard order.

EXAMPLE: In a personnel system, the user/operator usually
receives data on printed forms. Occasionally, however, data
are received in unstructured, verbal communications. Forcing--
the user/operator to enter such data in a standard, fixed
sequence imposes a burden on both the user/operator and the
provider of the data.

i. When varying formats describe the same data content.

EXAMPLE: A date may be expressed in a variety of numeric and
alphanumeric forms (e.g., 11/30/81 or 30 November 1981).
Forcing the user/operator to use only one fixed form requires
"an unnecessary translation of all other forms to the required
form.

j. When data may be expressed in more than one unit of measurement.

EXAMPLE: An artillery command and control system uses latitude
and longitude for target coordinates and other location infor-
mation. Forcing the user/operator to translate other measure-
ment units (e.g., UTM) to latitude and longitude will reduce
throughput and increase errors.

1.•'
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3.2.3

3.2.3 BENEFITS OF UNBURDENING OF INPUT

Unburdening of input will enhance overall system performance through

improved user/operator performance by:

a. Reducing error rates, by minimizing:

1. Inability of the user/operator to maintain throughput
"requirements given the amount of command or data entry
keystrokes necessary.

2. Probability of typographical error for each keystroke.

3. Judgmental or logical errors in defining complex sequences
in commands which could have been "canned" by the users/
operators in previous executions of the same command
sequence.

4. Probability of selecting commands or data entry options
which are invalid given prior user/operator command or
data entries.

5. Transcription errors in data or command input which could
have been generated or obtained by the computer system.

"6. Increased error rate associated with entry of redundant
information for purposes other than verification and
validation.

7. Misestimations from graphics displays.

8. Failure to accurately recall command or data entry content/
format presented on non-linked HELP displays.

b. Increasing system throughput rates, by minimizing:

1. Time required for entry of individual commands which
require more keystrokes than necessary.

2. Time required to generate commands which could have
been stored for subsequent use.

V 3. Time required to enter redundant commands in situations
•,,.;."other than verification and validation processes.

4. Time required to correct errors resulting from inade-
quate attention to considerations of unburdening of
input.

3.2-4
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3.2.4

3.2.4 METHODS FOR UNBURDENING OF INPUT

a. ter-propagated. data. if a data item does not change often
but is used frequently by the system (e.g., a unit identifier),
it can be saved in a special area of storage and then retrieved
automatically whenever needed.

b. Computer-generated data. When necessary data can be calculated
from data entered previously, the machine can perform the cal-
culations automatically and display the result when and where
needed.

c. Hardware form scan. If typed or printed forms are prepared in
a machine-readable font, hardware scanners can be used to input
the data into the system.

d. Menus. Menus can be used to ease the burden on users/operators,
both for entering commands and for entering data.

1. CHANGE CHARACTER

2. INSERT CHARACTER

3. DELETE CHARACTER
S4. DELETE TO END OF LINE
5. DELETE TO END OF PAGE

ENTER THE NUMBER OF THE DESIRED COMMAND: *

%I

9.:
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AVAILABLE AMMUNITION TYPES ARE:

1. ARM -- ARMOR PIERCING
2. BIO - BIOLOGICAL

3. ILL -- ILLUMINATION (FLARE) L
4. FRA -- FRAGMENTATION

5. GAS -- GAS/CHEMICAL
6. INC -- INCENDIARY

7. NUC -NUCLEAR

A8. SMO - SMOKE

ENTER THE # OR LETTER CODE FOR DESIRED AMMUNITION TYPE, OR
ENTER ONLY A CARRIAGE RETURN TO GET BACK --

e. HELP files. HELP files can be used to explain the, format,

strutur, and requi;red content of lengthy data items. They

ca eue nsmlrfsio o ag omn es

UNIT 1.0. CONSISTS OF THE FOLLOWING ITEMS-OF INFORMATION:
1. COMPANY

2. BATTALIONr
3. BRIGADE

4. DIVISION

ENTER THESE ITEMS IN THE SAME ORDER AS LISTED ABOVE.
I ~SEPARATE EACH ITEM FROM THE NEXT ITEM WITH A SLASH.

FOR EXAMPLE. B COMPANY OF THE 1st OF THE 64th AR

BATTALION, 3rd BRIGADE. 37 AR DIVISION WOULD BE:
8/1-64 AR/3/37 AR

[ENTEIR YOUR UNIT 1.D.:w

4 ~3. 2-6
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3.2.4

f. Prespecification of data entry progression. Software can be
provided to permit the user to specify the sequence in which
data items will be entered.

THE "UNIT DATA" FORMAT CONTAINS THE FOLLOWING DATA ITEMS:

1. UNIT I.D. 6. MORALE

2. DTG 7. TRANSPORT
3. CDR 8. READINESS
4. PARENT UNIT 9. WEAPONS

5. PERSONNEL STRENGTH 10. AMMUNITION

ENTER THE NUMBERS OF THE DATA ITEMS YOU WANT TO USE, IN

THE ORDER YOU WANT TO USE THEM. USE COMMAS TO SEPARATE

THE NUMBERS. FOR EXAMPLE:

1, 4, 7, 10, 5

g. Fixed function keys. Fixed function keys allow the user/operator
* to press a special key on a terminal keyboard to indicate to the

computer that a particular operathion should be performed. The
keys are labeled with the operatioas which the system is to per-
form.

.4
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3.2.4

h. Variable function kens. The user/operator presses a special
key to indicate to the computer that a particular operation
should be performed. The variable function key may perform
different functions, depending on what kind of activity the
user/operator is performing. Usually the specific effect of
pressing a given variable function key is indicated by a
brief menu presented on the terminal or on transparent key
label overlays or underlays.

KEY 1: STORE KEY 2: RETRIEVE KEY 3: EDIT

KEY : XJ4IT KEY 5: VI3EW QUEUE STORE

RETRIEVE UPDATE LOG
JOURNAL

•EDIT 1 o Fl "XMIT CET

W a° . .=,
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3.2.4

1. Cursor control for field specification. The user/operator moves
the cursor to the first data entry position of the desired data
field. The system recognizes the cursor position and acknowledges
that the data field has been selected.

USER CODE NUMBER: - -- - - D NUMBER:

CHARGE CODE: - I DATA FILE DESIRED: .

°4 ' ACTIVITY: STORAGE:__ RETRIEVAL:__ EDITING:__

OPTIONS:-

HARD COPY DESIRED? (Y/N):._

---

ENTER DATA FILE DESIRED

j. Gr.phics tablet for field specification. The user/operator uses
the stylus of a graphics tablet to indicate the desired data
field. The system recognizes the stylus input, positions the

screen cursor to the first entry position of the data field,

and ackn;wledges that the data field has been selectc.d (as
shawl imediately above-)

k. Touch screen for field soecification. This method is analogous to

i n lee xcept t.~tteue~ota~ touches the face

of the display screen to indicate the dosired data field.

I.7
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3.2.4

1i. User-definable data entry codes. User-definable data entry
codes permit the user/operator to define "shorthand" codes
which represent lengthier data entry codes.

CODE STANDS FOR

3H 303 FA BDHQ

4S 404_FABDSD

ENTER UNIT DESIGNATION - 303_FA_3DHQ

(VALID ENTRY CODE)

ENTER UNIT DESIGiNATIO4 - 3H (VALID ENTRY

CODE)

'w4,

3.01

'j'.
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3.2.4

M. On-screen form analogs. The preformatted input display provides
a "fill in the blanks" approach, using the same format as a cor-
responding printed form.

n. Machine transgeneration. The machine incorporates software to
translate a data entry in one unit of measurement to some other
unit of measurement. For example, location data entered as
latitude-longitude could be translated automatically to UTM.

o. Format recognition. In many situations, the machine can recog-
nize data on the basis of its format. For example, when asking S.
for a date, the forms "January 21 1981" and "21 Jan 81" are suf-
ficiently distinctive that the machine can interpret them
accurately (and translate them to another form as necessary).

p. Self-prompted input. Software can be provided to permit the
user/operator to type in the name of a function to be performed
and the data field labels and corresponding data items. This
capability provides an alternative to filling in preformatted
displays. For example, rather than calling up a format and then
skipping past multiple unneeded fieids, a user/ope:'ator might
enter:

RUN XYZ, DATE JAN 21 81 , TGT ALPHA,

AUTH HPY33

3.f

The system would then execute function XYZ, using the data pro-
vided and default or previously entered values for all data
fields not entered by the user/operator.
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q. Command macros. In some situations, the user/operator uses
the same sequence of commands and associated parameters fre-
quently (e.g., to generate a routine status report). Command
macros permit the user/operator to define such sequences as
"command macros," to give each macro a unique name, and then
to run the macro simply by entering its name.

DEFINE REPORT1

GET DAILY.STATUS

MERGE NEW.DATA

RUN DELETE.LOSSES

RUN ADD.GAINS

RUN ADD.RETURNS

"EDIT OLD.DATA

PRINT DAILY.STATUS

SAVE DAILY.STATUS

"END REPORT1

RUN REPORT]1

-__1
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3.2.5

3.2.5 RECOMMENDATIONS ON UNBURDENING OF INPUT

a. Table 3.2-1 presents recommendations for using particular methods
for unburdening of input, depending on the specifi'3 data entry
application. Before deciding to use one or more of these methods,
the reader should review the general recommendations that follow,
and consult the advisory comments on specific methods contained
in Section 3.2.6.

Table 3.2-1. Method of Unburdening of Input by Type of Data
Entry Applications

APPLICAT ION
KEY:

1 - RECOMMENDED c 2

2 - ACCEPTABLE

4 - NOT RECENDED OR NOT APPLIC.BLE " x ". • •

COMPUTER PROPAGATED DATA 4 4 3 1' 3 3 3 3 3 3
SCOMPUTER GENERATED DATA Z 4 3 1 3 3 3 3 2) 3

. HARDWARE FROM SCAN 4 4 3 4 4 1 3 4 4 4

MENUS 3 3 1' 4 2 4 4 4 4 4

HELP FILES 3 3 1 3 1 3 3 3 3 3

PRESPZCIFICATION OF DATA ENTRi PROGRESSION 4 3 3 3 3 3 1 16 3 4

FIXED FUNCTION KEYS 4 3 2 2 4 4 3 4 4 4

* ARIABLE FUNCTION KEYS 4 3 2 2 4 4 3 4 4 a

CURSOR CONTROk. FOR FIELD SPECIFICATION 3 3 3 3 z 2 4

OGRAIHICi TAKET FOR FIELD SPECIFICATION 4 4 3 3 2 2 4 ,

TOCH SCRE'N FOR FIELD SPECIFICATIO#4 4 3 3 3 4 3 2 2 4 4

iSfIR-E1IN•BL. DATA (NIRY COOE$ I I 3 3 I 3 3 3 3 .

.N.SCA.(NF.AXALGS 3 4 1* 4

MA(N {•ITT.,%SGkt.N TION 3 3 3 ) 3 3 4 3 2 1

1 A R tr ,i t(V14 A 4 4 4 3 3 4 1 •

Stir -'rt OP6f I U" 4 4 4 4 4 1 3 3

H "ISI 1* 3 4 4 4

3.2-13
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3.2.5

b. Standardize data entry procedures to the maximum extent
feasible. Make formats, data item locations, grammatical
structures, and input modes as consistent as possible through-
out the system's functions and workstations.

c. Any time the user/operator presses any key, project the
character or label associated with that key on the display.
Exceptions:

1. Each character of a password or other system security
"item may be replaced with a standard character--pref-

erably "x."

2. When cursor control keys are pressed, the corresponding
movement of the cursor eliminates the necessity for a
symbol to appear on the display.

d. In systems employing typed-in commands, allow the user/operator
the option to enter a series of commands as a single string.
Separate individual commands in the string by a standard
delimiter--preferably the virgule (/).

e. When a command or data string has been entered, and the system
finds missing or incorrect items in the string, do not require

the user/operator to re-enter the entire string.. Provide soft-
"ware to prompt only for the missing or incorrect portion of the

W.. string.

f. Do not require the user/operator to remember data entered on
previous display frames. If previously-entered data is nec-
essary, present the needed data as part of the current frame.

g. Do not develop data entry situations that force the user/opera-
tor to switch frequently from one input mode to another (e.g.,
switch back and forth between light pen to keyboard). To the
maximum extent possible, allow the user/operator to remain
with one input mode throughout a transaction.

h. Wien a user's/operator's workstation incorporates more than
one display device (e.g., multiple CRT screens), allow the
user/operator to use the primary display for data entry.

i. To the maximum extent possible, allow the user/operator to
enter data at his/her own pace.

j. After the user/operator has completed a data entry task, pro-
vide the option to review and verify the complete set of
newly-entered data.

k. If the user/operator must enter a long list of data items, pro-
"vide the option to enter them in any desired order.

0 i
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3.2.5

1. When the data to be entered are alphabetic, do not restrict
the alphabetic character set (e.g., do not prohibit the use
of "Q" and "ZV).

m. Always require the user/operator to take an explicit action
to enter a command or data string. An ENTER key is appro-
priate for this purpose. Do not allow an unrealted action
(such as returning to a menu of control options) to signify
entry of data just keyed into a display.

n. When a key is used to explicitly indicate that just-keyed
data are to be accepted by the computer for checking and/or 4 W

processing, label the key ENTER. Do not label this key CR,
RETURN, or XMIT.

o. To the maximum extent possible, keep the length of individual
data items to 7 characters or less. This avoids excessive
burden on the user's/operator's memory. Exception: text
material.

p. If individual numerical data items must be longer than 7
characters, allow the user/operator to enter the item in
groups of three or four digits.

q. Do not force the user/operator to enter leading zeros, lead-
ing blanks, or other characters merely for formatting purposes.
Provide software to accomplish right or left justification
and iecimal point alignment of tabular data entries.

r. In tabular data formats, left justify column headings, ,
especially if data items in the column vary in length. . ,¶

s. Locate input prompts in a consistent screen location, pref-
erably in the bottom quarter of the screen.

t. Use the colon (:) to denote a prompt (e.g., ENTER NAME: ).

On the display screen, use the colon only for this purpose.
Exception: extended text.

u. For input prompts, indicate the maximum number of characters
permitted, the spacing, and the syntax. Example:

TCRMIKAi. 10: J

PA$SS";-

%R %

44,~3. 2-15 ,, -
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v. Use a separate prompt for each data item:
rI

USER ID:

TERMINAL ID:_ / ._/_

PASSWORD: -

Do not combine prompts for multiple data items:

ENTER USER ID, TERMINAL ID. AND PASSWORD:

w. If the user/operator must interact witn a network of systems,
provide software to translate one system's data formats and
structures to another's. Do not force the user/operator to
perform such translation tasks.

X. whenever possible, use source data entry, i.e., enter
directly from incoming messages, rather than recording
the data on paper forms and then transcribing from the
forms into the system. L

y. Design each input display frame for a specific task or sub-r

task. Then present on that frame only the information
actually required for that input task or subtask. Do not
provide "contextual" or "supplemental" information that is
not actually needed.

z. Do not "pack" an input display frame with data items, merely
to reduce the number of frames required for a unit of work.

V j•aa. Provide a capability to require the user/operator to confirm i
entries of critical commands or data. For example:

SH . i . . • i I I I I .

$-'j YOU ENTERED "DELETE MRn,.DT" _'

EXE.'[ICUTION Of THIS CO?4 WILL DELETE THE W9E FILE L•

':'-. PRES C[5ONFIRM TO EXECUTE TH COM1= TO-

EOLE[TE URG.CAT

2. PRESS ENTER (or some other key) TO CAEEL THE
COPPANO TO DELETE WAC.BAT

3.2-16
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3.2.5

r IN
YOU ENTERED *DELETE WRG.DAT%

EXECUTION OF THIS C0WAND WILL DELETE THE WHOLE FILE

NAMED WRG.DAT

"1. ENTER (Y)ES TO EXECUTE THE CWUIAND TO DELETE

WRG.DAT

2. ENTER (N)O TO CANCEL THE COMM9AND TO DELETE

WRG.DAT

4.

bb. When the user/operator is required to confirm entry of multiple
commands or multiple data entries, ensure that the confirming
action results in entry of all the items regardless of the
cursor's location on the screen at the time confirmation is
made.

cc. Do not permit deletion of d~ata items by direct command entries
without first displaying the value to be deleted.

dd. Do not permit changes to data items by direct command entry
without first displaying the value to be deleted.

ee. Except for text, accomplish data entry and changes by direct
replacement of characters. Use keyed inputs to replace under-
scores or previous entries (including default values) in data
fields.

ff. When possible, choose special characters used in data entry
(@, *, +, #, etc.) so that the user/operator will not have to
shift between upper case and lower case on the keyboard.

gg. In repetitive data entry tasks, perform data validation for
each transaction and allow the user/operator to correct errors
before beginning the next transaction.

hh. In multiple-entry transactions provide item-by-item error check-
ing and validation only as an option selectable by the user/
operator.

ii. Allow the user/operator to accomplish acceptance of default
"values by a simple action, such as by pressing a CONFIRM or
TAB key.

jj. When a user/operator edits or updates a data item that is
stored in more than one file, provide automatic updatj.ng of
each file containing that item. Exception: history liles.

3.2-17
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3.2.5

kk. Any time the user/operator enters multiple data items in a
single transaction, provide the options to RESTART, CANCEL,
or BACKUP to change any item before taking a final ENTER
action.

11. When a delimiter is needed to separate the subfields of a

data item, use the virgule (/). Exceptions: well-known
items such as telephone numbers (e.g., (703) 385-0190) and
social security numbers (e.g., 374-36-9267).

mM. When a dimensional unit (e.g., $f mph, kin, gal) is consistently
associated with a particular data field, display it as part
of the data field label (e.g., FUEL: GAL). Do
not require the user/operator to enter it each time the data
item is entered.

nn. When alternative dimensional units are acceptable (e.g., mph,
kph), provide space in the data field for the unit descriptor.

oo. Design input formats to be identical or compatible to corre-
"sponding output formats.

pp. When user/operator-computer dialogs involve prompting, prompt
"data entries explicity by displaying data field labels and/or
associated user/operator guidance messages.

qq. When some Pntries in a multiple entry transaction are optional,
arrange the optional items after the mandatory items. Indicate
OPTIONAL in the prompts for optional items. For example:

ENTER WEAPON TYPE:,

ENTER MAX RATE (OPTIONAL):

ENTER SHELL TYPE (OPTIONAL):_-

rr. Provide multiple paths through a transaction, to accommodate
experienced as well as inexperienced users/operators. For -9
example, in a menu-oriented system, allow inexperienced
individuals to work through a sequence one menu at a time.
However, provide the capability for experienced users/oper- I-e

ators to enter a command stack and bypass the menu sequence. ,.
4.'.

ss. When useful default values cannot be predicted in advance,
provide a capability for authorized personnel to use a

~ special transaction to define, change, or delete default
values for each data field.

3.2-18
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tt. Software protect areas of display not used for data entry
(e.g., data field labels, blank spaces used for formatting
purposes) to prevent inadvertent character entry into such
areas.

uu. Make the predefined cursor HOME position consistent for all
display frames.

vv. Do not require the user/operator to re-enter data items that
have not changed since the last transaction. Also do not.__•:•require the user/operator to enter data items already avail-

able to the computer (e.g., the current time or date).
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3.2.6 ADVISORY COMMENTS ON METHODS FOR UNBURDENING OF INPUT

a. Computer-propagated data

1. when the computer inserts data into a field from a
previous entry or from already available sources (e.g.,
the system clock), display the data as a default value.

2. Autcoatically skip the cursor past data fields filled
by computer-propagated data.

3. If the user/operator is permitted to alter the contents
of data fields automatically filled by computer-propa-
gated data, provide a TAB BACK function key. Pressing
this key would move the cursor backward to the first
character entry position of the previous data field.

b. Computer-generated data

1. When the computer inserts data into a field that it
calculates from previously entered data, display the
calculated data as a default value.

2. Automatically skip the cursor past any data field filled
by cooputer-generated data.

3. Provide the capability for the user/operator to indicate
his/her desire to change a computer-generated data value.
However, before permitting the value actually to be
changed, display the basis for the computer calculations.
For example, if DISTANCE were calculated from MHP1 and
TRAVEL TIME, and the user/operator indicated a wish to
change the value of DISTANCE, the machine might respond:

DISTANCE * MPH X TRAVEL TIME

75 MILES 30 X 2.5 HOURS

IF YOU WANT TO CHANGE DISTANCE, YOU MUST ALSO CHANGE

HFH OR TRAVEL TIME. WHAT DO YOU WANT TO 00?

1. KEEP THE DATA SHOWN ABOVE

2. CHANGE MPH (MACHINE iJILL CALCULATE DISTANCE)

3. CH4ANGE TRAVEL TIRE (MACHIN• WILL CALCULATE

SDISTANCE)

ENTER YOUR C4OICE:m

3.2-20
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3.2.6

c. Hardware form scan

1. Make hardware form scanning a separate transaction.
Do not require the user/operator to leave an interactive
terminal to do form scanning during an interactive session

. if this can be avoided.

d. Menus

1. If at all possible, do not require the user/operator to
move the cursor to a data item in order to select that

item from a menu. Instead, number each item and allow
the user/operator to enter the number of the selected
item. Also, provide the option to enter codes composed
of the initial characters of the options. For example:

THE AVAILABLE OPTIONS ARE:

I. (RE)TRIEVE DATA

2. (ST)ORE DATA

3. (ED)IT DATA

4. (AD)D A FILE

5. (DE)LETE A FILE

ENTER DESIRED OPTION -- >

2. IZ position designation must be used to indicate menu
selection, use a light pen rather than other devices
(e.g., cursor keys, trackball, joystick) to select the
desired option.

3. Provide a capability for users/operators to by-pass a
well-known sequence of menus by entering a single string
of menu options. Command stacks are particularly appro-
priate for this purpose.

a. HELP files

1. Provide a HELP file for every transaction. Each HELP file
should contain an explawation of each data field used in
the transaction, keyed to that field.

3.2-21
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2. Provide HELP files only as options selectable by the

user/operator. Provide a HELP function key, or allow
the user/operator to enter a special character in the
data field (preferably "?") to select HELP.

3. When the user/operator selects HELP, present only the
explanatory information appropriate to the particularII data field currently being addressed.

4. If at all possible, provide at least two levels of HELP
information--the first level to contain a brief reminder
of the purpose and required contents of the data field,
the subsequent level(s) to contain increasingly detailed
information. In the last level of HELP, advise the user/
operator to seek guidance from a specific manual or code
book or to confer with a supervisor if the explanation
is not sufficient to remove his/her confusion.

5. Express HELP information in the user's/operator's func-
tional language (e.g., explain artillery data fields
in artillery language), not in the language of computer
designers, manufacturers, or programmers.

f. Prespecification of data entry progressions

1. Allow the user/operator to describe the sequence ot data
entries in a table of his/her own construction. For
example;

INPUT FORMAT

USER CODE NWSER: - - - D - N- - - 1

CHARGE COE: I DATE FILE DESIRED: : - -

ACTIVITY: STORAE:_ RETRIEVAL: EDITING:

OPTIONS:

RAM COPY DESIRED? (YIN):_

3.2-22
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1.;

USER'S/OPERATOR'S SPECIFICATION TABLE

1. USER CODE NUMBER

2. DATA FILE DESIRED

3. ACTIVITY: EDITING

4. OPTIONS

'I

In this exsmple, the user/operator constructs the specifica-
"tion table using a special transaction provided for this
purpose. Then, when the input format is displayed, the
system retrieves the specific4tion table and uses it to
position the cursor only to those fields listed in the :"
table (interpreting item 3 to mean that this user/operator
will only -iet data).

! 3-
Fixe fcfuznction-kns

i. Label fixed function keys accurately (e.g.. MM, not
CR or ETUPMN, to signal the computer to enter data input

to the screen) , espec-ially whean uaers/operators are likely
"4 to be tusophisticate&.

2. Group fixed (unictiont keys according to Purpose and type 4
of data.

3. providie fixod func-tion keys for L~uoacand* that are entered .
froeqt±tly.

4. ;f ifixe-1 fo.iction hayN are enab)&ed at 4cce point# in sy~s-
tam operAtio s and disabled at other points, providu a

* iqht be-hind the key that iv on when the tunc7*ften i
enabled.

S. Do not Urze fixed4 function1 keys if the co~anI Ste! ijV
"largar than about 30 cocands. or if ommands require ,.-ko
mualtiple paraaeters.

"3.2-23
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3.2.6

6. Fixed function keys are particularl: appropriate for simple
transactions that at- perforrda frequently (e.g., NEXT PAGE,
PREVIOUS PAGE, HELP, RE-BOOT: CONTINUE).

7. Particularly when tabular formats are used, provide a DITTO
key when data are duplicated freque"..-Iy.

8. Display the Purpose of each fixed function key at all times.
whether the key is enanled or disabled at any given point
in system operations. The best method for this is to mark
the function Key directly; alternatively, the label can be
displayed beside the P-y.

9. Use fixed funcxtion keys for particularly criti-:ll inputs,
to avoid spelling or syntax errors and to minimize input
time.

10. Do not force the user/operator to press more than one fixed
function key (e.g., SHIFT or ENABLE plus the function key)

* .~ to perform a simple operation. Exception: If unintentional
activation of a fixed function key would have serious con-
sequences for system nr tions or system output, do require
the user/operator to p two keys simultaneously to
activate that function.

11. Do not assign different functions to a ýi *crle fixed func-
tion key, with the applicable function depending on the
rarLicular point in system operations. Use variable Zunc-
cion keys for such purposes. (See the following sejtion of
Advisory comments.)

"h. Variable function keys

1. When the lunction of a variable function key depends on
the particular point in system operations, provide a back-
"lighted label for each function assigned to the key. Turn
on the light for the currently available function, and turn
off the light(s) for disabled fur.ctions.

2. Use 5oftwarn to disable variabl. function keys not needed
for current tasks. Do not provide mechanical overlayd
for this purpose.

3. To the maximum extent feasible, place function labels on,
in, Dr beside variable function keys, rather than listing
options on the display screen and encoding the function keys
numexically or alphanumerically.

'i. Cursor control for field specification

1. On initial appearance of an input display, automatically place
the cursor at the first character position of the first data
field.

"3.2-24
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', -

2. Use a pointing device (e.g., light pen) rdther than discrete
or continuous devices (e.g., keys, trackball, joystick) to
move the cursor to a desired data field.

3. If input formats contain data fields that are not used for
every transaction, arrange these fields behind those that
are used most frequently.

4. Signal completion of a position designation action by

of the cursor at the first input character position of

the selected data field.

5. Do not use cursor control for field specification by the
user/operator if other methods are available (e.g., pre-
specification of data entry progressions) for sparsely
filled forms. (See Table 3.2-1.) '.'\*

j. Graphics tablet for field specification

1. The area of a tablet reserved or specified as a surrogate
display screen must be at least as large as the actual
screen.•"

k. Touch screen for field specification. 'A

1. Touch screan for field specification is not an optimal
method for applications that require concurrent use of
other methods (e.g., keyboard) to complete an entry. Use ,.\.4
touch screen methods when entries are selected from menus.

1. User-definable data entry codes 0

1. Use user-defintble data entry codes to permit users/
operators to aefine "shorthand" codes that will reduce
the length of cc'mmcud or data strings.

2. Use user-definable data entry codes when different users!
operators are likely to use different sets of data entry
codes.

3. Use user-definable data entry codes when users/operators
are likely to use some codes more frequently than others.

m. On-sureen form analogs

1. To the maximuhm extent possible, structure on-screen form
Sanalogs to resemble the typed or printed paper forms that. '4 J

they represent. This includes layout as well as sequence ,
of data items.

3.2-25
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3.2.6

2. Use implicit cues in on-screen analogs to suppler-ent
explicit labels; use special characters (e.g., under-
scores) to indicate field and subfield lengths. For
example:

TIME: H M S

n. Machine transgeneration

1. Use machine transgeneration whenever data must be converted
from one unit of measurement to another (e.g., gallons to
liters, kilometers to miles).

o. Format recognition

1. Use format recognition whenever different forms of the same
data are acceptable to the general population (e.g.,
Jan 21, 1981; January 21, 1981; 21 JAN 1981; 21 January 1981;
1/21/81).

2. When the fc-mat of a data entry is critical to machine entry,
provide f-.2xmatting examples on-line. For example:

ENTER DATE AS DDfIMYY

EXAMPLE: 21 JAN 1981 WOULD BE ENTERED AS 210181

ENTER DATE: U

3.2-26
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p. Self-prompted input

1. Use self-prompted input when only a few data items are
to be entered on a form containing multiple items.

2. Do not restrict the sequence in which self-prompted data
items are entered; provide software to arrange the entered
items in the order required by the system.

q. Command macros

1. Use command macros when users/operators frequently must
enter the same sequence of commands (e.g., generating a
fixed format weekly report).

2. Allow the user/operator to construct command macros which
can query the user/operator for k.arameters whose values
change over time.

t1
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3.3.1

3.3 Interrupts and Work Recovery

3.3.1 DEFINITION

Interrupts and work recovery refer to operator activity halts which are

correctable through the user/operator interface. An actLivity halt may occur

when a user/operator is instructed by supervisory personnel to perform a dif-

ferent task and must interrupt the current transaction, when hardware failure

occurs or when the user/operator must interrupt current operations to respond

to an incoming message. The user/operator interface should be designed to

provide assistance to the user/operator when original tasks are resumed;

work recovery needs to be immediate and unencumbered.

i3.3-
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3.3.2

3.3.2 APPLICATION AREAS FOR INTERRUPTS AND WORK RECOVERY

Methods for dealing with interrupts and work recovery are particularly

appropriate to the following activities:

a. Reacting to high-priority messages and tasks.

EXAMPLE: A user/operator may receive an incoming message which
requires immediate attention or may be assigned a task which takes
precedence over the task at hand. As a result, a halt in operator
activity occurs.

b. Recovery from total system failure.

EXAMPLE: Should the external mobile power supply of the van-
mounted system fail, the user/operator faces the task of re-
starting and re-initializing the entire system. Data items
in process when the power fails which include command strings
and updates to the data base will be lost if they are in
"scratch pad" or volatile memory.

C. Where system configuration/reconfiguration is required.

EXAMPLE: In a communication system, the user/operator prior to
conduct of a mission will assign communication channels and hard-
ware to link his/her system i.tio the communication network. Addi-
tionally, during conduct of a mission, terminals or items of
equipment may be affected by hostile action or simple failure.

In this case, the user/operator will restore the communication
network by reconfiguring with either existing equipment or bring-
ing standby units on-line.

d. During system and initialization startup.

EXAMPLE: In an artillery system, after the system has been phys-
iLallv relocated and devices powered up and ready to be tested,
system startup and initialization are required. The user/operator
will p.-rform checks on his/her equipment, run diagnostics, and4.
use the daily orders and look-up tables to assign peripherals

w. and communication channels in order to configure equipment into
thle system.

e. Upon message/communication receipt.

EXAMPLE: While processing a current task, the user/operator is ,4
notified of the receipt of an incoming message. If the user/

operator chooses to stop the current task in response to the
incoming message, the information at hand will be lost, unless

* recovery procedures are provided.

"3.3-2

__ __

Sb 4 .*- 4 I-*o . *~
* 4 4 * *Y&

*r*** . .%'*. Y 444*•5* ~ ~ . . .



3.3.2

f. Where more than one operating task may be carried on at the same
timne.

EXAMPLE: On an intelligence system, a user/operator instructs the
system to generate a list of all weapon systems by type located
within a specified geographical area. The user/operator knows
from experience that the task will consume appreciable time. The
job is, therefore, designated as a background task, and the user/

operator continues processing incoming messages in the foreground.
when the machine completes the background task, it notifies the
user/operator of that completion by appropriate signals.

LA
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3.3.3 BENEFITS OF PROVIDING INTERRUPT AND WORK RECOVERY FEATURES

Providing system design features to permit interrupts and facilitate

Swork recovery:

a. Reduces error rates, by minimizing:

1. Probability of error due to requirement for entering
4 redundant information.

2. Increased probability of error associated with entry of
commands and data which are only rarely used.

3. Attempts to complete a partially finished task without
provision of the appropriate task-contextu~l cues.

b. Increases system throughput rates, by minimizing:

"1 1. Requirements for redoing work lost during system failure.

2. Requirements for redoing work interrupted by higher-
priority tasks.

3. Requirements for the system to reprocess information when
an active task was interrupted because of system failure
or the presence of higher-priority tasks.

4. Necessity for reevaluating the context in which an inter-
rupted task was being performed.

5. Lack of an ability to perform any operations during

conditions of partial system failure.

6. Lack of available reference materials to reestablish
full operational status following restart.

7. Excess time required to restart system after relocating
it or its elements.

8. Time required to specify detailed system restart instruc-
tions.

9. Time required to reenter data which was lost due to inter-
ruption or system failure.

C. Reduces user/operator frustration and irritation, by minimizing:

1. Requirements for entry of redundant information.

2. Destruction of partially completed tasks on receipt of
high-priority information.

3.3-4
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d. Reduces data base integrity compromises, by minfim..ing the loss
of information being processed or entered at the time of system
failure or interruption of user/operator activities by higher
priority tasks.

e. Reduces compromise of system or network configuration integrity,
by minimizing the requirement to perform detailed system- and/or
network-configurational command entry at each system restart.

* 5' "
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3.3.4 METHODS FOR DEALING WITH INTERRUPTS AND WORK RECOVERY

a. Alternative sensory channels. If a system incorporates alterna-
tive sensory channels (e.g., CRT, hardcopy, and/or computer-
generated speech output; keyboard, light pen-menu, and/or voice
input) then the channel used for secondary purpose can be used
for interrupt situnation.

EXAMPLE: In a tactical comand and control system, the normal
display is a CRT screen. If the CRT fails, operations can con-
tinue (in a degraded mode) if normal CRT outputs can be presented
on a nearby printer or via computer-generated speech.

EXAMPLE: In an intelligence processing system, the user/operator
is performing a routine transaction when a priority message
arrives. A bell sounds on the console and a computer-generated

voice announces the presence of the priority message in the
queue.

b. Multiple displays. When a system incorporates multiple displays
at a single workstation, the display not currently in use canprovide backup for interrupts and work recovery.

EXAMPLE: A logistics system employs two alphanumeric displays
to provide simultaneous presentation of extensive data required
for complex transactions. If one CRT fails, system software can
enable continued operations by using the remaining display and
scrolling techniques, coupled with special "format scrambling"
procedures to present associated data items on the same display
f rame.

EXAMeP.E An intelligence system uses a terminal incorporating
two alphanumeric displays. If a high priority message arrives,
the system displays a warning message in reserved areas of both
displays. The screen not presently receiving data then is used
to deal with the priority message. Upon comVIetion of the priority
transaction, this screen is restored, and the routine transaction
is resumed on the original screen.

C. notention of interrupt st ate. When an interruption occurs In
normal op}erations. the system automatically stores data and
coccands related to the current transaction.

FXARPIAS: A user/operator is working on a routine message in
an artillery coraand and control system when a priority message
arrives. The system automatically halts the current transaction.
imdiately places an alerting mes.sage in the warning or error
message area on the display screen, saves all data and covaands
from the in-progress transaction, clears the screen, and then
displays the priority message.

EXAMIPLE: A user/operator is performing routine transactions in
a personnel accounting system when external power suddenly fails.

3
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An on-board emergency power source cuts in automatically,
providing power enough for emergency software routines to save
the entire contents of volatile storage and displays on a disk
pack.

d. Automatic file naming and storage. Throughout routine operating

. ~sessions, the system periodically performs an autonutic "save" of

all data and commands generated since the last such save. It
automatically generates a file name linked to the user's/oper-
ator's ID, then saves all data, results, and commands active
at the time of the save. Each ne.t periodic save purges the pre-
ceding file.

EXAMPLE: A user/operator is working with the Ground Order-of-
Battle (GOB) File in an intelligence system. Once an hour, the
system generates a file name linked to this individual (e.g.,
"GOB.SMITH.9267) and saves the current GOB in a file with that

e% name, along with the current contentn of the display screen and
1 •,any commands presently active. It dues this without Smith's

participation or even knowledge.

e. Standard, editable start-up configurations. When normal opera-
tions are interrupted for any reason, software routines are used
to guide resumption of operations. Such routines 4re provided
for each workstation as needed, and for the system as a whole.

EXAMPLE: A tactical command and control system has just com-
pleted a routine move. The system has been powered up and
diagnostic ro-atines have run successfully. The last step in the
diagnostic routine is to invoke startup software. This software
guides the user/operator through the steps required to establish
"the communication network. identify each terminal by type,
function, and security status; identify user groups; and perform
any other procedures necessary to prepare for normal operations.
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3.3.5 RECOMMENDATIONS FOR INTERRUPTS AND WORK RECOVERY

a. Table 3.3-1 presents general recommendations for using particular
methods for interrupts and work recovery. Before deciding on
specific methods, the reader should review the recommendations
presented in this section and the advisory comments on interrupts
and work recovery in Section 3.3.6.

Table 3.3-1. Method for Deal.ng with Interrupts and Work
"Recovery by Application

KEY APPLICAT ION

I. RECOM,•19 1-

S- ACCEPTAB LE

-4,' ,,,.= ,
3., WRKABEAt BUT SBOWTIKAJ.- L- .

4 -NOT a(COPWflIEDOR WT APNtCA6UR ''E4

ALTERKATI|V SCMOAY CHANNELS i 4 4 4 2 1'

ULlTIPL( OIVPLAYS 1 4 4 4 1 1

I RETAIN INTERRUPT $TATU I 1. 4 1. 4

_..... ,AM STOhftA .L 4
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b. Provide automatic safeguards to prevent errors from entering
system data bases during system failures.

c. If entries made during one transaction will be relevant to a
subsequent transaction, require the system to "remember" these

entries if failure occurs during the subsequent transaction.

d. If work is halted by a higher-priority message or task, provide
the capability to restore the system precisely to the point at
which the original work was interrupted.

e. During entry of multiple data items, allow the user/operator
to interrupt his/her own work and recover by restarting,
canceling, or changing any item before taking a final enter
action.

f. If data entries or changes wili be lh allified by an abort action,
present the potentially nullified entries on the display and
require the user/operator to confirm the abort.

g. Provide the capability to allow the user/operator to "take back"
or undo the effects of at least the immediately preceding action.

h. Even if errors have been committed, do not permit escape from a
partially completed transaction to result in incorrect or accidental
modification of stored data oi" in initiation or modification
of other system functions.

i. When the user/operator signals the end of a transactional session,
check all pending transactions to determine whether the danger
exists that data will be lost. 7f so, advise the user/overator
of thius likelihood before completing the logoff procedure.

•. Do not allow any error by the uset/operator to torminate or abort
the tansactio4al session.

k. 1f the uxmr/operatar Cannot meet the seclirty requirements for
part of tho data, do not terminate or abort tha tnsactional

I. zf the us r/overator ttanot moet the security roquirtmenti for
part of the data, do not itd*e acctss to that portion of tMh
datia for which tho usor/"prator 1?; cloared.
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3.3.6 ADVISORY COMMENTS ON INTERRUPTS AND WORK RECOVERY

a. Alternative sensory channels

1. Use alternative sensory channels to warn the user/operator
of incoming priority messages or tasks.

2. Use alternative sensory channels to warn the user/operator
of partial equipment failures.

3. Use alternative sensory channels to maintain continuity
of operations, even if in a degraded mode.

V. b. Multiple display devices

1. Display warning meissages concerning iml'endiing interiupts
in reserved areas on both displays.

"2. Whenever possitle, use the alternative display to deal with

is ent..ing data on the alphanumeric screen when a high-
priority message arrives, use the graphics screen to proc-
ess the mezsage, leaving the alphanumeric screen contents
intact to facilitate resumption of the routine transaction.

c. Retain interrupt state

1. When routine operations must -be interrupted because of
higher priority work or partial functions, always save
all data and commands related to current transactions.

2. After the cause of an interruption has been removed through
processifng or repair, advise the user/operator that normal
operations can be resumed. Provide e single action (e.g.,
manu option, yes/no question, function key) to reload data
and commands, restore displays, and continue routine opera-
tions from the point at which interrupted.

1i. Autcmated file naming and storage

1. When periodic "saves" are made of data, active commands, and
screen contents, also save the date and time, the user's/
operator's logon information, the transaction type (e.g.,
data base update), and any other information that will help
to identify the file.

"2. Maintain a list of periodically-saved files currently avail-
able for user/operator review.

3. After the cause of an interruption has been removed, provide
the user/operatox with the option to resuma the interrupted
operation, or to defer that operation while doing something
else. If the user/operator elects to defer the interrupted
operation, hold the "interrupt file" until needed.

"3.3-10
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4. Provide a capability for a user/operator to review files on
interrupted operations that are keyed to his/her logon ID.

5. Do not permit users/operators to review files on interrupted
operations not keyed to their logon IDs unless they have
specific authority to do so.

e. Standard, editable startup configurations

1 1. Provide software to save a table containing the current
ýV system configuration on peripheral storage as part of the

shutdown procedure.

2. After power-up and automatic diagnostics, automatically
load the system configuration that existed prior to the
interruption of service. Display this corfiguration to
the user/operator and pro%;ide the following options:

(a) Accept the configuration as is-

(b) Edit the displayed configuration.

(c) Cancel the displayed configuration and construct an
entirely new configuration.

V
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SECTION 4. MESSAGE COMPOSITION AIDS

Information in this category bears on methods for enhancing user/operator

capabilities for generating messages and message elements. Two categories of

messages are considered:

1. Alphanumeric messages, where information is of a textual or
tabular nature.

2. Graphic displays, where information is of. a pictorial, dia-
grammatic, or representational nature.
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4.1.1

4.1 Composition Aids for Alphanumeric Messages

4.1.1 DEFINITION

Alphanumeric messages are created out of standard alphabetic and numeric

symbols. To the extent that standard grammatical symbols are required for

textual presentation or for other types of separations, or that special sym-

-': bols associated with a specific area of science or technology are required,

alphanumeric messages also contain these additional symbols and symbol sets.

Alphanumeric messages consist of: free text messages and reports; tabular

presentation of data; and system HELP files and other types of system support

aids. In addition, alphanumeric messages are almost always associated with

graphic presentations. In this context, they are labels, other identifiers,

and explanatory notations.

Alphanumeric message composition aids guide the user/operator to efficient

construction of correct and complete alphanumeric messages and reports.

4.,
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4.1.2

4.1.2 APPLICATIONS FOR COMPOSITION AIDS FOR ALPHANUMERIC MESSAGES

Composition aids for alphanumeric messages are appropriate for user/

operator use in:

a. Generation of message elements which have a fixed format.
NOTE: Full fixed alphanumeric message formats are system-
provided and cannot be altered by the user/operator.

EXAMPLE: In a field medical unit, a weekly medical supplies
requisition is required. The list requires the following
information: item name, item code, size, quantity, perisha-
bility status, date needed, substitution acceptable or not.
The system provides no report format for the requisition.
The user/operator generates a tabular "shell" with the h
appropriate column headings and stores it in the machine.
Each week, now, the user/operator calls up the "shell" and
completes the requisition.

b. Generation of variable format messages, or message elements
*% which have a variable format.

a standard format on printed forms. However, several different

forms are used and occasionally data are received in unstruc-
tured verbal reports. Forcing the user/operator to enter such
data in a standard fixed sequence is an unnecessary burden
since the system has the capacity to sort it out correctly

once it is entered.

c. Generation of free text messages. NOTE: strictly speaking,
the very act of creating a free text message makes it a vari-
able format message or even a one-of-a-kind fixed format mes-

text messages for which guidance is appropriate and is differ-

ent from guidanoe provided for either fixed or variable type
message construction.

EXAMPLE: In a field artillery system, the tank commander d

files a situation report at the end of each training maneuver.
Instructions for construction of this free text report advise U''

that the order of importance in reporting is: successful
aspects of the mission; unsuccessful asp-cts; identification
of problems and deficiencies, especially as these relate to
unsuccessful aspects; strategies for correction of problems
and deficiencies; training implications; and methods for
reinforcing successful training apsects. The commander
creates a unique report based on actual conditions expe-
rienced. 4.
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4.1.3

4.1.3 BENEFITS OF COMPOSITION AIDS FOR ALPHANUMERIC MESSAGES

"Use of composition aids in the construction of alphanumeric messages

will enhance overall system performance through improved user/operator

performance by:

a. Reducing error rates, by minimizing:

1. The need to reformat standard messages or system inputs
each time data are entered, thereby increasing the oppor-
tunity for typographical error.

2. Imperfect recall of message or report requirements.

b. Increasing system throughput rates, by minimizing:

1. Time to generate lengthy message formats for data entry.

2. Time to correct errors in message format.
r -.

c. Reducing user/operator frustgration:

a. By minimizing the requirement to conform to message
format and/or content requirements.

b. By minimizing the need to refer to system documentation
for determination of message format and/or content

requirements.

'.-4
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4.1.4

4.1.4 METHODS FOR AIDING ALPHANUMERIC MESSAGE COMPOSITION

a. Form filling from legal entries. Construction of fixed message
segment formats for use of legal entries is appropriate for
situations where data entry requirements are rigid, i.e., where
a list of legal entries is available either on-line or in a legal
data entry code book or manual.

4,'

Data entry format: AMMO TYPE: '
Legal entry list:

VVALID AMMUNITION CODESh

1. ARM---ARMOR PIERC-
INGr

2.

4.1-4
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4.1.4

b. Form filling from linked HELP files. Construction which makes
use of linked HELP files to structure fixed message segment

formats is highly appropriate.

Data entry format: EQUIP:-

First HELP file:
EQUIPMENT TYPE LETTER CODE

COMBAT EQUIPtENT cc

AIR EQUIPMENT AI

TRANSPORTATION EQUIPMNET TR

ENGINEERING EQUIPMENT EN

etc.

Data entry format: EQUIP. - -_

Second HELP file: CMAT EUIMNY TYPE LETTER CODE
14, 4

ARWRO EQUIPMNT ARM

COM9W( CONTAOL EQUIPWMT i(
* INFANTRY EQUIP XNT IMF

*I*tc

Wt- entry fomt •I.
V.A
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4.1.4

c. Direct entry from system data. Construction of fixed message
segment formats for direct entry from stored data is a viable
method, but one for which there may be only limited opportu-
"nity available to the user/operator. One specific application
of such a measure is the current time eatry in a system with

such a capability. Since the computer already "knows" to read
current time from the system clock, the user/operator can
designate a current time data entry field and the system will 1
make a correct entry into this segment of the fixed format
message.

d. Direct entry from user/operator-entered data. As with data
entry from system data, limited application may also be found L

for direct entry of data from data previously entered by the
user/operator. Computer-propagated data, i.e.. replication
of previously entered data, and computer-generated data, i.e.,
data calculated on the basis of previously entered data, can
be automatically accessed and displayed.

e. Linked menus. Linked menus can be used to structure fixed
7, format message segments in a fashion similar to that discussed

for linked HELP files. The primary difference is that the
menus are formatted in the form of questions.

IN %L'AT TYPE OF EQUIP$EKT ARE YOU INTERESTED?

1. CO --- COMAT EQUIPMENT

"L. Al --- AIR EOUIPMEAT

3. IR --- TRANSTATION EQUIPINT

4. EN --- iGNEIXG EQUIPE-.ME.

• • 5~. *IC.¢.:

I , .r...

2. 0 U~.AM- C-TW _I.NUPT

3. .c . -

.*'*9 . . \ - ..- .. ... .,v , " - ,. - .. . . . . . • . .. . . . .- .. . • • . . . , • - ;



4.1.4

f. Cursor control dialog. Cursor control dialog is usually a
special form of menu dialog in which the cursor, which may
be moved with a variety of positioning devices, is placed
next to or over the desired entry. Conztruction of fixed
message segment formats is suitable for situations amenable
to menu presentation and direct entry through, for example,
a light gun, a joystick, a touch sensitive pad.

IN. 40
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S~4.1.5

4.1.5 RECOMMENDATIONS FOR COMPOSITION AIDS FOR ALPHANUMERIC FORMATS

a. Table 4.1-1 presents recommendations for using particular methods
for aiding the user/operator in composition of alphanumeric mes-
sages. Before deciding to use one or more of these methods,
review the general recommendations that follow and consult the
advisory comments on specific methods contained in Section 4.1.6.

Table 4.1-1. Methods for Aiding Alphanumeric Message Composi-

tion by Type of Format Application

KEY APPLICATION

1 - RECOMMENDED

2 -ACCEPTABLE

3 - WORKABLE BUT SUBOPTIMAL A

4- NOT RECOMMENDED OR NOT APPLICABLE o > - .i-

FORM FILLING FROM LEGAL ENTRIES LIST 1 1 4

FORM FILLING FROM LINKED HELP FILES 1* 1 4

DIRECT ENTRY FROM SYSTER DATA 1 2 3

DIRECT ENTRY FROM USERIOPERATOR ENTERED DATA 2 2 1A

LINKED MENUS 2 1* 1

CURSOR CONTROL DIALOG 2 2 2
,,,,,- -

*Recommended as Ist choice for standardization purposes.
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4.1.6

4.1.6 ADVISORY COMMENTS FOR AIDS FOR ALPHANUMERIC MESSAGE COMPOSITION

a. Form filling from legal entries

1. Form filling from legal entries is appropriate when the
user/operator can transfer information (commands or data)
to the screen from a hardrcopy source. Make the sequence
of entries consistent from hard copy to screen to reduce
the requirement for cursor movement. It is also helpful
if the screen display resembles the hard-copy format.

2. Avoid form filling from legal entries when requirements
for completion of segments of the form are variable, i.e.,
conditional, optional, single and/or multiple entry allowed.

3. Avoid form filling from legal entries when the system would
be required to shift from form to form. This slow type of
data entry is particularly inappropriate when the system's
data transmission rate is low.

4. '-lbedded menus are simplified and relatively error-free
A,, ••.1s for provision of form filling from legal entries.

.,owever, such forma"s use excessive storage space and may
not be feasible under given system limitations.

b. Form filling from linked HELP files

1. Form filling from linked HELP files is particularly use-
ful where low system storage capacity limits the amount
of information which can be placed on data entry display
menus--either straight menu presentation or format-
imbedded menus--or in a series of HELP files.

2. Form filling from linked HELP files is especially appropri-
ate when the information being handled is of a hierarchical
nature.

3. Where the sophistication of users/operators is uneven and/
or likely to improve over time, the availability of dif-
ferent levels of linked HELP files is important and can
contribute to a significant savings of system time.

c. Direct entry from system data

1. Allow the user/operator control over the amount of informa-
tion directly entered from system data. For example, the
user/operator may wish to truncate a long listing of infor-
mation or to delay its output until a later time.

2. Allow the user/operator to establish the presentation for-
mat for system-entered data. Under these circumstances,
the user/operator could call out the format specifications
and the system could automatically provide the correct data
in the correct portion of the format.

4.1-9
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4.1.6

3. Allow the user/operator to change a computer-generated
value by providing a TAB BACK function key which moves
the cursor back to the initial character of the data field.

4. When the computer automatically fills a data field, allow
the cursor to automatically skip across the field to the
next field in which the user/operator is to make an entry. t

5. When the computer inserts data from a previous entry or
-s calculates an entry from previously-entered data, display

the data as a default value.

d. Direct entry from user/operator-entered data

I. Provide some simpie construction/language usage HELPs to
the user/operator.

(a) In report preparation, use active rather than passive
construction.

EXAMPLE: USE DO NOT USE
The Commander It was stated by
stated that . the Commander

that..

(b) Use short, simple, declarative statements, thereby
clearly identifying the main topic.

(c) Use affirmative statements in reports; use negative
statements to provide cautions against actions to be
specifically avoided. When presenting cautions,
maintain a donsistent format and introduce the caution
by a standard symbol.

(d) Use simple terms and use them consistently.

2. Use standard terms, codes, abbreviations that appear ini
doctrinal literature or that are familiar to the intended
user/operator population in labeling data entry fields.

3. Use standard field delimiters for constructing alphanumeric
messages and formats for alphanumeric messages.

4. when the computer inserts data f..m a previous entty or
calculates an entry from previously entered data, display
the data as a default value.

e. Linked menus

1. Use linked menus when a hierarchical menu structure is
appropriate, i.e., when sequentially more and more refined

selection is to be made.

4.1-10



4.1.6

2. Use menu dialogs where menus of different levels of detail
are appropriate due to differences in sophistication in
system operation on the part of the user/operator.

3. Provide a method for user/operator by-pass of linked menus
by stacking commands, especially when the system's data
transmission rate is slow and when variable levels of user/
operator skill in system operation can be expected.

.4.1-1
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4.2.1

4.2 Composition Aids for Graphics Displays

4.2.1 DEFINITION

Graphics displays are screen and hardcopy diagrammatic and pictorial pre-

sentations. To a greater extent than for alphanumeric messages and message

segments, the content and structure of graphics displays are at the discretion

of the user/operator. Thus, advising the user/operator on graphics display
WA

construction has great importance.

Construction of graphics displays can become very complicated; a system v-
with graphics capability can add a great number of dimensions and a great C

amount of versatility to system output. Without proper utilization of this

graphics capability, however, inferior output will occur. Yet, it is not the 6,N.

function of this information to provide a course of instruction or even a
"tutorial" to the user/operator in composition of graphics displays. Thus,

there must be transparent features of the system which lead the user/operator

to construction of "good" rather than "bad" graphics displays.

.- ,N.

A, 1
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4.2.2

4.2.2 APPLICATIONS FOR COMPOSITION AIDS FOR GRAPHICS DISPLAYS

Composition aids for graphics displays are appropriate for user/operator

use in:

a. Creation of maps and charts.

EXAMPLE: The tank battalion commander requests that one of the
forward tanks provide a description of the terrain immediately
ahead. The user/operator in the lead tank creates a rough map
of the area by sketching with a light pen and calling up
standard mapping symbols already stored in the machine and
placing them at appropriate locations on the map. Alphanumeric
identifiers are also added to call out important terrain fea-
tures. The display is then transmitted to the tank battalion
commander.

~~PAVED ROAD

"Ks t PAVED
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4.2.2

b. Creation of overlays for maps, charts, and other pictorials.

EXAIPLE: Through the combination of a map display and map
overlay capability, an artillery unit has the capacity to
graphically portray not just unit local i:,n but firing orien-
tation as well. The user/operator enteA the map grid in
the map display. By calling up the unit and equipment symbols, V"

entering the alphanumeric coordinates information for posi- .
tioning the symbol(s), and the numeric orientation value for
the desired firing direction, the unit's location and firing
orientation are stored in the machine and displayed on the
map via the map overlay.

S~'44
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4.2.2 4

c. Creation of bar charts, histograms, etc., for representation of
quantitative information.

EXAMPLE: For a logistics function, the user/operator wants to
make a graphics display of comparision of available and author-
ized stock levels of a particular piece of equipment over a h
twelve month period. The data are stored in the computer by
equipment type and retained online for a three year period.
The user/operator specifies the following to the computer as
data to be dealt with: equipment code; time frame; authorized
level, to be displayed as 100 percent on a month by month
basis; and peak availability during the month, to be displayed
as a percentage of the authorized level on a month by month
basis. The instruction to the computer includes construction
of a line chart for authorized level (a straight line at the
100 percent level) and a vertical bar chart to show "peak
monthly availability."
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4.2.2

d. Creation of free form drawings.

EXAMPLE: An artillery unit wants to move its fire units to
the other side of a stream which is too deep to ford. The
Corps -f Engineers is designated tI build a pontoon bridge
to facilitate the crossing. As part of the request and
specifications for the bridge, the artillery commander draws
a rough map and transmits it to the engineering unit.
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4.2.3

4.2.3 BENEFITS OF COMPOSITION AIDS FOR GRAPHICS DISPLAYS

Use of composition aids in the construction of graphics displays will

enhance overall system performance through improved user/operator performance

by:

a. Reducing error rates, by minimizing:

1. Inaccuracy or poor judgment in placing symbols and lines
within the display.

2. Errors in specification of correct, standard, and/or 'I
doctrinal symbology.

3. Imprecise retrieval of data to be displayed throu-.h
incomplete or inaccurate specification.

b. Increasing system throughput rates, by minimizing:

1. Time required to position desired symbols within the
graphics display.

2. Time required for direct keyboard entry of position and
symbols identification information.

3. Time required to correct errors in graphics data speci-
£fication and positioning.

9OifltpC4'±t.L as enbanced by:

a. Reduced misestimation of ofsiing o' symbo-: or points
on graphics displays.

b. Conformity to standards thereby reducing potential for
misinterpretation of the graphics display.

S..,.

o '
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4.2.4

4.2.4 METHODS FOR AIDING GRAPHICS DISPLAYS COMPOSITION

a. Direct entry from system data. Construction of graphics
displays from system-stored data is particularly appropriate
for presentation of quantitative data. Data retrieval and
layout specifications are necessary. The availability of
stored graphics elements, e.g., pictorial symbols, color
associations, wlich are in conformance to standards, enhances
the production, authenticity, and accuracy of graphics dis-
plays.

-4n,

ICA

TIME PERI•O

b. Userkoperator-entered data. Construction of graphics dis-...
plays from usor/operator-entered data has the greatest
potential for versatility of graphics displays. Unless
the system restrains the user/operator from generation of
inappropriate graphics displays, however, hard-to-inter-
prot 'bad* disiplays may result. The system should pro- L
tect the user/operator from generating displays which, 4Wý
for examplo, permit inadvertent d-struction of display
fe~atures by unintenitional overpr A-tt, bleeding of colors

tJui to oxecssive colo•r s-aturation, or masking of suc-
ces~je ljinoa duue to placement of Lines wdhich excavda
r-r4solution vapabili y7
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4.2.4

c. Linked menus. Linked menus, either of straight alphanumeric
construction, or preferably of a combination of alphanumeric
and graphics structure, can be used to aid in the composition
of graphics displays.

TH[ AVAILABLE OPTIONS ARE;: WAT TYPE OF DATA DO vOU wdISH TO DISPLAY:

1. TRItVf DATA I. (AL 11IANAW(Ic
O': r DAATA 2. CMJ~ERIC f

1. DTA 3. (ST)MOL
i. OA A FILE .ý

5. (JD)LETE A FILE ENTER DESIRED OPTION : A
. (DI }SPLAY OATA

ENT(R MISXED OPTION , -

t

"YXAT SYMBOL D0 YOU JISN TO DISPKAt: b .

1. (COMBUAT EQUIPMENT
2. (AlIA EQUIPM14T T7lE DUALLY STOL IS.
3. ITI)ANSPORTATION EQUIPOINT

I/%:" ....

4. .NG) RN . :. ...... ... , . ..

[Nick WiIUD OPTION .

11r- ..

4V9
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4.2.4

d. Digitization. Digititation is an efficient method for graph-
ics interaction since it depends to a large extent on the
features and capabilities of the digitizing device. A great
variety of digitizing devices is available, as discussed in
Section 1.2.4, Methods for Graphics Control. Composition
aids for digitization are linked to the features of the
device and to the specifications for data output--usually
a form of imagery or map displays.

e. JoysUick, light pen, trackball, etc. These devices are .

essentially methods for placing a cursor on a screen for
selection or entry of an item of infokination. Characteris-
tics of a variety of joystick types,, etc., are discussed in
Section 1.2.4, Methods for Graphics Control. Composition
aids for these interactions are linked to the peculiar fea-
tures of the equipment and to the specifications for the .
graphics display output.

f. Touch sensitive surface. Creating displays through use of f t
a touch sensitive surface is essentially a cursor applica-
"tion which makes use of the heat registered on the surface
when a finger is pressed against it. Graphics display com-
position by this method is subject to the capabilities and,.

*, sensitivities of the equipment and to its compatability with
the requirements imposed on the graphics display output.
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4.2.5

4.2.5 RECOMMENDATIONS FOR COMPOSITION AIDS FOR GRAPHICS DISPLAYS

a. Table 4.2-1 presents recommendations for using particular methods
for aiding the user/operator in composition of graphics displays.
Before deciding to use one or more of these methods, review the
.general recommendations that follow and consult the advisory
comments on specific methods contained in Section 4.2.6.

Table 4.2-1. Methods for Aiding Graphics Display composition
by Type of Format Application

KEY: APPL ICATION

I -RECOMMIENDED

2 - ACCEPTABLE

3 - WORKABLE BUT SUBOPTIMAL

9'. ~4 -NOT RECOMMENDED OR NOT APPLICABLE O( >

'.D!RECT ENTRY FROM SYSTEM DATA 2 1* 1 2

JOYSTICK, LIGHT PEN, TRACKEALL. ETC. 2 2 2 1* 2

TOUCH SENSITIVE SURFACE 2 -

*Recommended as Ist choice for standardiz~ation purposes.

J
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4.2.6

4.2.6 ADVISORY COMMENTS FOR METHODS FOR AIDING GRAPHICS DISPLAYS COMPOSITION

a. Direct entry from system data

1. Allow the user/operator control over the amount of infor-
mation directly entered from system data. For example,
the user/operator may wish to restrict presentation of
trend data by time interval, or curtail the number of
variables presented on the chart. I

2. Allow the user/operator to establish the presentation
format. Under these circumstances the user/operator, for
example, would specify the length of the "x" and "y" axes
of a chart, as well as the intervals along each dimension.
These features could be established most easily through
menus or question and answer dialog techniques.

3. Allow the user/operator to change a computer-generated
display. For example, the user/operator may want to
extend a trend analysis on the basis of the displayed
parameters, or may want to project a trend on the basis
of modified parameters.

4. Provide a standard set of symbols for user/operator
selection appropriate to the task. Allow the user/
operator placement of selected symbols and alteration of
symbol size and color, if a color capability is provided.

b. User/operator-entered data

1. Allow the user/operator direct entry of data for incorpo-
ration into graphics displays generated as direct entry
from system data.

2. Give the user/operator access to standard display formats
I'• for generation of graphics such as bar charts, pie charts,

frequency polygons. Under these circumstances, the iden-
tification of display parameters, e.g., intervals, headings,
colors, is at the discretion of the user/operator.

3. Make standard graphics symbology available to the user/
operator for incorporation into graphics displays.SQuestion and answer and menu dialog techniques can readily

support this function. If color graphics are possible,
color can be added to the graphics by the same dialog
technique(s).

4. Allow the user/operator to employ the alphanumeric
features of the system to provide headings and annota-
tions rather than providing alphanumerics as a product
of the graphics capabilities (i.e., by "keying in" rather
than "sketching" letters, numbers, and standard gram-
matical symbols).

4.2-11
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4.2.6

c. Linked menus

1. Provide a series of linked menus through which the user/
operator can generate standard graphics displays such as
bar charts, frequency polygons, pie charts. The linked
menu approach allows the user/operator to step through,
for example, selection of display format; identification
of data categories; dimensions of data categories; symbols
and their placement.

2. Allow the user/operator to add headings and annotations {
to graphics displays through the use of linked menus.
According to what capabilities the system possesses, such
menus step the user/operator through, for example, heading
and annotation style (upper/lower case, type font, type v
size); location; color; and color intensity.

d. Digitization

1. Make the user/operator aware of the accuracy requirements
of the particular assignment being accomplished. That is,
some applications may require very precise results (maps
drawn for targetting purposes), some may require only
minimal precision (rough sketches of two areas under pre-
liminary consideration for training maneuvers). The
user/operator can exercise control of accuracy through
speed with which digitization is performed.

2. Make the user/operator aware of graphics conventions
required for correct interpretation of products of digi-
tization. These conventions can be provided through a
menu or question and answer structure for each relevant
application as, for example, those appropriate to showing
topographic versus cultural characteristics of a given
area on a map.

e. Joystick, light pen, trackball .,41

1. These features are conducive to generation of simple
graphics such as line drawings, bar charts, frequency poly-
gons and, in fact, provide a very versatile system. The
speed at which the joystick, etc., moves contributes to
the accuracy of the graphics display being created. I
Allow the user/operator to adjust or control cursor
movement/speed in accordance with graphics display
accuracy requirements. {

2. Allow the user/operator to vary the width of the line 0
(image) created by manipulation of the joystick, light
pen, trackball, etc. These devices do not independently
have the capability to provide line width variation.
Variation in line width can be provided by "tieing in" a
different alphanumeric key to the joystick capability.
A set of three keys would permit three width variations,
four keys would permit four variations.

4.2-12
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f. Touch sensitive surfaces

1. Touch sensitive pads and surfaces restrict the user/
operator to placement of display parameters one at a time.
They are appropriate for quick location of a specific
symbol on a variable graphics display, e.g., a map or map
overlay, and are particularly useful for demonstrating
and communicating direction of movement.

2. Allow the user/operator to select between "dynamic" and
"static" operation of the touch sensitive surface. In the
"dynamic" mode, the cursor continues to move across the

,surface in the indicated direction at some set pace once

the user/operator has set the cursor in action. In the
"static" mode, the cursor moves only at the command of
the user/operator, i.e., as the user/operator touches and
retouches the touch sensitive surface.
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SECTION 5. DATA RETRIEVAL ASSISTANCE

S~Guidelines in this category present the capabilities required to sup-

port user/operator interaction with system data bases. Two aspects of data

retrieval assistance, userioperator query methods and query structure,

are examined.

1. Query Method. Query methods are the ways in which users/
operators may identify the characteristics of the data base
contents which they wish to review or alter.

2. Query Structure. Query structure relates to ways in which
interaction with system data bases may be organized, structured,
and sequenced.

5-1

% ..

%1p



5t

-ii

I.'

, .

.4 *0

*-.

-~ * .* %** *.%*



5.1.1

5.1 Query Methods

5.1.1. DEFINITION
Query methods are techniques by which the user/operator may access the

data base and identify the data required for task processing by the system

and/or the user/operator.
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5.1.2

5.1.2. APPLICATIONS FOR QUERY METHODS

Tasks or procedures for which query methods are applicable include those

tasks which require the user/operator to interact with stored data or data

base information.

a. The user/operator will have occasion to check portions of the
data base to verify presence and accuracy of data.

EXAMPLE: A user/operator may be required to confirm a last
known position of an identifiable troop concentration. If
this information is in the data base, entry of the troop ID
code should display troop data including last known position.

, b. The user/operator will be required to retrieve information
from the data base for the purpose of examination and evaluation.

EXAMPLE: The user/operator may be required to assign 50 rounds

of phosphorous to a known target from a single battery. The .t
data base should confirm amnunition informa:ti-. through a
query with the battery's ID.

C. The user/operator will frequently retrieve information from the
data base for deletion, modification, processing, or addition.

S~EXAMPLE: The user/operator may be required to update certain
perishable data in the data base. Update will likely require

all of the following stepsi identifying the data, querying the
* data base, retrieving the data, examining the data, entering

the proper code(s) to gain access for deletion or modification,
and deleting or modifying the data.
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5.1.3

5.1.3 BENEFITS OF QUERY METHODS

The benefits derived from the use of user/operator responsive query

methods include:
IL

a. Reduced error rates, by minimizing:

1. Difficulty in manipulating data in and out of the data base.

2., Skill level demands on user/operator memory or concentration.

b. Increased system throughput rates, by minimizing:

1. Time for access to information required for and vital to
mission effectiveness.

2. Extended time for use by the user/operator under varied or-
undeairable operating conditions.

c. Increased system security, by including:
%01

1. Methods for prevention of unauthorized access to information
resident in the data base.

2. Methods for prevention of unathorized or accidental change/
deletion of data base information.

d. Decreased training time/complexity, by addressing:

1. Methods adaptable to different types of command dialoqs.
•.• .~Retraining may not be required on new command languages,

for example.

2. Ease in manipulating data into or out of the data base.

..
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5.1.4

5.1.4 METHODS FOR IMPLEMENTING QUERIES

a. User-initiated query language dialog, in which the
user/operator enters queries in response to a prompt
symbol appearing on the terminal. The prompt is
typically brief, so the user/operator must remember
the query codes and options and accurately type them
at the terminal.

EXAMPLE: The user/operator wants to retrieve the full
file content of today's transactions between the hours
of 0945 and 1315. The user/operator enters "QUERY:"
to specify dialog type. When it is possible for the
user/operator to obtain the file content by entering
the code for file type "HI" (for historical file) and
the time interva' code "0945-1315."

QUERY: FILE HI 0945-1315

'S..

,sb.2

b. Natural language dialog, which is typically user-
initiated query language, in which the designer
attempts to make the query language as much like ,

standard English as possible.

EXAALLE: For the same request as described above
for user-initiated dialog, the natural language
dialog sequence appears on the screen as follows.

Ulatt: u1E t( 11 IST021CA niL CWHAITS FILO

0"941 to 1115M.
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5.1.4

c. Menu selection, in which the user/operator selects a
desired command from a list of commands presented on the
display. The user/operator then enters the code, word,
or number associated with that command.

THE AVAILABLE RETRIEVE OPTIONi$ ARE:

1. IAC)TIV[ DATA FILE
2. (HISTOAICAL DATA FILE
3. (FR)IENWLY ARMOR LOCATIONS4. (UN)FRIENDLY ARMO LOCATION
5. (ST)JSARD REPORT FOWAT e

IN

1 .0

ENTER DESIRED OPTIOM--'

d. Fill-in-the-bljnks, in which the user/operator fills out a
form or questionnaire presented at the terminal. The
entries in the 'blanks" may be words, codes, numbers, or
merely symbols ("checkmarks" or "Xs") to indicate that the
user/operator wishes to perform the o0ptration displayed on
the "form."T

Activity OPTIWII:__RItRu(_ (01,
DATA OPTIONS..

""ill ISTG*ATA PMLU

F2, III . AXO LOCATIONS
-isftxQW MW~ LOWAtIN

% I
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5.1.4

e. Voice ir~put query language, in which the user/operator enters
the syntax and structure of the query language through the
spoken voice, rather than keyboard or cursor.

H..._ _ I..04 .. CS .. Ei

f. Voice ingu~t n-at~ural jlangage, which is typically a fox's
of user-initiated query language, where the user/operator
speaks co~uands instead of typing them.

Q4*. .R F- T I V .

HI . . T R . I. .C L . . FI F .C N .

TE T ..ii. . 0 .. . . . S .

HOUR ... O... I .. 3 .. I. ' 54 
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5.1.4

g. Cursor control dialog, which is usually a special form of , p
menu dialog, in which the user/operator positions the screen p

cursor next to the desired command. The cursor may be
moved with any graphic positioning device. In the example
below, the user/operator is using a joystick.

THE AVAILABLE RETRIEVE OPTIONS ARE.:

S0 ACTIVE DATA FILE

o HISTORICAL DATA FILE _

o F2IENDLY AMW LOCATION

0 UNFRIENDLY A8SM LOCATION

-0 STANWDARD EPORT FOIX

We~~~ 4Wd ".0

•-•," h. Quet tion and atiswer dialogj, in which t1,e computer system a-sksa ..
-%: the user/operator s•pecific questions. in• the simplest form k.'•.

.%'? ~of thi3 type of diAlog, the uuar/operator may respond only with i•:

LUT7
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5.1.4 .

i. Query caomand file, which is typically user-built and
initiated. The user/operator supplies some prompted
information and then runs the file.

QUERY FILE: 3016 AM BATTALION

"ENTER: I NEW DESTINATION?

2. ETA?

3. ADOITIONS, DELETIONS

4. ?

S. -?

6. IUTPUT?

j Query command macro, which is an enhanced form of command

file in which the user/operator may conveniently alter
variable elements in the command file.

"QUERY MACRO: ART: STATUS, HE, AD, ROUNDS

ARTILLERY OATTALION(S)?

ARTILLERY BATTALION(S) _ ?

ARTILLERY BATTALION($)_ ?

ARTILLERY BATTALION(S)_ ?

RU

I "
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5.1.5 RECOMMENDATIONS FOR QUERY METHODS

Selection of the query method depends on the nature of the system being

developed and the characteristics of the expected users/operators of the sys-

tem. Some of the most important factors in making this decision are:

a. Sophistication of the users/operators:

1. HIGH level of sophistication means that users/operatOrs
are very familiar with the system, its capabilities, and
the sequences of operations which the system will perform.
Users/operators with a HIGH level of sophistication will
have either (a) ceceived a substantial amount of train-
ing in system operation or (b) had considerable expi.ri-
ence in operating the system by the time they are called
on to use it in operational situations, or (c) both of
the above.

2. MEDIUM level of sophistication means that users/ opera-
tors are quite familiar with the most important capa-
bilities and commands of the system, but are not
intimately familiar with little-used system features.
Users/operators with a MEDIUM level of sophistication
may have received considerable training, but will not
use the system enough to maintain their knowledge aboutS~all of the system's capabilities.

3. LOW level of sophistication means that users/operators
"are familiar only with the "big picture" of system opera-
tion. They may be unfamiliar with the range of capabili-
ties of the system.

4. VARIABLE level of sophistication means that different
users/operators have different levels of sophistication
in using the system. Some may be very familiar with
its features and capabilities, while others will be
aware of only the most elementary and important features.

b. Requirements of data retrieval type:

1. ROUTINE--output format and data fields are substantially
constant either between reports or for single reports
produced frequently.

2. NON0)UTINE--output format and data fields are unpre-
-t dictable and vary over a wide range for single reports
- , and across reports.

3. VARIABLE--output format and data fields are constant for
"21..ota section of outputs, but not predictable for individual

reports or sections.

5.1-9
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I 5.1.5

c. Daily usage--number of times typical query will be used by a
typical user/operator in a given period of time.

1. HIGH--typical query used 5 times per day or more.

2. MEDIUM--typical query used twice per week or more but
less than 5 times per day.

3. LOW--typical query used less than twice per week.

d. Computer-to-terminal ,ata transwission rate.

1. HIGH--4800 baud (480 characters per second) or greater.

2. MEDIUM--1200 baud (120 characters per second) or
greater, but less than 4800 baud (480 characters per
second).

3. LOW--less than 1200 baud (120 characters per secondW.

e. Number of queries in usage.

1. HIGH--46 or more queries available for use with
the system.

2. MEDIUM--16 to 45 queries available.

3. LOW--15 or less queries available.

f. Table 5.1-1, Query Method by System and System User Character-
istics, presents a general list of recommendations for
selecting query types., Before making a final decision,
consult the specific recommendations for individual query
types in Section 5.1.6.

Tc use the table, first decide what system and system user char-
acteristics apply to the situation you are considering. Elimi-
nate any query types where a "4" appears as an entry. Select
the best query type by comparing the remaining types in view
of the characteristics of the system you are conceptualizing
of designing. •

5.1-10
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5.1.5

Table 5.1-1. Query 'Method by System and System User
Characteristics.

KEY:

I - RECeENO CHARACTERISTICS OF. SYSTEM OR SYSTEM USER

2 ACCEPTABLE SOUPHISTICATION R[QUIRCMCNTS OF DAILY USAGE Or COIPUTERTO TERMINAL NUMBER Or
or USORS DATA RETRIEVAL TYPE TYPICAL 0QURY TRANSMISSION RATE QUERIES IN USAGE

3 . WOR ALE BUT SUSOPTIMAL RON-

4 NOT RECOMMENDED OR NOT APPLICABLE HIGH R1E LOW VAR R007INE ROUTINE VAR HIH NE0 D 0U LOW H M010UM LOW HIGH ME10 LOW

QUERY LANGUAGE 1* I 3 3 . 1 1 . 2 3 1. 2 3 1- 1 1

NATURAL LANGUAGE 3 3 3 1 2 2 3 3 2 U 2 2 2 2 3

MENUS 3 1 1 1 1 1 1 1 2 2 1 2 4 2 2 1

FILL-IN-THE-ILANKS 2 2 3 3 2 1 3 4 3" 3 2 2 4 4 3 3

VOICE INPUT QERY LANGUAGE 2 2 2 2 2 2 2 1 2 3 1 2 3 4 3 3

VOICE INPUT NTU LA G 3 3 3 3 2 3 3 3 3 2 2 2 2 4 3 3

CURSOR CONTROL DIA.O% 2 2 1 2 1 I 1 3 3 3 3 3 3 1 1 1

OUESTION 9 ASWER DIALOG 2 2 2 3 3 3 3 4 . 2 2 2 4 4 3 3

OQERY(COMANOD FILE 1 2 3 3 2 2 2 1 2 2 2 3 2 1 1 3

,QURY COM•AND A MCRO 1 2 3 3 2 2 3 1 2 2 3 2 2 1 2 3

Recoourlerded as ist choice for standardization purposes.

g. Do not permit deletion/alteration of data itemfi by direct
command entries without first displaying the value to be
deleted/altered.

h. Permit the user to request "HELP" as necessary to determine
required parameters in a command entry, or to determine
available options for an appropriate next command entry.

i. When user/operator ccmputer dialog involves prompting, prompt
data entries explicitly, by displaying data field labels and/
or associated user/operator guidance messages.

%) J. When useful default values cannot be predicted in advance,
provide a capability for authorized personnel to use a special
transaction to define, change or delete default values for
"each data field.

k. Provide the capability for the user/operator to change a
computer-generated data value. However, before permitting
the value actually to be changed, display the basis for the
computer calculations.

5.1-11
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5.1.5

1. Do not force the user/operator to press more than one fixed
function key (e.g., SHIFT or ENABLE plus the function key)
to perform a simple operation.

EXCEPTION: If unintentional activation of a fixed function
key would have serious consequences for system operations
or system output, do require the user/operator to press
two keys simultaneously to activate that function.

-. 1
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5.1.6

5.1.6 ADVISORY COMMENTS FOR QUERY METHODS

a. User-initiated query language dialog

1. Make terms, codes, etc. in query languages consistent
with those used in the overall control method for the
system.

b. Natural language dialog

1. Where some sophisticated users will use a system with
natural language dialog, provide for command codes and
abbreviations as an option to natural language interaction.

c. Menu selection

1. Word menu options so as to permit direct selection of any
option as an acceptable contol input, either by pointing
or by code entry. Do not word menu options so as to imply a
question requiring a YES/NO answer.

2. If menu selection is used in conjunction with or as an
alternative to query language, then display selected
query options until the user signals entry of a com-
pletely composed command.

3. Display menu options in a logical order; if no logical
structure exists, then display options in order of
their expected frequency of use, with the most frequent
listed first.

4. In a displayed menu, include only those options appropriate
at that particular step in a transaction sequence, and
for the particular user.

5. If possible, in a displayed menu include all query options
appropriate at that particular step in a transaction sequence.

EXCEPTION: A familiar set of general control options always
available may be omitted from individual displays; it
should be available on demand, however.

6. When option selections must be made from a long list,
and not all options can be displayed at once, provide a -
hierarchic sequence of menu selections rather than one
lorg multi-page menu.

EXCEPTION, Where a long list is already structured for
other pu.-ises, such as a list of customers, a parts
inventory, a file directory, etc., it might be reason- ...
able to require the user to scan multiple display pages I. -
to find a particular item. Even in such cases, however,
an imposed structure for sequential access may prove
more efficient.

5.1-13
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COMMENT: Multi-page option lists will generally hinder ½:arn-
ing and use. The software designer can usually devise some
means of logical segmentation to permit several sequential
selections among few alternatives instead of a single df-
ficult selection among many.

7. When the user must step through a sequence of menus to make a
selection, design the hierarchic structure, insofar as possible
within the constraints of display space, to minimize the
numbe.%: of steps required.

8. When hierarchical menus are provided, design them to permit
the user immediate access to critical or frequent .y selected
options.

9. If letter codes are used to make menu selections, then insofar
as possible, use those codes consistently in designating options
at different steps in a transaction sequence.

EXAMPLE: Do not give the same action different names and
Cp hence different codes (F=FORWARD and N=NEXT); do not give the

same code to different actions (Q=QUIT and Q-QUEUE).

"•'• i0. Always make an initial menu of control options available for ,
user selection, to serve as a "home base" or consistent start-

ing point for control inputs at the beginning of a transaction
sequence.

COMMENT: Such a starting point is helpful even when all
dialog is user-initiated. This capability can be implemented
as an OPTIONS function key, as an explicit control option
on every display, as a generally available implicit option,
or as a consistent defaul.t for a null control input.

"11. Use menu selection for routin.- tasks with fixed procedures
requiring only minimal entry of arbitrary data.

12. Do not use menu selection dialog when the transmission rate
will be less tha '200 baud. Relatively fast computer response
time is required for menu selection dialogs becausc the menu
options must be transmitted and displayed for each selection. *1

13. When menu selection is used to train novices to use a conmmand
language, make the wording and order consistent with the command
language.

14. If the selection list exceeds 10-15 items, reorganize the list
into two separate menu frames, maintaining the logical organi-
zation within the hierarchy. . -

'. 15. If selection items have been grouped, label each group.
SIla
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16. When hierarchic menus are provided, give the user some displayed
indication of current position in the menus structure.

17. Present menus successively in the same area of the display rather
than simultaneously in different areas.

18. If the user population is variable, provide various menus with
different levels of detail.

19. Provide multiple paths to accommodate both experienced and
inexperienced users. For example, allow experienced users to
bypass the menu hierarchy and directly acess a given menu by
entering its page number or identification code.

20. Sequence menu frames in an order dictated by the logical flow
of the user's analysis of the transaction.

21. Allow menu selections by the user to be accepted in either
abbreviated or complete form.

22. Permit users to enter a series of menu selections (command
stack) to speed the dialog and avoid the need to display
each menu. When an error occurs in a menu command stack,
program the computer to proceed as far as possible and then
give a message indicating where it stopped processing and
which query elements could not be processed.

23. Command stacking is essential when system response time is
such that over 2 seconds is required to display a menu.

d. Fill-in-the-blanks

1. When using form filling, provide a convenient means to control
cursor movement from field-to-field as well as from line-to-
line and character position-to-character position.

2. When the user/operator is entering query elements from a hard
copy form, make the image of the form displayed on the CRT
screen look as much like the hard copy form as possible.

* 3. Provide a "reverse tab" feature to allow users to correct
information in fields which they have already completed.

e. Voice input query language

1. Use voice input when the user's eyes and hands will be
typically involved with other system tasks.

2. Use voice input when ambient noise levels are below 90 dba.

5.1-15
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f. Voice input natural language

1. Use voice input where the user's/operat6r's hands and eyes are
already being used extensively in other system operations.

2. Limit the use of voice input to situations where the ambient

noise level is less than 90 dba.

g. Cursor control dialog

1. When selection among displayed query options is to be accom-
plished, place the cursor automatically on the most likely
options at initial display generation.

2. Accomplish designation on an electronic display by means of a
movable cursor with distinctive visual features (shape, blink,
etc.).

3. Design the cursor so that it does not obscure any other character
displayed in the position designated by the cursor.

4. Where the "targets" for the cursor are arranged in rows or col-
ulms, design the cursor interaction such that the cursor can
move only along the row or column in which the "targets" appear.
That is, do not allow the cursor to move into horizontal areas
where no target apears.

5. When position designation is combined with keyed data entry,
control cursor movement at the keyboard (by function keys,
joystick, etc.), rather than by a separately manipulated device
(light pen, "mouse," etc.).

6. Automatically skip the cursor past any data field filled by
computer-generated data.

7. Use cursor control dialog when conceptualizing or designing
systems which have interactive graphics as their primary purpose,
but which must also use alphanumeric menu presentation in some
processing steps.

8. Avoid using cursor control dialog when the users/operators of
the system will have no need to control the position of the
cursor on the CRT screen other than to select items from an
alphanumeric command menu or list.

9. Use the same method for cursor control dialog as is used for
graphics interaction.

10. When using cursor control dialog, make the "target" for the

cursor at least 10 times the size of the positioning accuiracy
required for interactive graphics or 1/4" square, whichever is
smaller.

5.1-16
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11. Provide feedback to the user/operator on which "target" has been
selected by cursor control dialog. Making the selected target IA

brighter is the preferred method.

h. Ouestion and answer dialog

1. Use question and answer dialog for routine query tasks, where

data items are known and their ordering can be prespecified,
where the user will have little or no training, and where com-
puter response is expected to be moderately fast.

2. Brief question and answer sequences can be used to supplement
other dialog types for special purposes, such as for log on
routines, or for resolving ambiguous control inputs or data
entries.

3. Use question and answer dialogs only when the users/operators
are likely to be very unsophisticated in using system capabi-
lities.

4. Use question and answer dialogs when the users/operators are
required to provide only "YES" or "NO" answers to questions
about desired query results. ,

5. Use question and answer diilogs when the user/operator is
required to enter information which cannot be placed on a
list or easily encoded (e.g., time other than current time;
number of troops). ,

6. When using question and answer dialogs, provide examples of
required query format and content whenever possible.

i. uery command file

1. Use query command files where complex data retrieval and • ,
manipulation constitute the majority of the operator's work-

2. load.

Use query command files where retrieval can be complex but L.
results in substantially the same format.

j. Query command macro -

1. Use query command macros when data retrievals and manipulations
are complex but have many stable parameters.

2. Use query command macros when separate data retrievals and
manipulations involve the same data and similar processing. A-

3. Use query command macros when separate data retrievals and
manipulations involve the same processing with different data.

5.1-17
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5.1.6

4. Allow the user/operator to construct query command macros which
can query the user/operator for parameters whose values change
over time.

5. Display the current value of any control parameter(s) currently
operative for user reference.

* COMMENT: This practice is helpful even when all parameters are
user-selected since the user may well forget them, particularly
if task activities are interrupted.
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5.2.1

5.2 Query Structure

5.2.1 DEFINITION

Query structure refers to the ways in which the user may organize requests

for information. It deals with issues such as: the legal sequences of query

elements; the use of delimiters between elements; and the ways in which the

user may indicate/select options in query specification.
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5.2.2

5.2.2 APPLICATIONS FOR QUERY STRUCTURE

Query structure is applicable wherever the user/operator must interact

with stored or data base information to retrieve data. Query structure

influences the query method to be employed and, thus, is applicable in the

user's/operator's choice of technique in accessing the system. Query

structure can be delineated by four different degrees of complexity:

Simple, Moderate, Complex, and Extreme.

a. A SIMPLE query structure represents the least complex data
retrieval type. It contains a single data item or single
parameter. This structure is one most easily formulated
and is linked to a wide variety of query methods.

EXAMPLE: An item of information that might be required
by the Command6. is the number of tanks available. In a C
Command and Control battlefield automated system, the user/
operator might translate the Commanders's requirement as; ~follows :

DIS(play) # TANKS

b. A MO.DERATE query structure exhibits an average degree of
complexity in retrieval requirements. This structural type
is composed of two to three parameters or data items.

EXAMPLE: The user/operator may be required to retrieve
information regarding availability of gun tubes on M6OAl
tanks at supply points within a 50 mile radius. This re-
quest may be interpreted as follows: -p

PRMint) TANK, TUBE, AREA - WHISKEY

•%-,where WHISKEY is a code desecriptor for a range of 50 miles radius.

c. A COMPLEX query %tructure is 22-nmv ed of four to fiv.e partm-
-etes or data items. As a result of the increased number of
required interrelated items of information, this query typ)e
imposes a higher degree of complexity whereby construction
becomes Moto complic-ated.

EXAMPLE, In planning for a f-)rthc•ming operation, the Com- -

*J• mander desires to know how many rounds of HE could be deliv.-
ered to the 8' batteries located within a specified irea
within the period from H to H + 2 hours from a designated
ammo suppj• point. The user/nporator of a particular co-xand

e• and contro' battlefield automated system might translate the V
Commander's requirecwnt as follOws:

5.2-2
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5.2.2

PA(tnt) ARTY - 8:

PR(Int) TYPE - IHE

PB(int) LOC - TANWGO;
PR(tnt) Tilt - H. H + 2; ••°

Pl(tfnt) UP - ALPHA:

where TANGO is a code descriptor for the Commander's specified area. 3,

d. An EXTREME query structure represents the most difficult data
retrieval type to fornulate. It consists of more than five
parameters or data items and is aligned with a limited number
of query methods.

EXAMPLE: A Commander of Armor Division has received a mission.
During his planning, he must know how many armor personnel
replacements will be available for assignment to tanks prior
to H - 10 hours. If this number will be less than 75% of
authorized strength, then he must find ov't how many personnel

in the division have secondary armor MOSs and primary MOSs
that will not be critically needed during the operation. The
user/operator of a wartime personnel accounting system might

use a preformatted 'Fill-in-the-Blanks" input display to trans- %.!

late the Commander's requirement.
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5.2.3

"5.2.3 BENEFITS OF QUERY STRUCTURE

The benefits which evolve from the use of query str'ctures include the

following:

a. Reduced error rates, by minimizing:

1. Errors in data retrieval by operators of all skill levels.

2. The numrbr and difficulty of steps required to retrieve
stored or filed data.

b. Increased system throughput rates, by minimizing:

1. The time required for access to required information.

2. The time required for utilization of data base information.

c. Increased training effects, such that:

1. Minimally trained operators can perform the simple queries
with acceptable facility.

S. 2. Reduced complexity of training instructors and manuals for
the query process can be achieved.

AL

5.-%



5.2.4 •

5.2.4 METHODS FOR USE WITH QUERY STRUCTURE 5..,4

a. User-initiated query language dialog, in which the user/opera-
tor enters queries in response to a prompt symbol appearing on
the terminal. The prompt is typically brief, so the user/
operator must remember the query codes and options and accurately
type them at the terminal.

QUERY: FILE: HIJ 0745-0815

b. Natural language dialog, which is typically user-initiated
query language, in which the designer attempts to make the
query language as much like standard English as possible.

QUERY: RETRIEVE THE HISTORICAL FILE CONTENTS FROm:

0745-0815

%, %.
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5.2.4

c. Menu selection, in which the user/operator selects a desired
command from a list of commands presented on the display. The
user/operator then enters the code, word, or number associated
with that command.

i ~THE AVAIL.ABLE RETRIEVE OPTIONS ARE:

1. VOLATILE DATA FILE
2. HISTORICAL DATA FILE
3. FRIENDLY ARMOR LOCATIONS
.4. HOSTILE ARMOR LOCATIONS
S. STANDARD REPORT FORMAT

ENTER DESIRED OPTION --

d. Fill-in-the-blanks, in which the user/operator fills out a
form or questionnaire presented at the terminal. The entries
in the "blanks" may be words, codes, numbers, or merely sym-
bols ("checkmarks" or "Xs") to indicate that the user/operator
wishes to perform the operation displayed on the "form."

OUR OOK :.... --- _----- - 1 i iR , --------
COUI €CO' -- - .- - -- _OTA FILE DESIRED . .. . . . -- .

ACTIVIlTY: MIIEVAL: [OYTING:
OPTIONS: .... .... - -

:•,•• €O OK~ilt'(VIII)•

L-'.',S

* 5.2-6
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5.2.4

e. Voice input query language, in which the user/operator enters the
syntax and structure of the query language through the spoken
voice, rather than keyboard or cursor.

QUERY: RETRIEVE- FILE~ HI --

0745-0815

f. Voice input natural language, which is typically a form of
user-initiated query language, where the user/operator speaks
commands instead of typing them.

5.2-7
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5.2.4

g. Cursor control dialog, which is usually a special form of
menu dialog, in which the user/operator positions the screen
cursor next to the desired command. The cursor may be moved
with any graphic positioning device. In the example below,
the user/operator is using a joystick.

THE AVAILABLE RETRIEVE OPTIONS ARE a,

OVOLATILE DATA FILE

13HISTORICAL. MTA FILE

0FRIENDLY ARMOR LOCATION

OHOSTILE ARMOR LOCATION 4
OTANDARD REPORT FORK

- W4

h. Question and answer dialog, in which the computer system asks
the user/operator specific questions. In the simplast form of .
this type of dialog, the user/operator may respond only with
"Y(ES)" or "N(O)." In more complex forms, the user/operator
may be required to respond with a number or a code for a query.

maia

1. M0 TU 1hI to TAhIV ,STNICIIO lm""TOSNTlp _ 
I

3. 00 M VSN 1T KTUIV L

4. 100 VW ISH To EuII 1USIMUIc Flu -

.1-

K1110 -

N 1,N 0.
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5.2.4

i. Query command file, wlich is typically user-built and initi-
ated. The user/operator supplies some prompted information
and then runs the file.

O K AY ,- ,: 3014 AN N u . •t 'I-N

am.3: 1. KSTZIMTIOU?

2. tAt?

3. MPITIOiSS, EKLrTOi

4. *

1. -*

6. OUiTPUTt_____

.V

j. Query command macro, relatively permanent routings initi-
ated by the user/operator who supplies prompted parameters.

OUlT WIN.Y : UT: STATUS. ME. AD. u,.
UTILL3T? OATTALI•(S)? V

ATVILLt UTTALIOC($) -

ARM ETU.l SATTALSONCS) _ ?

UMTIUSIT ATTALION(S))

'I

5.2-9
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5.2.5

5.2.5 RECOMMENDATIONS FOR QUERY STRUCTURE

a. Table 5.2-1, Query Method by Complexity of Query Structure
Type, presents a general list of recommendations for selecting
the most effective query method or methods given the complexity
of the query structure type. Before making a final decision,
consult specific recommendations for individual query structures
in Section 5.2.6.

To use the table, first decide what query structure (according
to number of parameters) applies to the situation you tre con-
sidering. Eliminate any query method where a "4" appears as
an entry. Select the best query method by comparing the remain-
ing types in view of the query structure you are formulating.

Table 5.2-1. Query Method 1-y Complexity of Query Structure Type

KEY:
I - RECOftVENDED QUERY STRUCTURE (NUMER OF PARAMETERS)
2 - ACCEPTABLE
3 - WORKABLE BUT SUBOPTI3AI.
4 - NOT RECOWIENID OR NOT APPLICALFE SIMPLE MODERATE COMPLEX EXTREME

(1) (2-3) (4-5) (5+)

QUERY LANGUAGE DIALOG 1* 1* 1 1

NATURAL LANGUAGE 1 1 1 1

MENUS 1 2 3 4

FILLIN THE BLANKS 2 2 3 3

SVOICE INPUT QUERY LANGUAGE 1 1 2 2

, VOICE INPUT NATLRAL LANGUAGE 1 1 2 2

CURSOR CONTROL DIALOG 2 3 3 4

QUESTION & ANSWER DIALOG 1 1 2 2

QUERY CONMAND FILE 2 2 1*

"QUERY COMMAND MACRO 2 2 1 1*
T-

Recommended as 1st choice for standardization purposes.

b. Provide multiple paths through a transaction to accommodate

experienced as well as inexperienced users/operators. For
example, in a menu-oriented system, allow inexperienced indi-
viduals to work through a sequence one menu at a time.

c. If a delimiter is required Lo distinguish optional parameters
or separate keyed entries in a stacked command, use a standard
symbol for that purpose, preferably the virgule (/) to separate
the series of data entries.

5.2-10
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5.2.6 ADVISORY COMMENTS ON QUERY STRUCTURE

The methods used in implementing query structures are the same methods

used in determining compatability with characteristics of the system or system

users. These methods have been discussed and illustrated in Sections 5.1.4

through 5.1.6 as well as in Sections 5.2.4 and 5.2.5. Query structure has

been defined as relating to the complexity of the retrieval order itself and

Sthe suitability of the order with any of the query methods discussed. The

suitability of the methods-structure pairing is shown in Table 5.2-1, Query

Method by Complexity of Query Structure Type. No further discussion of

methods will be attempted in this section; however, comments pertaining to

the structure themselves will be presented. As the number of parameters

required to effect a query increases, the suitability of some of the query

methods decreases. Operability, end users, and the mission itself will all

benefit, therefore, from increased time and effort spent to reduce the number

of parameters per query. Some considerations for the structuring of queries

include:

a. Provide parameter values that do not exceed 5 - 7 characters.

b. If parameter values can be abbreviated, provide abbreviations
that do not require punctuation.

c. When a dimensional unit is constantly associated with a partic-
ular entry field, display the unit as part of the fixed label
rather than having it entered by the user/operator.

d. Provide parameters whose definition is understood by the user/
operator, not just the programmer.

e. Use special function keys for the input of critical parameters
or partial parameter strings.

f. Provide common language nomenclature for parameter values,
especially if unsophisticated users/operators are expected,
due to high turnover, reassignment, limited training, etc.

g. If parameter values can be abbreviated, permit the use of any
unambiguous abbreviation for the value.

h. If punctuation is required to separate multiple parameter values,
use the virgule (/) as the delimiter.

i. Provide the user/operator with the option of selecting default
values for certain parameter strings.

$4X 5.2-11
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j. When multiple parameters are entered as a single transaction,
provide the user/operator with the ability to restart, cancel,
or change any item before taking a final enter action.

k. Provide the user/operator with a dictionary of abbreviations
and codes, available on-line.

1. If codes are a necessary part of the parameter values, provide
letter codes in mnemonic form rather than numeric codes.

5.2-12
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SECTION 6. SYMBOLOGY AND TERMINOLOGY

This section addresses ways to assist users/operators in using symbols

and terms to communicate with and through the system. Guidelines are con-

cerned with symbol elements, their aggregation into units (e.g., terms, codes),

and their presentation to the user/operator (e.g., glossaries). Symbology

and terminology are considered within the following five categories:

1. Symbols and Symbol Sets describes techniques for selecting
appropriate symbols/character elements.

2. Standard Terms describes conditions under which use of estab-
lished, widely used terms is appropriate or even essential.

3. Abbreviations and Codes provides principles and techniques
for formulating and using arbitrary representational words
or other symbols.

4. Full Language describes conditions under which use of full
language is appropriate or essential and provides guidance
for such usage.

5. Glossaries describes techniques for providing guidance to
the user/operator for accessing and understanding the relevant
symbology and terminology.

I
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6.1.1

6.1 Symbols and Symbol Sets ~~

6.1.1 DEFINITION

Symbols are single alphabetic, numeric, graphic, and pictorial elements;

they are the fundamental units that users/operators employ to construct inputs

to battlefield automated systems, and that systems employ to construct outputs ,U.,

to users/operators. Symbols may include any or all of the following:

a. Alphabetic symbols, comprising the 26 roman letters "a" through
"z," used in either upper or lower case. The number of alphabetic
elements may be expanded by using both upper and lower case, and
by using two or more distinctive type fonts. Other letters (e.g.,
Greek or Russian) are considered to be special symbols, as de-
scribed below. Roman numerals are a special *.±ase drawn from the

normal roman letters.

b. Arabic symbols, comprising the 10 numerals 0 through 9.
W..

c. Grammatical symbols, which are used in ordinary printing or ,*-
writing, such as (,), (.), (/), (;), and (:).

d. special symbols, comprising the signs associated with various
branches of science and technology. Examples of special symbols
are (a) the Greek letter "sigma" used in statistics to denote
the population standard deviation; (-) to mean "equal to" in
mathematics, and (P) to mean a "triple bond" or "negative charge"
in chemistry.

C. Graphic syaols, abstract symbols assigned a particular meaning
in a given application. (0) used to denote infantry and (M)
used to denote armor units are examples of graphic symbols.
Graphic symbols may ie accompanied by alphabetic or numeric
symbols for amplification (e.g., "xx" atop the symbol " •" -

denotes an armor division, as opposed to, say, a corps or
brigade).

f. Pictorial symbols, representational symbols used in graphics ....
displays. sxamples of pictorial symbols are (*) stick figures
used in a histogram (bar chart) to represent available strength,
or (W-) a simplified drawing of a cannon used oxi a map to
depict artillery locations or strength.

Symbol nets are made up of the collection of symbols available in a given

system for constructing inputs and outputs.

1,4
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6.1.2

6.1.2 APPLICATIONS r

Each of the general types of symbols is used for a somewhat different

purpose. Often, though not always, this utilization is obvious. In addition,

different types of symbols are normally combined within a single symbol set.

For example, the standard office typewriter and many computer terminal key-

boards contain a "standard" alphanumeric symbol set consisting of the alpha-

betic, arabic, and grammatical symbols, plus a few of the special symbols

(e.g., @, $, €, *, #). In general, symbol types are utilized as follows:

a. Alphabetic symbols are used to form plain language words (e.g., .
"soldier," "bridge," "tank," "carburetor"); abbreviations (e.g.,
""Arty," "CPT," "Trk," "Div"); acronyms (e.g., "BETA," "USAREUR,"
"FEBA"); and some types of codes (e.g., "TACFIRE," "HHC," "ECK").

b. Arabic symbols are used most often to express numerical quan-
tities such as counts or distances. Frequently, they are also
used as codes. Telephone numbers, ZIP codes, equipment designa-
tors, target designators, and identifiers for menu options on
a display are examples.

c. Grammatical s~qbols are normally used as punctuation in plain
language text portions of system inputs and outputs. They are
a'so used sometimes as field and subfield delimiters in pre-
formatted displays. For example, the date field on a CRT
might be displayed as "DATE: 11/16/81."

4..

d. Special symbols are used to indicate mathematical relationships
or other forms of "shorthand." For example, a request to show
all battalion-level units that currently are less than 80% of

A.". authorized personnel strength might be expressed as "SHOWI
BN < 80O% PERS.

.. Graphic snIs are used to represent objects or quantities when _d' X
precise detail is not required and the symbols will conserve
space, add meaninq, or speed interpretation of a display. For
"example, on a map display the symzbol 1 (] conveys the loca-
tion of an armor division at a glance. though it provides no
detail such as strength or fuel status.

f. Pictorial sbols serve much the same purposes as Iraph.ic symbols.
However, they generally are less abstract and therefore less
ambiguous than gra•)hic symbolu. Pictorial gymbols are conne-
quently more appropriate for naive usors/operators in nituations
that do not require detail or precision than for axperinced
users/operators who do not need so much detail.

%~~ % ,4V _ _ _ _ _ _ __'-_ _ _ _- _"_" _- _ _• "0
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V.

6.1.3 BENEFITS
Z.

The initial benefit of symbols and symbol sets, of course, is that they

enable conmunication between users/operators and battlefield automated

systems. Careful selection of symbols and symbol sets provides additional

benefits, including:

a. Efficient intrasystem and intersystem communication through
reduction of need for routines to translate the symbols of
one workstation or system to that of another workstation or
system.

b. Reduced time required for users/operators to rc.implete trans-
actions with the system, thereby reducing tiz ,ug.,put time.

c. Reduced user/operator error rates, thereby reducing contamina-
tion of data bases and erroneous products; also contributes
to reduced throughput time by reducing error detection, diag-
nostic, and correction procedures.

(.~
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6.1.4 METHODS

Ai Methods which can be used for selection of symbols and symbol sets include:

a. Use of standard terminal keyboards which provide the standard
alpha and numeric symbols and the more usual grammatical sym-
bols. These keyboards can frequently accommodate a few special
symbols. Utilization of common terminals across system posi-
tions and across systems provides terminals with identical
symbol sets. Even when different terminals are used, terminals

"' with consistent symbol sets can be selected.

b. Use of off-the-shelf keyboards which permit incorporation of
additional gramiatical symbols, special symbols, and graphic
symbols.

c. Software can be used to generate symbol sets. For example,
software is frequently used to define map symbology in auto-
mated cartographic applications.

d. Users/operators may be required to generate graphic symbols
on terminals which allow this, e.g., in interactive computer
graphics applications.

• '
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6.1.5

6.1.5 RECOMMENDATIONS FOR SYMBOLS AND SYMBOL SETS

6.1.5.1 Selection of Symbol Sets

a. Selection of symbols and symbol sets is dependent upon the type
of usage intended and the variability of that usage. The selected
symbol set must be adequate to fulfill--but not exceed--the most
complicated/sophisticated usage required. Table 6.1-1 provides
guidance on the types of symbol sets required for different task
requirements. As these requirements become more diversified at
a given user/operator position, the symbol set requirement may
become more diversified. If, for example, the user/operator uses
a menu from which to select a special technical content report
format, display of the menu makes provision of the upper case
alpha symbol set mandatory and, depending upon requirements, may
not make the numeric symbol set necessary. By calling up the
special technical report format, any of a number of symbol sets
may or may not be required (lower-case alpha, numeric, standard
granmatical, nonstandard grammatical), but the set of special
symbols appropriate to the technical area would be required.

Table 6.1-1. Types of Symbols Required by Application

R e R~quired
2 - Probably requi•ed SYMBOLS PtOVIZD 3Y XZYLOAAD GRAPHIC

"mos t S$ probably not required UjpPER LOWEORA SPEC•CAL SYMIOL
CASE CASE NUKERIC ThCWUCA. GE,"RATION

"ALPHMAALPHA "UPOSE CAPABI LITY"" - - I -

Menu It* Diaplay,'Sl.ctiofl1 3 1

""ury ,•thodA 1 :

vriable ra m&% b Ap l ,h~nt ric 1 3} 3 3
"Meseaqe Dhiplay/CwletlonI•

fee T ssaaq Cwpl~tlog 1 2 3 1 3 3 -

% .

--i.i-l 6.Knic-l Co' •-.q

ar5hkqosssY Gfirak"S94Y ____

Dskplay

S'co Tocekha3 tw csLral 2U 1 3

lW,#~a oep14X.4MAY&
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6.1.5

b. When alphabetic data entry is required, restricted alphabetic
symbol sets should not be used.

c. When special characters are used (@, *, +, #• etc.) particularly
*b if they are used frequently, they should be chosen, to the extent

possible, to avoid shifting from one case to another on the key-
board.

•. 6.1.5.2 Symbology Definitions

a. When symbols are used separately or in text, they should have a
specific definition suited to that application. Grammatical and

a- other symbols retain a meaning acquired through standard usage,
:•,,,i.e., a "population stereotype." When these symbols are incor-

porated into the user-computer interface language, meanings

acquired in other usage should be considered and retained to the
extent possible.

b. If a choice of symbols is available, use the simplest one possible. F
Take into consideration the following aspects: r
1. Elimination of confusion between one symbol and another.

2. Naturalness of the symbol to represent an idea or an object.

c. When used as mathematical operators or as message delimiters,standard symbol usages should apply, as shown in Table 6.1-2.

6.1-6
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6.1.5

Table 6.1-2. Generally Accepted Usages for Standard symbols

XECOMMENOEO USEP.COMP';TC INTERrACE USAGE

YM QL0 LABEL -- CONVENTIONAL USAGE FIXED FORMAT MESSAGE MATHEMATICAL APPLICATION

* Period At the end of a declarative Not recommended for use. Use in conventional sense,Fsentenc~; following an abbre. i.e., before a decimal,
viation; before a decimal, between dollars and cents.
between dollars and cents.

* Conmma Sets off a phrase; separates Use as a mnulti-valued field Use to separate series of
word series and phrase Series, delimiter to separate ir~di- numbers
separates numbers in dates, vidual and comparable
as in January 24. 1982. entries.

Virgule Separates alternatives, as in Use as within field delimi- Use as an arithmetic opera.
or slash end/or; used to represent ter of separate individual tor to indicate division.

"per" as in miles/hour. but different entries.

Colon When the colon follows a word Use in time entries to sep- Use to indicate ratios.
it introduces a quotation, an arate 2-digit indications
explanation, an example, or a of hoar. iminutes, seconds:
series of thinqs; used be. (08:30-10).
tween numbers in expressions
of time (02:30) or to express
ratios (2:1). teedo aa Ntrcnnne o s

Semi- Used to separate parallel Use as teedo aa Ntrcmeddfrue
colon expressions; separates suc- field delimiter.%

cessive phrase elements; acts
as a strong comma or a weak
period.

Dash or Sets off a parenthetical Use to indicate spaces not Use AS an arit hmetic opera-.'
4minus clause; indicates an omis. available for data entry. tor to indicate subtraction%

sion, indicates a break in use to indicate negative
thought; indicates a subtrac. values.
tion; indicates a negative
value (e.g., -lS*F).

$ Plus Indicates an addition, indi- iiie to indicate positive Use as a1' arithmetic opera.
sign cates a positive value (e.g., xalues. tor to indicate Addition.

4l5,C).

Degree Indicov.s a unit div~sion of Use in the conventional Not applicable. ,:%.,'

'1sign a temperature scale; indi- Senses. The conteut will
cates a unit of latitude or maske the meaning clear.
longitude, indicates a unit
of angular meanure.H

Under- Sets off a symbol or set of Use to indicate spaces Mot recsmtndtd for Use.
%core symbols and indicates eCogia. that are to be used for

sis, data entry.
Quqs' Used at the end of a sentenct Use in menu/query fornat Use In mathteatical O'ns~a '#5
tito F that Is an in~qqiry invitting to indicote a reply Is S toes to indicate an Un-1

a rgply, rtquirtd. known quant Ity.
Asterisk Used in writing to inditite Ute to Set Offe/niglioNt Use As an irithm~ti. opera-b", )

as omission;ý used as a rtfe, data eftletet. tor to indicate Nm, littp c-
ritnce to a footn~ote. tion.

taclama- Uied after an escianatio", Use to indic~tt the Cad Of Use 'A ftxassEmt1cOl OPeipes
Stiot I.o. am* abrupt utterance message. int idcaeaatri
goint or outcry. following a nucebr.

NvSatr, Itin~cates the fac,.? jItorial of that ewmt~er, (the
orcdv~t of *'-I thi 0positiv 4%, i.

imtele's froal 1 to that mlum. w,
btr, e.g.. 4! 1011*42nu.41.
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6.1.5.3 Symbol Discriminability

a. The recognizability of individual symbols is affected by such
factors as stroke width, slant, brightness, and the number of
symbols displayed. In order to make symbols as distinct from 4
each other as possible, the design of individual symbols should
attend to the following:

1. Capital letters are the most easily recognized individual
symbols. (Capital letters are enormously overlearned from
early childhood on.)

2. Letters such as A, B, E, F, P, R, should have a clearly
delineated space above the horizontal stroke.

3. C and G are easily confused with each other if the hori-
zontal stroke on the G is not long enough.

4. D and 0 are easily confused unless the 0 is very rounded
* and the D is somewhat squared.

N.. 5. U and V are easily confused unless the U is squared and the
bottom angle of the V is very sharp. A long vertical cen-
ter stroke on the Y eliminates confusion between Y and V.

6. Considerable confusion is possible between "I" (the lower
case L), the upper case "I," the number "1," and the
number "7." A numerical configuration such as shown in
Figure 6.1-1 can overcome most of these problems, espe-

-V, cially when a segmented numeral configuration is possible.

*A

z?3I 6~UZ 7/7r?S%
Figure 6.1-1. Proposal for Improved Seven-Segment Numeral Configurations

Note that the above numerals incorporate the following char-
• •':• ~acteristics: ;.-

(a) A slant of 15 - 20 degrees, clearly distinguishing *

numbers from letters if vertical letters are used.

(b) Accentuation (50% increased stroke width) of some
strokes (the left vertical strokes and the middle
and lower-horizontal strokes).

*Van Nes, F. L. and Bouma, It. On the legibility of segmented numerals.
HaIlmn Factors, 1980, 22(4), 463-474.
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(c) Increased length of horizontal segments to achieve
a height to width ratio of 1.5:1.

b. Slanting of numbers (versus vertical letters) eliminates con-
fusion between the number "5" and the letter "S" and between
the "1" (the lower case L) and the number '%l1" Unless the upper
case "Y" carries the top and bottom serifs, confusion between
the "l" (the lower case L) and the upper case "I" will be sus-
tained. If segmented/slanted numbers are not used, the follow-
ing constructions will help to eliminate confusions:

1. I = the number "one"
•i•.• ~ ~2. 4 = the (European) number "'seven"•J[!

3. 1 the lower case "L"

4. I = the upper case "i"ll

c. Confusion between the upper case "0" and the "zero" numeral
can be eliminated by a slant through the zero:

1. 0 = the letter "o"

2. 0 = the number "zero"

6.1.5.4 Type Characteristics

a. In general, normal type fonts available on standard keyboards
(typewriters, for example) are of roughly equivalent legibility. I
Overly ornate fonts, such as Old English (also called black let-
ter) and script, should be avoided.

b. For printed material to be viewed at comfortable book reading
distances, 9-point to 12-point type (.125 inch to .167 inch
height) is best. (Type font height is measured by the height
of the lower case "x" symbol.) Larger type is useful for

bemphasis or when distance or other factors present perceptualproblems.

c. For noncontextual searching applications on a CRT display
which uses stroke-generated characters, variations of character
size within a range of .12 to .16 inch are appropriate. (Note
that these are almost identical to the optimum size for printed
materials.) If space on the screen is at a premium, even

" smaller size type (6.6-point/.09 inches) is adequately ligible.

d. The optimum height of letters in a raster-type CRT display is
about 9 to 10 raster lines. Optimum width of characters is
about 75 percent of character height. Optimum character height V,
ratios vary with the figure-ground contrast. A ratio of 1:5

" to 1:10 is appropriate for black letters on an illuminated

. S. :
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6.1.5

background; 1:8 to 1:10 is appropriate for illuminated letters
on a dark background; and 1:12 to 1:20 is appropriate for highly
illuminated letters.

e. For numerals, optimum character height to stroke width ratios
are in the range of 4:1 to 6:1 when printed materials are used.
These same ratios appear to be appropriate for raster-type CRT
displays.

f. When a large amount of text is to be entered or read, appropri-
ately intermixed upper and lower case characters are easier to
read than all upper case characters. In these instances, normal
grammatical construction rules are to be followed and grammatical
symbols are required, as well as both upper- and lower-case
alphabet symbols. In some cases, however, the use of all upper-
case letters can be justified:

1. For emphasis.

2. For greater legibility at distances.

3. To display key alerting words or phrases.

4. To display target words in a list of terms.

5. In scanning situations.

a. * *0•
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6.2.1

6.2 Standard Terms

6.2.1 DEFINITION

Standard terms are those full word conventions which provide consistent

terminology to be employed in user/operator interaction with the system. A

subset of the full language standard terms provides terminology appropriate

to a given area of science or technology. They may be "coined" words (such

as TACF'IRE), acronyms (such as FEBA), or universally accepted codes or M

abbreviations (such as Hz for hertz), use of which is so frequent and so

conventional in a given context as to render them as well known and under-

stood to their user population as full language. This conplete absorption

into their users' vocabulary is one characteristic that distinguishes these

terms from codes and abbreviations. (See Section 6.3, Abbreviations and

Codes.)

V.',

*1.•,
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6.2.2

6.2.2 APPLICATIONS OF STANDARD TERMS

Standard terms may be used as:

a. Commands input to the system by the user/operator to control
the system (as described in Section 1.1, Alphanumeric Control
Methods).

b. Menu items presented by the system to guide the user/operator -

in interacting with the system (as described in Section 1.3,
HELPs).

C. Text content to fill message formats (as described in Sec-
tion 2.1, Alphanumeric Displays).

Specific applications for standard terms include:

a. To provide terminological consistency within a given system:• ~for: /:

4"1 a . Within-process sequences.

2. Across-process sequences.

3. Hard copy input/output information.

b. To provide terminological consistency across systems for such
information as:

"1. Equipment descriptions and designators.

2. Place names.

3. organizational descriptions.

S4. Echelon descriptions.

5. Units of measure. m-'

% .
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6.2.3

6.2.3 BENEFITS

Use of standard terms will result in the following benefits:

a. Efficient intrasystem and intersystem communication.

b. Unambiguous communication of information both within and
between systems.

C. Reduced user/operator time and error. ".

d. Conservation of system storage and processing time.

;•./ .•• •
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6.2.4

6.2.4 METHODS

Methods which can be used for assuring utilization of standard terms

include:

a. Reference to off-line sources of standard terms appropriate to
the context. (See Section 6.5, Glossaries.)

b. On-line presentation of appropriate terminology from which the
user/operator selects the appropriate term. Such presentation
usually is in the form of a menu.

c. Implementation of evident and workable rules and procedures
for generation and dissemination of system-unique terminology.

d. Built-in systeta checks which identify illegal entries. (See
also Section 3.1, Information on Legal Entries and Section 7
on ERROR HANDLING.)

•bJ
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6.2.5

6.2.5 RECOMMENDATIONS FOR STANDARD TERMS

6.2.5.1 Term Selection

a. Select terms carefully and in a consistent fashion to assist the
user's task and to support training. For example, when dealing
with "minimum" and "maximum" concepts, standard usage of "MIN"
and "MAX" communicates clearly, consistently, and concisely.

b. Use shorter rather than longer terms if there is a choice.
Strive for a limit of 5 - 7 characters per word. Errors
increase with longer words.

c. Take advantage of the hierarchical structure of language. For
example:

TERRAIN
NATURAL FEATURES

Cave
Depression
Hilltop
Lake
Marsh/swamp
Ridge
River
Stream/creek
Valley

MAN-MADE FEATURES
Cemetery
Crossing, railroad
Crossing, river
Junction, railroad
Junction, trail
Railroad track
Road ,. .,
Trail %-* ,,

d. Avoid difficult terms that are no" commonly used by all users.
choose terms (for example, for command language or for data
entry) that reflect the user's point of view and not the pro-
grammer's. A basic rule for programmers and system designers
should be, Know the users and adapt terminology to their
vocabulary instead of vice versa. .4.. -

e. %ien Army "doctrine* provides terms appropriate to a given
oontext, incorporate those terms into the usage context. In
the event of doctrine usage, provide a way to integrate new
doctrinal terms into system usage as these becoue available
or to reflect changes in doctrinal terminology as these are

made. -, -

6.2-5
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6.2.5

f. Select terms that have intrinsic meaning to the user. For
example, military time is expressed in terms of a 24-hour clock
rather than by two 12-hour clocks.

6.2.5.2 Term Usage

% a. All terms should be used consistently and should be standardized
in meaning from one transaction to another, one task to another,
and--to the extent possible--one context to another. For example, -

do not use EDIT, MODIFY, and UPDATE interchangeably. If all are
to be used, make sure their usage is distinct and clearly defined
to the user. (See Section 6.5.5, RECOMMENDATIONS FOR GLOSSARIES
for examples of specific distinctions among sample command terms.)

b. Use as few terms as possible. Avoid special terms for special I
cases if more general terms will suffice.

c. When usage is coummon to two or more presentations, maintain con-
sistent and uniform wording. A display called up by selection
of a menu option should maintain the wording of the menu option
in the title of the disjlay. For example:

USE 00 NOT USE

IN WHAT TYPE OF EQUIPMENT ARE YOU INTERESTED? IN WAT TYPE OF EQUIPMENT A2E Y•U INlTEKSTIO?

1. CO --- COMBAT EQUIPMENT 1, CO -- CLkAT [QUIftP[

2. At AIR EQUIPMENT 2. At --- AIR EQUIP4WT

3. TR --- TRANSPORTATION EQUIPMENT 3. T& - TR--- P ETATIu3 IQIIPMENT

4. Ell-- ENGINEERING EQUIPMENT 4. EM -- EKGINEERING EQUIPNEXI

S.. etc.

CO. CO

% IN W4AT TYP ( OF C OOTA EQU HIN ? AA( YOU Iit(RISTE0 tu W41CH O TuI I M LOIM M Ali IMIIIL STIO?

2. oe ... coil" AND CONTROL town"T a. CM ..-. CORAV lAo cn (%MA QIIPVKT

1. IKF.- ZIRMAIST (cQjIP4Et 1.gI.. ablAXTAT WIPWXrT t~

4.~~~t tt, 4.ec,'ý.

-Of-
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6.2.5

d. Word usage should correspond consistently to th- us3r's/operator's
operational language. Avoid jargon which is not the technical •
jargon of the user/operator. But retain jargon which is common to
and is universally understood by a group of users/operators (AMMO
for AMMUNITION, for example).

e. Explicitly define technical terms, terms that could take on more
than one meaning, or terms that are used more specifically than
in their usual meaning in the connotation in which they are used.
Use the term only in the predefined connotation. For example,
the term SCREEN should not be used to mean "display frame" in
one usage and "menu selection alternative" in another.

f. Flexible usaqe of basic versions of terms may be allowed for
experienced users/operators: "Y" for YES, "N" for NO, for example. r
However, casual and inexperienced users/opcrators should not even ,
be advised of the availability of such options.

]A

lk .
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6.3.1

6.3 Abbreviations and Codes

6.3.1 DEFINITION

Abbreviations and codes are the user's/operator's shorthand for commui-

cating with and through the system. Abbreviations are derived from full

words, i.e., they are formed using selected letters/characters of words-- -

for example, "equip" for equipment. There exist conventional abbreviations

which are widely accepted in general usage as well as in the military argot

(e.g., CPT for Captain, Arty for artillery). Even with widely accepted

standard abbreviations, variation in the use of upper and lower case letters

and in punctuation is frequent and widespread, creating potential stumbling,-.

blocks for users/operators.

Codes are arbitre.ry symbolic representations of things or their names.

They can be made up of alpha, numeric, and symbolic symbol sets, or any

combination thereof. Examples of alpha, numeric, and grammatical symbol

codes are: "AN/PSG--2,' the equipment code for the TACFIRE Digital Message

Device; "750612," an octally presented fault ..ode for TACFIRE indicating

that the key generator was not ready to encrypt a message for transmission;

and "SYS;INIT." a code label for the TACFIPR System Initialization Message

format. Codes -an be formed as acrinyms--a word formed from the first

letters of a series of words or from some first letter sets. For exampie,

"the TACFIRE Digital Messege Device is more frequently known as the "DMD;"

"COBOL" stands for COmmon Business Oriented Language; "BASIC" stands for

Beginner's All-purpose Symbolic Instruction Code. Both of these two latter

acr-.,yms, and probably "CPT" (for Cathode Ray Tube), are better known than

their full language titles.

Abbreviations, codes, and acronyms can all be mnemonics, i.e., designed

in such a way as to resemble the full word(s) for which they stand, thernby

* assisting the user's/operator's memory function. It is sometimes difficult to

* . distinguish between abbreviations and codes; efforts to do so, however,

seem far less important than the consistency and appropriateness of their design.

Table 6.3-1 provides some examples of abbreiations and codes and the use

of mnemonics--demonstrating some similarities and differences in derivation

and construction. The table is intended to demonstrate the need for apnlica-

tion of code design guidelines (as, for example, those presented in subsection

6.3-1
%



6.3.2

6.3.5) rather than to attempt to reach a distinction between abbreviations,

acronyms, and codes.

Table 6.3-1. Sample Abbreviations, Codes, and Mnemonics

* Full Word or Phrase Identifier Label Label Classification

Equipment EQUIP Abbreviation

-Equipment EQMT Mnemonic abbrevia-
tion or code

.' TACFIRE Digital AN/PSG-2 Equipment code
Message Device

Digital Message D.4D Acronym
Device

Division (mathe- DVN Mnemonic abbrevia-
matics) tion or code

Division (military) DIV Abbreviation

Artillery Division DIVJ.RTY Code

Forward Edge of Battle FEBA Acronym

Forward Edge of Battle FRLT Code

Fronet Line Trace FRLT Acronym

Individual codes are often some combination of abbreviation, acronym,

and arbitr-a symbolic representation. Table 6.3-2 demonstrates this by

"showing the relation•ship of selected TACFIRE message labels to their full

nrame.

.. -
; ".•' "



6.3.2

Table 6.3-2. Relationship of TACFIRE Message Labels
(Codes) to Their Full Laniguage Names

MESSAGE TYPE

Label
Message Label Category Purpose Classification

SYS;INIT System Initialize the System Abbreviation/Abbre-
Message viation

AFU;DIR Ammunition and Massage Directory Acronym/Abbreviation
Fire Unit

SPRT;AIRCOR Support Air Corridor Message Mnemonic Abbreviation/
Acronym

FMFOCMD Tactical and Tech- Forward Observor Code ý Mnemonic
nical Fire Command Message Abbreviation

Control

NNFP;RESFU Non-Nuclear Fire Reserve Fire Acronym/Abbreviation +
Planning Unit Message Acronym

MET;COMD Meteorological ,;ser Commands Abbreviation/Mnemonic

Message Abbreviation

ATI;CDR Artillery Target Coordinate Report Acronym/Abbreviation +
Intelligence Message Acronym

SURV;RE2 Survey Two Point Resection Abbreviation/Code
Data Message

FSE;NDCINU Fire Support Nuclear Burst Acronym/Acronym +
Element Sighting Message Code

Li

Shape and color are two additional dimensions used for symbolic coding.

These two dimensions can be combined to provide a very wide range of code

elements. Typical examples of use of color and symbolic codes are in quan-

titative graphics--charts and graphs which present contrasting measures for

a set of variables, e.g., the number of tanks assigned per division across

a set of calendar years. (See also Section 2.2, Graphics Displays.)

6.3-3
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6.3.2

6.3.2 APPLICATIONS OF ABBREVIATIONS AND CODES

Areas of application for abbreviations and codes include:

a. Cuing users/operators as to "next step" operation by specific

instructions.

b. Assisting users/operators in initializing and operating the
system.

C. Requesting the next step in an operation from the user/operator.

d. Displaying system output.

e. Presenting a message or graphics format into which the user/
operator must enter data.

g.4
f. Providing header information to identify a nonformatted

message or report.

g. Providing labels and/or notations on graphics presentations.

h. Providing error indications--warning and instructional content.

i. Reducing the number of key strokes required for system control
and data entry.

j. Reducing the amount of storage dedicated to system control.

k. Conforming to conventions, standards, and doctrine. [
1. Reducing the intrasystem and intersystem communication burden.

m. Reducing the amount and/or densivy of information presented on
a given display or page.

I 3
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6.3.3

6.3.3 BENEFITS

Use of abbreviations and codes results in the following:

a. More efficient utilization of system storage ad processing
capabilities.

b. Increased intrasystem and intersystem communication.

c. Through reduction in presentation and product density,
increased user/operator effectiveness and data handling
capacity.

6.3-5
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6.3.4

6.3.4 METHODS

Methods to enhance the use of abbreviations and codes include:

a. Selection of standard terminal keyboards which provide the
standard alpha and numeric symbols and the more usual gram-
matical symbols from which a great proportion of abbreviations
and codes are usually constructed.

b. Coordination of abbreviation/code development and terminal key-
board selection to facilitate abbreviation and code design
and usage.

c. Incorporation of conventional/standard codes, especially those
called out by doctrine.

d. Use of off-the-shelf keyboards which permit incorporation ofadditional grammatical symbols, special symbols, and graphic

symbols to expand the code element set.

e. Incorporation of keyboards providing special symbols and termi-
nals which allow generation of graphics, especially color
graphics, to greatly expand the symbology coding capability.

f. Use of software to expand the symbolic symbol set.

63,

• ,'':"; ,'.".'> ; ".",.-• :::! .. '.-.- .: '.. ,.-: ';': - '": ,'.-.-..-: ,.:.: ..-..... .• -•;;• ..
6..36s 

..: .• % -a -,



6.3I5
6.3.5 RECOMMENDATIONS FOR ABBREVIATIONS AND CODES

Although abbreviations are frequently used as codes, their methods of

construction and often their usage are very different from that of codes.

Therefore, in providing recommendations for construction and application of

abbreviations and codes, the following attend first to abbreviations and

then to codes.

6.3.5.1 Recommendations for Abbreviations

a. Use abbreviations instead of full terms to:

1. Reduce the amount of display area required or reduce the ,.

density of the display area.

2. Reduce the amovnt of storage area required per item of
information, thereby effecting increased system storage
capacity.

3. Reduce input, processing, and output times.

"4. Reduce input and output error.

b. Define a standard set of abbreviations and use them consistently.
Good abbreviations are quickly, easily, and unequivocally:

1. Associated with the terms they represent.

2. Discriminated from other abbreviations within the par-
ticular system context.

c. Incorporation of standard and well accepted abbreviations is a
primary consideration in their use. Such terminology becomees, N
in this instance, military argot and as such conmunicates per-

P4 haps even more effectively than the full language for which it
stands. These terms are derived through a variety of methods
for developing abbreviations and, because they are so widely
accepted, do not require attention to or consistency in their
formulation rules. The following examples demonstrate formu-
lation of standard and well accepted abbreviations by different

"•'.- rules.

_ Abbreviation Full Language Term Formulation Rule

AMMO Ammunition Slang for ammunition and
now a fully accepted term.

[- MAXALT Maximum altitude First 3 letters of each
word.

6.3-7
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Abbreviation Full Language Term Formulation Rule

MAXRNG Maximum range First 3 letters; dele-

tion of vowels. ¶ -.v

USAREUR United States Army, Acronym using: first
Europe letters, first 2 letters,

first 3 letters.

d. Use the following strategies for construction of abbreviations:

1. Simple truncation. Drop off letters from the right end
of the word until the desired abbreviated length is
achieved.

2. Truncation - Second letter out. Drop out the second
letter from the left end of the word, then apply simple
truncation until the desired abbreviated length is
achieved.

3. Contraction - Vowels out. Retain the first letter on
the left end of the word (vowel or consonant), remove
vowels and the letters H, W, and Y until the desired
abbreviated length is achieved. Supplement with simplettn esr
truncation as necessary.

4. Contraction - Frequent letters out. Retain the first
letter on the left end of the word and delete letters
from right to left on the basis of elimination of highest
frequency of occurrence until the desired abbreviated
"length is achieved.

e. Preferences of military user personnel for the above and for
abbreviations presented in the Data Element Dictionary (DED))
are shown in Table 6.3-3. *'..,

Table 6.3-3. Use and Preferences for Abbreviation Types
I - Host psttortrd/

b•<t e•-U•oL-AX ACTIVITY

5 jas referred/ 09wn Wrt

Preference term ftc the (Geaneration of j4 '
"M ? "t YPE o'nlEVOny abbrovis.atio ) abbrevLation)

sipl Tunation 2 ___

Truncatton * 2nd letter 4 4
out s

cotato y.owl$~ out I I

Con~traction' - 2rqet'4

*4-t ....

• %¶ •o~lttelrs out~t

"6.3-8 .
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1',

f. Do not abbreviate unless the abbreviation is significantly
shorter or more meaningful than the full term. Lenth of term
is an important factor in developing abbreviations. A good rule
is to let the length of the abbreviation depend upon the term .
being abbreviated. Use the following lengths as guidance:

Number of Letters Number of Letters
in Original Term in Abbreviation

'45 3

6-7 4

8 or more 5

g. On the whole, if display and presentation space can afford
it, longer abbreviations, especially if they resemble the
full term, will comununicate better and will be less likely
to be confused than shorter abbreviations. Avoid abbrevia-
tions the user is not likely to understand or remember just
to make more room for data on the display.

h. Taking the construction strategies and the recommended length
into consideration, the sample abbreviations shown in Table
6.3-4 are derived.

i. The methods for structuring/selecting abbreviations can be
applied in the following hierarchical sequence-

1. Incorporation of conventional, known, and well accepted
abbreviations, especially in light of user/operator
experience.

"* *

2. Simple truncation in accordance with the structure and
length defined above.

3. The truncation - vowels out method a'nd length as defined

above.

j. It is not necessary and is inappropriate to form all abbrovia-
tions using only a single formulation method. Good judgment
will promote the development of appropriate and well accepted
abbreviations.

k. Learnability of abbreviations contributes to reduced user/
operator error and in-creased system officiency. Factors which
contribute to learnability of abbreviations includez

1. Utilization of standard and familiar abbreviations.

2. Construction in conformance with user/operator preference.

3. To an appropriate extent, consistency in the method(s)
applied in the design of abbreviations.

"6.3-9
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Table 6.3-4. Examples of Abbreviations Formed by
Different Abbreviation Methods

Standard Simple Truncation Contraction
Term Artads DED Truncation 2nd Letter Out Vowels Out

AMMUNITION AMMO AMMUN AMUNI AMMNT

ARTILLERY ARTY ART1 , ATILL ARTLL

AUTHORIZED AUTH AUTHO ATHOR ATRZD

BATTALION BN BATTA BTTAL BTTLN

BRIGADE BDE BRIG BIGA BRGD

.f.IDISTRIBUTEES" DISTR DISTR DSTRI DSTRB

EQUIPMENT EQUIP EQUIP EUIP! EQPMN

HEADQUARTERS HQ HEADQ HADQU HDQRT

LOCATION LOC LOCAT LCATI LCTON

ORDNANCE ORD ORDNA ODNAN ORDNN

PLATOON PLT PLAT PATO PLTN

REINFORCEMENT RN&- RE! NF RINFO RNFRC

RESTRICTION RESTR RESTR RSTRI RSTRC

ROUNDS RDS ROUN RUNT RNDS

SECURITY SCTY SECUR SCURI SCRTY

SQUADRON SQD SQUAD SUADR SQRDN *

SURVEILLANCE SURVL SUtVE SRVEI SRVLL

TARGET TGT TARG TrGr; TRGT

UNKNOWN UNK UKN UKNO UN1,N

6.3-10
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4. Attention to the uniqueness/discriminability of abbrevia-
tions.

1. Except for abbreviations which have become so common as to be
recognized as full words (e.g., AMMO for AMMUNITION), avoid
using them in output. If it is necessary to use less familiar
abbreviations in output, they should be distinct and unambiguous
within the use context.

m. Allowable usage of abbreviations should not exclude usage of
the full words. For e~xample, experienced users probably prefer
an abbreviation rather than the full word in making command
entries; inexperienced users probably prefer to have the option
of using the abbreviation or the full command term.

n. If the use of abbreviations is permitted in the construction
of full text reports, provide ! -ftware to expand these abbre-
viated terms to full language when the report is presented

as output.

o. Use all upper case letters for abbreviations.

p. Avoid punctuation within abbreviations to the extent possible.
In particular, do not use periods if they can be avoided.

Use Do Not Use

USAF U.S.A.F.

4 in front 4-in. front
dimension dimension

USAREUR4 U.S. Ar. Eur.

AT

:1~

G"Wi
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'V:

6.3.5.2 Recommendations fc'r Codes

a. Control needs to be exercised over the design of codes. The
followinq conditions contribute to this control:

1. Codes are designed by code design experts.

2. Maintain consistency in the code design strategies
applied. Centralized control of code design enhances
consistency.

3. Design codes in accordance with user capabilities and
limitations.

4. Pay attention to tradeoffs between design for optimum
human code usage and maximum machine handling capabili-
ties.

5. A clear understanding cf the rules applied in code
construction is essential.

b. Good code design takes three aspects into consideration:

1. Human considerations - -he acceptability of the code and
the relationship of code design to user/operator code
usage for:

(a) Perceiving codes.

(b) Interpreting codes.

(c) Responding to codes.

(d) Wearning codes.

(Ce) Entering codes.

'41~

(f) Discriminating codes from each other.

2. Mach.ine cnr~deratiot's - the- relationthip of the code
degigqn to procassing capabilities and capaci.ts such .

(a) Storage and hdling capacitics.

(W Error tolerance.

Cc rrcorrectlon "4tat-qies. tV

(dj Interc- vnqeability of in~rtiarvation.

3. ii d eniqn cnnm xderat l;t 9 - the reationxhip's of code
""ie;itii str'atieý, and ot-tions to h=%an and machine
--.%'abilutxes and c.kctie. including:.

6.3-12
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(a) Available symbols and symbol sets.

(b) Existing codes and abbreviations which have become
standard in a given context.

(c) The amount of information to be coded.

(d) The expandability/rigidity of the code set(s).

c. Design codes for the anticipated useis/operators with the least experience
and/or the lowest skill level.

d. For codes which will be used extensively, use only symbols which
are very familiar to the antiu-p- :,i users/operators.

e. rake user/operator preferences into account in designing codes. Some
known user/operator preferences include:

1. Alpha characters rather than numeric.

2. Numeric characters for data which can be so representad.
Example: for the date "24 January 1982," use "01/24/82"
rather than "JAN/24/82" or JA/24/82.'

3. Codes which are all alpha or all numeric, rather thai,
mixed alphanumeric codes.

"4. In general, use shorter rather than longer codes. (But,
see also items h, i, 1, and in.)

.f. Break longer codes into "chunks. For e=aVple: "046-342-7932"
for a tolephone number rather than 'r46.3427932." Or. "A.X ALT'
rather than -i4_vUT for "maximum alti~tude."

Rg. zake as utrooq a relationship betwen the coWe and %t-1 root
e 4,ats and for'ming' mnooaic

6.. I- 3-

%help groatly in this instanco. For oxainle: "VNK MUX# for
"Tank artade." Mnamoae oode@ which conform to population

type aexcellont. -ete codea are qui~ckly recallrad
anid rfao*ai~wd and are unamb:luous. $000 e les a~re:

Readquakrters

Tarqet
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6.3.5

h. If meaningless arbitrary codes must be used--either all alpha
or all numeric--make the codes no longer than four or five
characters.

i. If meaningless arbitrary codes must be composed of both alpha

and numeric symbols, group alpha characters together and
numeric symbols together. For example: use "WC4," not "W4C."

j. When abbreviated codes are used to shorten data entry, make the
codes as distinctive as possible. For example: "REM" versus
"BAL" is good and "BAL" versus "BAS" is bad. On the other hand,
however, in forming codes for a series of word combinations,
maintain code consistency to the extent possible. For example:

N Code . Full Tern.

AIMOiL Ammunition expended

AMOH Ammunition onr hand

AMOR Amuni.tion received

k. In dualing with codes for both entering and interpreting infor-
mation, users/aoerators will usually deal with codes from a
variety of code sets. (Fur example, ý.odes for equipment,
locations, quantities, date/time, etc.) Therefore, employ code
desiqn strategies which are:

1. Consistent enough to provide uniformity of design.

2. Different to the extenzt required to provide discrimin-
ability of codes.

I. 9ingle letter or single nu.,ric codes are not usually good
Aor making discrtminatiois since theit meaning and even their
identification can be very ambiguous. One exception to this,
however, is tne use of a single numeric as a menu selection
indicator. For example:

FILE OKPAYWKs MEMO

SKiCIFY THE FILE OKflATIO#I YOUJ WISI4 TO PERFOM

I. (AP)PEND OR ADO TO A FILE

,. (OE)LWE[ A ,ILX

* .. (DI)SPt.AV A FILE

ESNTER * OR LETTERS IN ( ) -- •3

¾ 6.3-14



6.3.5

m. Longer codes can contribute to increasing code usage error for
the simple reason of expanded memorization requirements. On
the other hand, longer codes contribute to code discriminability.

STherefore, tradeoffs between preventing errors (with shorter
code) and creating errors (with longer codes) need to be consid-
ered. One rule to apply is to keep the symbol set(s) as small
as possible in consideration of the code set(s) required, since
the larger the "vocabulary" base from which codes are constructed,
the more difficult the code learning/association process.

n. Single vocabulary (syibol set) code systems reduce user/opera-
tor error. However, as information sets become larger and moze
code sets are required, additional code vocabularies (-ymbol sets)
are required to express meanings explicitly and unequivocally.
It special symbol sets are required, use individual symbols which
are edsibly distinguished fromn one another.

o. Color can be used for special coding or to expand picaorial
and even alphanumeric coding. When color is employed as part
of coding, certain precautions are necessary:

1. Associate a single color with only a single meaning on
a screen.

2. Make color associations as consistent and conventional
as possible. Some standard meanings already attached
to specific colors which are appropriate even when used
on a green screen include:

Color Meaning

Red Alarms or data requiring
immediate attention

Yellow Warnings or data that may
require attention

White Highlighting detail

3. A maximum of 8 or 9 highly saturated colors can be easily4 discriminated.

4. Provide a "key" to color codes online.

* p. Color added to shape codes as a redundancy increases recogni-
tion accuracy and reduces recognition time.

q. Colors are affected by lighting conditions. Low lighting
reduces the discriminability of colors. Increasing bright-
ness contrast increases color discriminability.

6.3-15
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6.4.1

6.4 Full Language

6.4.1 DEFINITION

Full language in this context is the use of conventional written or printed

text for interaction with and through the system. Standard rules and opera-

tions of grammar and syntax apply; presentation conventions relevant to a body

of scientific or technical information are also employed when appropriate.

.1m0
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6.4.2

6.4.2 APPLICATIONS OF FULL LANGUAGE

Full language is used in the generation and presentation of unformatted

system messages, message segments, and system reports. It can also be used

to query and operate the system under certain software design configurations.

%
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6.4.3

6.4.3 BENEFITS

Use of full language permits the following:

a. Versatility in the input and presentation of information.

b. A natural flow of information which facilitates rapid and
Ni unencumbered system operation.

c. A system output which can be formatted to any set of external
standards.

6

IiN

'S.,T'
I,"1 1.•



6.4.4

6.4.4 METHODS

Methods which can be used for provision of full language capability

include:

a. Use of standard terminal keyboards which provide the standard
alpha and numeric symbols and the appropriate granmatical sym-
bols.

b. Provision of keybaords which incorporate a set of symbols appro-
priate to a given area of science or technology, as these are

required.

c. Use of software which processes full text.

41
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6.4.5

6.4.5 RECOMMENDATIONS FOR FULL LANGUAGE

a. The primary rule of full text presentation is to make the lan-
guage meaningful to the user.

b. Full language requires presentation of information in directly
usable form. Do not require the user to make any translation
(such as transposing, converting, interpreting, interpolating,
etc.) into any other terms or units.

c. Make the information presented in full lnaguage text as
"straight" as possible, i.e., deviod of humor, ridicule, or
punishment. Avoid "anthromorphism," vernacular or dialectic
language, and slang.

d. Output speed is associated with text utilization. If the ter-
minal's output speed is less than normal reading speed (about
250 words per minute), more compact messages can be used. If
the terminal speed is greater than 250 words per minute, full
language is required.

e. In presenting textual material, minimize hyphenation of words.

Text is more readable if hyphenations are avoided. The chance
of incorrect hyphenation is also avoided.

f. Do not use contractions in textual presentations. For example,
do not use "don't," use "do not."

g. When codes and abbreviations have been used in entering infor-
mation which becomes incorporated into full language reports
or other full language presentations, automatically convert
the abbreviations and codes into full language. If such
conversion is not automatic (i.e., handled by the software),
m,.ke such conversion manually for inclusion into formal/
standard reports.

h. Use standard punctuation in full language presentations.

i. In full language presentations, use terminology which is
consistent, defined, and documented. For terms that are
technical, that can take more than one meaning, or that are
used more specifically than their usual meaning warrants,
provide explicit definitions in the connotation used.

j. Assure that words assume meanings or connotations appropriate to
the users/operators rather than to the programmer or system designer.
Some ways to avoid the user/programmer confusion about given
words include;

1. Use only words the user/operator is likely to know.

2. Use words that are not likely to be interpreted in many
different ways or in ways other than the user/operator would
know.

6.4-5
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6.4.5

4'

3. Use words to mean only a single thing and not different
things in different contexts or in different stages of a
dialog.

4. Use simple language to the extent possible. Avoid complex ,,

constructions.

k. In presenting text on a small screen, do not excaed 50 - 55 I
characters per line. On laiger screens, break text into 2
columns of 30 - 35 characters per line. Separate columns by
at least 5 spaces if the text is not right justified and by
3 or 4 spaces if it is right justified.

14.
6. -
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6.5.1

6.5 Glossaries

6.5.1 DEFINITION

A giossary provides a list and definitions of selected symbols and termi-

nology assowiated with a restricted subject matter area. Glossaries can be of

any size; they car be presented on-line through the systom or off-line through

a variety of mediums.

4t

-.--



6.5.2

6.5.2 APPLICATIONS OF GLOSSARIES

Glossaries can be used to:

a. Identify a set of legal entries.

b. Identify the correct entry given a set of conditions.

c. Demonstrate correct structure and syntax of an entry.

d. Provide definition for abbreviated or coded output.

6. Assure the use of standard or proper symbology/terminology in:

1. System control.

2. Data entry.

3. Message composition.

4. Report generation.

£f. Assist correct interpretation of displayed information.

A
--
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6.5.3

6.5.3 BENEFITS

Availability of a glossary or a .•et of glossaries will result in the

following benefits:

a. Efficient system operation.

b. Unambiguous intrasysrem communication.

c. Reduced user/operator time and error, as well as reduced frus-
tration.

On-line presentation of glossaries will enhance all oi the abov, benefits above

off-line presentation.

44
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6.5.4

6.5.4 METHODS

"Methods for assuring glossary availability and use include:

a. Presentation of standard terms (legal entries) in system HELP
files.

b. Provision of glossary elements in menus and prompts.

c. Default incorporation of standard terms (legal entries) in
report and message header and fields.

d. Presentation of standard terms and other glossary items in
off-line documentation such as special Job aids and user man-
uals.

6.5-
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6.5.5

6.5.5 RECOMMENDATIONS FOR GLOSSARIES

a. Compile a dictionary/glossary of all codes, abbreviations,
symbols, and standard terms which are required by the user/
operator. Provide glossaries both in hard copy documentation
and on-line through software.

b. A primary rule for the presentation of glossaries--whether on-
line or off-line--is that they are formulated so as to be
accessible to the user/operator. Such a requirement may make
more than one presentation of glossaries and/or other reference
sources necessary. Some examples of different types of presen-
tation include:

1. Alphabetical listing of glossary terms and their defini-
tions.

2. Alphabetical lists of potential glossary terms which the
user/operator might consider and through which are indi-
cated:

(a) The correct term (i.e., the term to be used).

(b) Definitions of similar terms so that distinctions
are drawn between terms.

3. Hierarchical presentation of sets of information, as
appropriate.

c. Glossaries demonstrate correct structure and syntax of data
entries as well as the correct data entry.

d. Provide glossaries for the system'3 operational commands as
shown in Table 6.5-1, Alphabetical Glossary of Commands;
Table 6.5-2, Glossary of Commands organized by Operation;
and Table 6.5-3, Glossary of Commands Organized by Potential
Commands.

6.5-5
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6.5.5

Table 6.5-1. Alphabatical Glossary of Commands

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

ABORT Discontinue current operation. ABORT
ABRIDGE
CEASE
END
HALT
PAUSE
QUIT
STOP

ACCRUE Accumulate a running total of ACCRET!_
incoming numeric data. ACCRUE

ACCUMULATE
ADD
SUM

ACKNOWLEDGE Acknowledge a message from the ACKNOWLEDGE
CPU or another terminal. ANSWER

MESSAGE
REPLY

ACTIVATE Activate a computer-controlled ACTIVATE
device. EXECUTE

GO
START

ADD Accumulate a presented set of ACCRETE
numeric values, summing to a ACCRUE
total. ACCUMULATE

ADD
SUM

ADJUST Make changes to existing file ADAPT
or set of information. ADJUST

ALTER
CHANGE
MODIFY

ADMIT Accept nonstandard input. ACCEPT
ADMIT
ENTER

"6.5-6
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6.5.5

Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

APPEND Append new information to an ADD
existing file or set of ADJOIN
information. AFFIX

APPEND
ATTACH
INCREASE
INSERT

ALPHABETIZE Arrange a set of data in an ALPHABETIZE
alphabetical sequence. SEQUENCE

SERIALIZE

ARRAY Make rectangular arrangement ARRANGE
of data into rows and columns. ARRAY

BLOCK

ASSIGN Set file space aside for ASSIGN
spec" al purpose. DEDICATE

AUDIT Call up numeric data for AUDIT
-xantination. AUTHENTICATEEXAMINE

VALIDATE
VERIFY

AU1HENTICATE Establish data or set of infor- AUTHENTICATE
mation as genuine. VALIDATE

VERIFY

AVERAGE Calculate the iritlimetic mean AVERAGE
of a set ,'af numeric data. CALCULATE •

MEAN •

BRANCH Form an expansion to z± file or ATTACH
set of information separate BPMNU-
from tbi main part. EXPAND

FORK

6.5-74 %2
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Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

BREAK Stop print. Discontinue ABORT
print of file or set of BREAK
information. DISCONTINUE

STOP

BUILD Define an output format. BUILD
FORMAT

CALENDAR Print schedule/calendar. CALENDAR
SCHEDULE

CALL Call up a function or pro- CALL
cessing routine. FETCH

FILE
FILE =
FIND
GET
NAME

Y CEASE End (stop) all operations. ABORT

CEASE
END
HALT
QUIT
STOP

CHRONICLE Arrange a set of data in a CALENDAR
historical sequence. CHRONICLE

SEQUENCE

CODE Transform full language to CHANGE
coded information state. CODE

TRANSFORM

COLOR Add color to a displayed out- COLOR
-*[. put. INTENSIFY

"RECOLOR

6.5-8
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6.5.5

Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

COMBINE Integrate one file or set of ASSIMILATE
information with another. COMBINE

INTEGRATE
JOIN
MERGE

COMMENT Add remarks to a file or set of ADD
information. COMMENT

REMARK

CONDENSE Condense a file or set of ABRIDGE

information. CONDENSE
EXTRACT

CONNECT Activate a peripheral unit. ACTIVATE
ACTUATE
CONNECT
EXECUTE

CONTINUE Continue with current action. CONTINUE

CONVERT Change data into another measure- CHANGE
ment form. CONVERT

TRANSFORM

COPY Copy a file or set of infor- CLONE
mation. COPY

DISK
DUP
DUPLICATE
RECORD D

RECORD T
REPEAT
REWRITE
TAPE

COUNT Determine the number of thinga COLNT
in a series. ENUMERATE

MUMBER

6.5-9
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Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

DATE Indicate date only of opera- CALENDAR
tion or event. DATE

DATE/TIME

DATE/TIME Indicate date and time of opera- CALENDAR
tion. DATE

DATE/TIME

DECODE Transform coded information to CHANGE
full text. DECODE

TRANSFORM

Sle DECREASE Decrease a counter. DECREASE
"SUBTRACT

DEFER Postpone processing indefinitely. DEFER
_ .• DELAY

HALT
HOLD
PAUSE
POSTPONE

DELAY Delay for stated amount of time. DEFER
DELAY
HALT
HOLD
PAUSE
POSTPONE

DELETE Delete an existing file or set ABORT
of informat ion. CLEAR

DELETE
... DESTROY
* KILL

OMIT
PURGE

UNSAVE 4

ZAP

ON 6.5-10
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Table 6.5-1. Cont'd

RECO4MENDED POTENTIAL
COMMAND OPERATION COMMANDS

DELIMIT Set boundaries around a BOUND
stated value. DELIMIT

LIMIT

DIRECTORY Display index of all avail- DIRECTORY
able files of information. DISPLAY

FILES
INDEX
LIST
SHOW

DISCLAIM Deny the validity/authenticity DENY
* of data or set of information. DISAUTHENTICATE

DISCLAIM

"" DISCONNECT Sever the connection between a DISCONNECT

peripheral unit and the CPU. UNDO

DISK Store a file or set of infor- COPY
Nation on disk. DISK

_POUT
FILE
FILEOUT
HOLD
HOLD D

4 KEEP
RECORD
"PECORD D
RETAIN

SAVE
STORE
VRIIE
WRITE TO DISK

W 2 OK

4 DISPLAY Display a report or partial DISPLAY
report on the screen. SOW

DIVIDE Perform the mathematical opera- DIVIDE
tion of division. SEPARATE

"6.5-11
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* 6.5.5

Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

EDIT Edit a file or set of infor- CORRECT
mation. EDIT

UPDATE

ENTER Admit information into the ADMIT
system. ENTER

EXCHANGE Exchange one piece of infor- EXCHANGE
mation for another. MOVE

_5• SUBSTITUTE
TRANSFER
TRANSPOSE

EXECUTE Call up and use a specific EXECUTE
procedure/program. RUN

5% START

EXTRACT Extract portion from file or ABRIDGE
set of information, CONDENSE

'I EXTRACT

FILTER Screen out specified types of FILTER
information from a file or SCREEN
set of information. SEPARATE

SORT

VIM) Find a designated portion of a FIND
Mle (i.e., data within a GET

,file). SEARCH
SEEK '

FO.R4AT Define am input or output BUILD
format.

"INPUT
' pou

WRITE

6.5-12
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Table 6.5-1. Cont'd d

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

GET Indicate a file or set of CONNECT
information to work with. DEFINE

FETCH
FILE
FILE
FIND
GET
LOAD
RECALL
REQUEST
SELECT
USE

HELP Lend assistance. HELP

INCREASE Increment a counter. ADD
ADVANCE
INCREASE
INCREMENT

INDEX Display index of all files. DIRECTORY
DISPLAY -S

"FILES
INDEX

INQUIRY Request for indication of types CALL
of function needed. INQUIRY

INSERT Insert new information in file ADD , -.

or sat of information. INSERT

INTENSIFY Intensify the existing color of a CIIANGE
displayed output. COLOR .

INTENSIFY

JOIN Attach one file to the end of APPEND
another file. ATTACH

JOIN

A 6.5-13

4 4 4 4 4 4 4 4 4 4 4 . . ... . . .. . .. . .... .... ., • •.--..... ... -, % , - •:% ••- .•i4 %, .o .% *'-%-fr;.4 . ....- ,.. .... -.. 4.,



4 6.5.5

Table 6.5-1. Cont'd

SRECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

LOGOFF Leave the system. ABORT
BYE
DONE
END
EXIT
LOGOFF
OFF
QUIT
SIGNOFF
STOP

LOGON Enter the system. BEGIN
ENTER
ID
IDENT
LOGON
SIGNON
USER

MZRGE Merge data in a file or set ADJOIN
of information. ADMIT

CONCATENATE

;,;•,.INSERT
JOIN

MODIFY Modify a file or set of infor- ADAPT
mation to a certain spocifi- ADJUST

- cation. ALTER
CIANGE
MODIFY

MOVE Move inforration within a file EXCHIANGE
or set of information. MOVE

TRANSFER

TRANSPOSE

"MULTIPLY Perform the mathematical opera- EXPAND
tion of multiplication. MULTIPLY

6.5-14
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Table 6.5-1. Cont'd

I.

RECOMMENDED POTENTIAL !

•COMMAND OPERATION COMMANDS •

NEWILE Create a new file or set of infor- CREATE

mation. FILE•"

FILEOUT
NEW
NEWFILE

NUMBER Assign sequential numbers to COUNT
things in a series ENUMERATE

NUMBER

OMIT Exclude a piece of information DELETE

from a report. DESTROY
OMIT
REMOVE•

OVERPRINT Enter data within an input or OVERPRINT
output format so as to erase OVERWRITE
and replace existing infor- PRINT

mation. WRITE

PAGE AHEAD page forward. CARRIAGE RETURN
FORW4ARD i
NEXT
PAGE -
PAGE AHEAD

PAGE BACK Page backward. BACK
BACKWARD
PAGE
PAGE BACK
PAGE BACKWARD
PREVIOUS

PAUSE Stop tepo• arily. HALT
PAUSE
POSTPON

PRINT print a hard copy. COPY
"LIST
LP

PP.PNT
WRITE

C 6.5I eV.
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:•; 6.5.5

Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

PROTECT Protect a file or set of infor- PRESERVE
- mation. PROTECT

READ
V. "SAVE

RECOLOR Change the color of a displayed CHANGE
output. COLOR

- •.>RECOLOR

REPLY Request a reply frcm the CPU ANSWER
or another terminal. REPLY

RESPOND

REMOVE Delete a piece of information DELETE
from a file or set of infor- DESTROY
mation. OMIT

REMOVE

SAVE Store a file or set of infor- RECORD
mation SAVE

STORE

SCREEN Screen out specified types of FILTER
information to be assimilated SCREEN
in a file or set of infor- SEPARATE

, nmation. son

MSEA01 Find design3ted file. FINt)

SEARCH

SEWCT Select and activate a cosputor- ACTIVATE
controlled device. ACT'ATE

AFFTIX

4' ~GO e
SELECT

-i 6.5-16 9
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6.5.5 ,

Table 6.5-1. Cont'd

RECOMMENDED POTENTIAL
COMMAND OPERATION COMMANDS

SEPARATE Arrange data into two or more ARRANGE
files or sets of information. DIVIDE

SEPARATE
SORT •

SEQUENCE Arranqe a set of data in a ARRAY
ca'•sal-results sequence. ARRANGE

SEQUENCE
SERIALIZE

SERIALIZE Arrange a set of data in a ARRANG14
specified sequential order. ENUMERATE

NUMBER
SEQUENCE .
SERIALIZE

SHOW Display the content of a field. DISPLAY
LIST

TERMINAL
* TO w

"VIEW
WRITE
W 2 TO

SORT Sort data in a file or get of ARAN(GE
inf-tion. ARRAY

ASSORT

S'TAUS C:F*

SYSTAT

SUSTRACT Peror~s the Vnzm o~ea
t io 011 subtractiodi.

6.5-17
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S~6.5.5

Table 6.S-1. Cont'd
SRECOMMENDED POTENTIAL

COMMAND OPERATION COMMANDS
"SUM Calculate the sum of a set of ACCRETE

numbers. ACCRUE
"ACCUMULATE
ADD
SUM

TELL Notify user/operator at another ADVISE
terminal of a condition or APPRISE
event. NOTIFY

TELL

TRANSCRIBE Copy a file or set of infor- SAVE
4 mation from one storage type TRANSCRIBE

to another (e.g., tape co TRANSFER
disk, disk to tape). WRITE

TRANSFER Move information from one file EXCHANGE
to another. MOVE

TRANSCRIBE
TRANSFER

TRANSPOSE

TRANSPOSE Exchange the order (sequence) EXCHANGE
of two pieces of information MOVE
"within a file. TRANSFER

TRANSPOSE

V. VALIDATE Prove as true by presenting AUTHENTICATE

other/detailed information. CONFIRM
VALIDATE
VERIFY

VERIFY Substantiate truth or authen- AUTHENTICATE
ticity by expertise. CONFIRM

VALIDATZ
£ •:"VERIFY

WAIT Wait for input. DELAY
HOLD
WAIT

WRITE Write a file or set of infor- COPY
mation on tape. HOLD T

RECORD T
SAVE
TAPE
"TAPEOUT

'.4. "TOUT

WRITE
* WRITE TO TAPE

W 2 TP
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6.5.5

Table 6.5-2. Glossary of Commands Organized by Operation

POTENTIAL RECOMMENDED

OPERATION COMMANDS COMMAND

Discontinue current operation- ABORT ABORT
ABRIDGE
CEASE
END
HALT
PAUSE
QUIT
STOP

Accumulate a running total of ACCRETE ACCRUE
incoming numeric data. ACCRUE

ACCUMULATE
ADD
SUM

Acknowledge a message from the ACKNOWLEDGE ACKNOWLEDGE

CPU or aiother terminal. ANSWER
MESSAGE
REPLY

A,l

Activate a computer-controlled ACTIVATIE ACTIVATE

device. EXECUTE
GO
START

Accumulate a presented set of ACCRETE ADD

numeric values, summing to a ACCRUE

total- ACCUMULATE
ADD
SUM

make changes to existing file or ADAPT ADJUST

set of information. ADJUST
ALTER
CHANGE

, imp MODIFY

7,

Accept nonstandard input. ACCEPT ADMIT
ADMIT
ENTER
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION ComMMANDS COMMAND

Append new information to an ADD APPEND
existing file or set of infor- ADJOIN
mation. AFFIX

APPEND
ATTACH
INCREASE
INSERT

SArrange a set of data in an ALPHABETIZE ALPHABETIZE
alphabetical sequence. SEQUENCE

SERIALIZE

Make rectangular arrangement of ARRANGE ARRAY
data into rows and columns. ARRAY

BLOCK

Set file space aside for ASSIGN ASSIGN

special purpose. DEDICATE

Call up numeric data for AUDIT AUDIT
examination. AUTHENTICATE

EXAMINE
VALIDATE
VERIFY

Establish data or set of infor- AUTHENTICATE AUTHENTICATE
mation as genuine. VALIDATE

VERIFY

Calculate the arithmetic mean of AVERAGE AVERAGE
a set of numeric data. CALCULATE

MEAN

. Form an expansion to a file or ATTACH BRANCH
set of information separate from BRANCH
the main part. EXPAND

FORK
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION COMMANDS COMMAND

Stop print. Discontinue ABORT BREAK
print of file or set of BREAK,
information. DISCONTINUE

STOP

Define an output format. BUILD BUILD
FORMAT

Print schedule/calendar. CALENDAR CALENDAR! SCIIEDULE

Call up a function or pro- CALL CALL
cessing routine. FETCH

FILE
FILE
FIND
GET
NAME

End (stop) all operations. ABORT CEASE
CEASE
END
HhLT
QU IT

STOP

Arrange a set of data in a CALENDAR CHRONICLE

historical sequence. CHRONICLE
SEQUENCE

Transform full language to CH1ANGE CODE
coded information state. CODE

TRANSFORM

% Add color to a displayed out- COLOR COLOR

put. INTENSIFY
RECOLOR
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION COMMANDS COMMAND

Integrate one file or set of ASSIMILATE COMBINE
information with another. COMBINE

"INTEGRATE
JOIN
MERGE

Add remarks to a file or set of ADD COMMENT
information. COMMENT

REMARK

Condense a file or set of ABRIDGE CONDENSE
information. CONDENSE

EXTRACT

Activate a peripheral unit. ACTIVATE CONNECT
, ACTUATE

"SICONNECT
EXECUTE

Continue with current action. CONTINUE CONTINUE

Change data into another measure- CHANGE CONVERT
ment form. CONVERT

TRANSFORM

Copy a file or set of infor- CLONE COPY
mation. COPY

DISK
DUP
DUPLICATE
RECORD 0
RECORD T
REPEAT
REWRITE
TAPE

Determine the number of things COUNT COUNT
in a series. ENUMERATE

NUMBER
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED

OPERATION COMMANDS COMMAND

Indicate date only of opera- CALENDAR DATE
tion or event. DATE

DATE/TIME

Indicate date and time of opera- CALENDAR DATE/TIME
tion or event. DATE

DATE/TIME 

%'

Transform coded information to CHANGE DECODE

full text. DECODE
TRANSFORM

Decrease a counter. DECREASE DECREASE
SUBTRACT

Postpone processing indefinitely. DEFER DEFER
DELAY
HALT
HOLD
PAUSE
POSTPONE

Delay for stated amount of time. DEFER DELAY
DELAY
HALT
HOLD
PAUSE
POSTPONE

Delete an existing file or sot ABORT DELETE
of information. CLEAR

DELETE
DESTROY
KILL
LOGOFF
OMIT
PURGE
REMOVE
UNSAVE
ZAP
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Table 6.5-2. Cont'd

POTENTIAL RECOMkENDED

OPERATION COMMANDS COMMAND

Set boundaries around a BOUND DELIMIT
stated value. DELIMIT

LIMIT

Display index of all avail- DIRECTORY DIRECTORY
able files of information. DISPLAY

FILES
INDEX
LIST
SHOW

Deny the validity/authenticity DENY DISCLAIM
of data or set of information. DISAUTHENTICATE

DISCLAIM

Sever the connection between a DISCONNECT DISCONNECT
peripheral unit and the CPU. UNDO

"Store a file or set of informa- COPY DISK
tion on disk. DISK

•4. DOUT
FILE
FILEOUT
HOLD

i HOLD D

KEEP
RECORD
RECORD D
RETAIN
SAVE
STORE
WRITE

.q WRITE TO DISK

W 2DK

5 Display a report or partial DISPLAY DISPLAY
report on the screen. SHOW,

Perform the mathematical opora- DIVIDE DIVIDE
tion of division. SEPARATE

6.5-24
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION COMMANDS COMMA1WD

Edit a file or set of infor- CORRECT EDIT
mation. EDIT

UPDATE

Admit information into the ADMIT ENTER
system. ENTER R.

Exchange one piece of infor- EXCHANGE EXCHANGE

mation for another. MOVE
SUBSTITUTE
TRANSFER
TRANSPOSE

Call up and use a specific EXECUTE EXECUTE
procedure/program. RUN

START

Extract portion from file or set ABRIDGE E^TRACT
, of information. CONDENSE

EXTRACT

Screen out specified types of FILTER FILTER
information from a file or SCREEN

1% set of information. SEPARATE
SORT iN"

Find a designated portion of a FIND FIND
file (i.e., data within a GET
file). SEARCH

SEEK

Define an input or output BUILD FORMAT
Sformat. FORM

FOR14AT
INPUT.
otvrptn'rr.-

REPORTr
WRITE
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED

OPERATION COMMANDS COMMAND

Indicate a file or set of CONNECT GET

information to work with. DEFINE
FETCH
FILE
FILE =
FIND
GET
LOAD
RECALL
REQUEST
SELECT
USE

Lend assistance. HELP HELP

Increment a counter. ADD INCREASE
ADVANCE
INCREASE

9- INCREMENT

Display index of all files. DIRECTORY INDEX
DISPLAY
FILES
INDEX

r-4quest for indication of types CIVILL INQUIRY
Sof function needed. INQUIRY

Insert new information in file ADD INSERT

or set of i"formation. INSERT

Intensify the existing color of a CuA'GE INTENSIFY
.,. ¶ COLOR

displayed output.
INTENSIFY
"RECOLOR

Attach one file to the end of APPEND JOIN

another file. ATTACH
JOIN
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED

OPERATION COMMANDS COMMAND

Leave tlhe system. ABORT LOGOFF
BYE
DONE
END
EXIT
LOGOFF
OFF
QUIT
S IGNOFF
STOP

Enter the system. BEGIN LOGON
ENTER
ID
IDENT
LOGON
S IGNON
USER

Merge data in a file or set ADJOIN MERGE
of information. ADMIT

CONCATENATE
CONNECT
INSERTI JOIN

MERGE

Modify a file or set of informa- ADAPT MOD;FY
tion to a certain specification. ADJUST

ALTER
CHANGE
MODIFY

Move information within a file EXCHANGE MOVE
or set of information. MOVE

TRANSFER
NA, TRANSPOSE
A., b U

Perform the mathematical opera- EXPWID MULTIPLY
tion of multiplication. MULTIPLY
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION wCOMMANDS COMMAND

Create a new file or set of infor- CREATE NEWFILE
mation. FILE

FILE
FILEOUT
NEW
NEWFILE

Assign sequential numbers to COUNT NUMBER

things in a series. ENUMERATE
NUMBER

Exclude a piece of information DELETE OMIT
from a report. DESTROY

OKIT
REMOVE

Enter data within an input or OVERPRINT OVERPRINT
output format so as to erase OVERWRITE
and replace existing informa- PRINT
tion. WRITE

Page forward. CARRIAGE RETURN PAGE AHEAD
FORWARD
NEXT
PAGE
PAGE AHEAD

Page backward. BACK PAGE BACK
BACKWARD
PAGE
PAGE BACK
PAGE BACW•ARD
PREVIOUS

Stop temporarily. IRALT PAUSE
PAUSE

POSTPONE
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Table 6.5-2. Cont'd

POTENTIAL RECOMMENDED
OPERATION COMMANDS COMMAND

Print a hard copy. COPY PRINT
LIST
LP =
OUTPUT
PRINT
WRITE

Protect a file or set of informa- PRESERVE PROTECT
tion. PROTECT

READ
SAVE

Change the color of a displayed CHANGE RECOLOP
output. COLOR

RECOLOR

ip

Request a reply from the CPU ANSWER REPLY
or another terminal. REPLY

RESPOND

Delete a piece of information DELETE REMOVE
f-from a file or set of informa- DESTROY
Stion. OMIT

REMOVE

Store a file or set of infor=a- RECORD SAVE
tion. SAVE

STORE

Screen out specified types of PII.TER

inforziation to be assimilated SCREEN
* in a file or act of informa- SEPARATE

tion. SORT

Find designated file. FIND SEAROi
GET
SEarEK

V+ 6.5-29
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Table 6.5-2. Cont'd

tPOTENTIAL RECOMMENDED

OPERATION CaMMANDS COMMAND

Select and activate a computer- ACTIVATE SELECT
controlled device. ACTUATE

AFFIX
ATTACH
CONNECT
EXECUTE
GO
SELECT

Arrange data into two or more ARRANGE SEPARATE
files or sets of information. DIVIDE

SEPARATE
SORT

"Arrange a set of data in a ARRANGE SEQUENCE
causal-results sequence. ARRAY

SEQUENCE
SERIALIZE

Arrange a set of data in a ARRANGE SERIALIZE
specified sequential order. ENUMERATE

NUMBER

SEQUENCE
SERIALIZE

Display the content of a fiold. DISPLAY Sit I
_•,.•SHOW

TEN INAL
TO-
VIEW
WRITE ,"
W 2 TO

, Sort data in a file or tot of ARRANG, SORT
information. ARRAY

ASSORT
OPDER

* ~SOIC1
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Table 6.5-2. Cent'd

POTENTIAL PECOMMENDED
OPERATION COMMANDS COMMAND

Get system status. GET STATUS
* STATUS
*' SYSTAT

Perform the mathematical opera- DELETE SUBTRACT
tion of subtraction. REDUCE

SUBTRACT

Calculate the sum of a set of ACCRETE SUM
numbers. ACCRUE

ACCUMUILATE
ADD
SUM

Notify user/op6rator at another ADVISE TELL
terminal of a condition or APPRISE
event. NOTIFY

TELL

Copy a file or set of infor- SAVE TRANSCRIbE
mation from one storage type TRANSCRIBE
to another (e.g., tape to TRANSFER
disk, disk to tape). WRITE

Move information from one file ECANGE TRANSFER
to another. MOVE

TRANSCRIBE
S~TMNSFER

64 TvAnSPOSE

Exchange the order (seque•na) EXC311#A TRNSPOSE
of two r'i ices of information MOVE

". within a file. TgSTER

"T"O&SPOSE
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Table 6.5-2. Cont'd

" POTENTIAL RECOMMENDED
OPERATION CCOMMANDS COMMAND

Prove as true by presenting AUTHENTICATE VALIDATE
% other/detailed information. CONFIRM

VALIDATE

VERIFY

Substantiate truth or authen- AUTHENTICATE VERIFY
ticity by expertise. CONFIRM

VALIDATE
VERIFI

Wait for input. DELAY WAIT
HOLD
WAIT

Write a file or set of informa- COPY WRITE
tion on tape. HOLD T

RECORD T
SAVE
TAPE
TAPEOUT
TC'.UT
WRITE
WRITE TO TAPE
W 2 TP
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Table 6.5-3. Glossary of Conmands Organized by Potential Commands

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

ABORT Discontinue current operation. ABORT

Stop print. Discontinue print BREAK
of file or set of information.

End (stop) all operations. CEASE

Delete an existing file or set DELETE
of information.

Leave the system. LOGOFF

ABRIDGE Discontinue current operation. ABORT

Condense a file or set of infor- CONDENSE
mation.

Extract portion from file or set EXTRACT
of information.

ACCEPT Accept nonstanda,. input. ADMIT

ACCRETE Accumulate a running total of ACCRUE
incoming numeric data.

Accumulate a presented set of ADD
numeric values, summing to a total.

Calculate the sum of a set of SUM
numbers.

ACCRUE Accumulate a running total of ACCRUE
*• incoming numeric data.

.. Accumulate a presented set of ADD
numeric values, summing to a total.

% Calculate the sum of a set of SUM
numbers.

6.5-33
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Table 6.5-3, Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

ACCUMULATE Accumulate a running total of ACCRUE
incoming numeric data.

Accumulate a presented set of ADD
numeric values, summing to a
total.

Calculate the sum of a set of SUM
numbers.

ACKNOWLEDGE Acknowledge a message from the ACKNOWLEDGE
CPU or another terminal.

ACTIVATE Activate a computer-controlled ACTIVATE
device.

Activate a peripheral unit. CONNECT

Select and activate a computer- SELECT
controlled device.

ACTUATE Activate a peripheral unit. CONNECT

Select and activate a computer- SELECT
controlled device.

ADAPT Make changes to existing file or ADJUST
"set of information.

Modify a file or set of infor- MODIFY
mation to a certain specifi-
cation.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

"ADD Accumulate a running total of ACCRUE
incoming numeric data.

Accumulate a presented set of ADD
numeric values, summing to a
total.

Append new information to an APPEND
existing file or set of infor-
mation.

Add remarks to a file or set of COMMENT
information.

Increment a counter. INCREASE

Insert new information in file INSERT
or set of information.

Calculate the sum of a set of SUM
numbers.

ADJOIN Append new information to an APPEND
existing file or set of infor-
mation.

Merge data in a file or set of MERGE
information.

ADJUST Make changes to existing file or ADJUST
set of information.

Modify a file or set of infor- MODIFY
mation to a certain specifi-
cation.

ADMIT Accept nonstandard input. ADMIT

Admit information into the ENTER

system.

Merge data in a file or set MERGE
of information.
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

ADVANCE Increment a ccunter. INCREASE

ADVISE Notify user/operator at another TELL
terminal of a condition or
event.

AFFIX Append new information to an APPEND

existing file or set of infor-
mation.

Select and activate a computer- SELECT
controlled device.

ALPHABETIZE Arrange a set of data in an ALPHABETIZE
alphabetical sequence.

ALTER Make changes to existing file or ADJUST
set of information.

Modify a file or set of infor- MODIFY
, ~mation to a certain specifi- •

cation.

4-'-

ANSWER Acknowledge a message from the ACKNOWLEDGE
CPU or another terminal..

Regnest a reply from the CPU REPLY
or another terminal.

APPEND Append new information to an APPEND
existing file or set of infor-
mation.

Attach one file to the end of JOIN

another file. I
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

APPRISE Notify user/operator at another TELL
terminal of a condition or
event.

ARRANGE Make rectangular arrangement of ARRAY
data into rows and columns.

Arrange data into two or more SEPARATE
files or sets of information.

Arrange a set of data in a SEQUENCE
causal-results sequence.

Arrange a set of data in a SERIALIZE
specified sequential order.

Sort data in a file or set of SORT
information.

ARRAY Make rectangular arrangement of ARRAY
data into rows and columns.

Arrange a set of data in a SEQUENCE
causal-results sequence.

Sort data in a file or set of SORT
information.

- ASSIGN Set file space aside for ASSIGN
special purpose.

ASSIMILATE Integrate one file or set of COMBINE
information with another.

' .$
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Table 6.5-3. Cont'd

"0-4
POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

"ASSORT Sort data in a file or set of SORT
information.

ATTACH Append new information to an APPEND
existing file or set of infor-
mation.

Form an expansion to a file or BRANCH
set of information separate from
the main part.

Attach one file to the end of JOIN
another file.

' Seldct and activate a computer- SELECT
controlled device.

AUDIT Call up numeric data for AUDIT
examination.

AUTHENTICATE Call up numei.ic data for AUDIT
examination.

Establish data or set of infor- AUTHENTICATE
mation as genuine.

Prove as true by presenting VALIDATE
other/detailed information.

Substantiate truth or authen- VERIFY
ticity by expertise.

- AVERAGE Calculate the arithmetic mean of AVERAGE
a set of numeric data.

BACK Pace backward. PAGE BACK
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

BACKWARD Page backward. PAGE BACK

BEGIN Enter the system. LOGON

BLOCK Make rectangular arrangement of ARRAY
data into rows and columns.

BOUND Set boundaries around a DELIMIT
stated value.

BRANCH Form an expansion to a file or BRANCH
set of information separate from
the main part.

BREAK Stop print. Discontinue BREAK
print of file or set of
information.

BUILD Define an output format. BUILD

BYE Leave the system. LOGOrF

CALCULATE Calculate the arithmetic mean of AVERAGE
a set of numeric data.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

CALENDAR Print schedule/calendar. CALENDAR

Arrange a set of data in a CHRONICLE

historical sequence.

* Indicate date only of opera- DATE
tion or event.

Indicate date and time of opera- DATE/TIME
tion or event.

* CALL Call up a function or pro- CALL
cessing routine.

Request for indication of types INQUIRY
of function needed.

CARRIAGE RETURN Page forward. PAGE AHEAD

CEASE Discontinue current operation. ABORT

End (stop) all operations. CEASE
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED

COMMAND OPERATION COMMAND

CHANGE Make changes to existing file or ADJUST
set of information.

Accept nonstandard input. ADMIT

Transform full language to CODE
coded information state.

Change data into another CONVERT
measurement form.

Transform coded information to DECODE
full text.

Modify a file or set of infor- MODIFY
mation to a certain specifi-
cation.

Intensify the existing color of a INTENSIFY
displayed output.

Change the color" of a displayed RECOLOR
output.

CHRONICLE Arrange a set of data in a CHRONICLE
historical sequence.

CLEAR Delete an existing file or set DELETE
of information.

CLONE Copy a file or set of infor- COPY
mation.

- CODE Transform full language to CODE
coded information state.
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Table 6.5-3. Coi-t'd

-- POTENTIAL RECCOMMENDED
COMMAND OPERATION COMMAND

COLOR Add color to a displayed out- COLOR
put.

Intensify the existing color of a INTENSIFY
displayed output.

Change the color of a displayed RECOLOR
output.

COMBINE Integrate one file or set of COMBINE
information with another.

COMMENT Add remarks to a file or set of COO4ENT
information.

CONCATENATE Merge data in a file or set MERGE
of information.

CONDENSE Condense a file or set of CONDENSE
information.

Extract a portion from a file or EXTRACT
set of information.

'4. 2.

CONFIRM Prove as true by presenting VALIDATE
other/detailed information.

Substantiate truth or authen- VERIFY
ticity by expertise.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

CONNECT Activate a peripheral unit. CONNECT

Indicate a file or set of GET

Sinformation 
to work with. GET

Merge data in a file or set MERGE
of information.

Select and activate a computer- SELECT
controlled device.

CONTINUE Continue with current action. CONTINUE

CONVERT Change data into another measure- CONVERT
ment form. Q

COPY Copy a file or set of infor- COPY
mation.

-.Store a file or set of informa- DISK
tion on disk.

Print hard copy. PRINT

Write a file or set of infer- WRITE
mation on tape.

CORRECT Edit a file or set of infor- EDIT
mation.

-a,,

Is,

COUNI Determine the number of things COUNT
in a serivt.

Aas.ign nequential numbers to NUNBERthings in a series.
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Table 6.5-3. Coiit'd

POTENTIAL RECOMM4ENDED
COMMIAND OPERATION COMMAND

CREATE Create a nev file or set of infor- NEWFILE
mation.

DATE Indicate date only of opera- DATE
tion or event.

Indicate date and time of opera- DATE/TIME
tion or event.

DATE/TIME Indicate date only of opera- DATE
tion or event.

Indicate date and time of opera- DATE,/TIME
tion or event.

DZ'CODE Trans form coded information to DECODE
full text.

OECRESPs Decrease a counter, DECREASE

DEDICAW Set file space- aside for ASSIG44
special puxrpoee.

DEZ-ER ~ Postpone processing indefinitely. DER

Delay for stated amount of time. DELAY

DWINE Irsdcatl a fild or set of
informat ion to wgork with.
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION CCMOMAND

DELAY Postpone processing indefinitely. DEFER

Delay for stated amount of time. DELAY

Wait for input. WAIT

DELETE Delete an existing file or set DELETE
of information.

Exclude a piece of information OMIT
from a report.

Delete a piece of information ..RMOVE
from a fi'le or set of infor-
mation.

Perform the mathematical opera- SUBTRACT
tion of subtraction.

DELIMIT Set boundaries around a DELLMIT
stated value.

DENY Deny the validity/authenticity DISCLAIM
of data or stt of information.

DESTROY Delete an existing file or set DKtZTE
of information.

Exclude a piece of inforation OMIT

from a report.

4%: Dalota. a piece of information =4VE
from a file or set of infor-
mation.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

DIRECTORY Display index of all available DIRECTORY
files of information.

Display index of all files. I11DEX

DISAUTHENTICATE Deny the validity/authenticity DISCLAIM
of data or set of information.

DISCLAIM Deny the validity/authenticity DISCLAIM
of data or set of information.

DISCONNECT Sever the connection between a DISCONNECT
peripheral unit and the CPU.

DISCONTINUE Stop print. Discontinue BREAK
print of file or set of
information.

DISK Copy a file or set of infor- COPY
mation.

Store a file or set of infor- DISK

mation on disk.

DISPLAY Display index of all available DIRECTORY
files of information.

Display a report or partial DISPLAY
report on the screen.

Increment a counter. INCREASE

Display the content of a field. SHOW
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

DIVIDE Perform the mathematical opera- DIVIDE
tion of division.

Arrange data into two or more SEPARATE
files or sets of information.

DONE Leave the system. LOGOFF

DOUT Store a file or set of infor- DISK
mation on disk.

DUP Copy a file or set of infor- COPY ,.

mation.

DUPLICATE Copy a file or set of infor- COPY
mation.

EDIT Edit a file or set of infor- EDIT
mation.

END Discontinue current operation. ABORT

End (stop) all operations. CEASE

Leave the system. LOGOFF

ENTER Accept nonstandard input. ADMIT

Admit information into the ENTER •77
system.

Enter the system. LOGON

L
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

ENUMERATE Determine the number of things COUNT
in a series.

Assign sequential numbers to NUMBER
things in a series.

Arrange a set of data in a SERIALIZE
specified sequential order.

EXAMINE Call up numeric data for AUDIT
examination.

EXCHANGE Exchange one piece of infor- EXCHANGE
mation for another.

Move information within a file MOVE
or set of information.

Move information from one file
to another. TRANSFER

*.• Exchange the order (sequence) TRANSPOSE tT.
of two pieces of information
within a file.

EXECUTE Activate a computer-controlled ACTIVATE

device.

Activate a peripheral unit. CONNECT

Call up and use a specific EXECUTE
procedure/program.

Select and activate a computer- SELECT
controlled device.

EXIT Leave the system. LODGOFF
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

EXPAND Form an expansion to a file or BRANCH
set of information separate from
the main part.

SPerform the mathematical opera- MULTIPLY

tion of multiplication.

EXTRACT Condense a file or set of CONDENSE
information.

Extract a portion from a file or EXTRACT
a set of information.

FETCH Call up a function or pro- CALL
cessing routine.

Indicate a file or set of GET
information to work with.

FILE Call up a function or pro- CALL
cessing routine.

Store a file or set of infor- DISK
mation ondik

Indicate a file or set of GET
information to work with.

Create a new file or set of infor- NEWFILE
mation.

FILE * Call up a function or pro- CALL
cessing routine.

Indicate a file or set of GET r
information to work with.

"Creato a new file or set of infor- NEWFILE
• • ~mation. *
w t
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

FILEOUT Store a file or set of infor- DISK
mation on disk.

Create a new file or set of infor- NEWFILE
mation.

FILES Display index of all avail- DIRECTORY
able files of information.

Display index of all files. INDEX

FILTER Screen out specified types of FILTER
.-.7'. information from a file or

set of information.

Screen out specified types of SCREEN
information to be assimilated
in a file or set of infor-

T 4 mation.

FIND Call up a function or pro- CALL
cessing routine.

Find a designated portion of a FIND
file (i.e., data within a

* ,file).

Indicate a file or set of GET
information to work with.

Find designated file. SEARCH

FORK Form an expansion to a file or BRANCH
set of information separate from
the main part.

FORM Define an input or output FO&MAT
format.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

FORMAT Define an output format. BUILD

Define an input or output FORMAT
format.

FORWARD Page forward. PAGE AHEAD

GET Call up a function or pro- CALL
cessing routine.

Find a designated portion of a FIND
file (i.e., data within a

- file).

Indicate a file or set of GET
information to work with.

Find designated file. SEARCH

Get system status. STATUS

GO Activate a computer-controlled ACTIVATE
device.

Select and activate a computer- SELECT
controlled device.

HALT Discontinue current operation. ABORT
ft'. .t*.'

End (stop) all operations. CEASE

-a Postpone processing indefinitely. DEFER

Delay for stated amount of time. DELAY

Stop temporarily. PAUSE ft*
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

HELP Lend assistance. HELP

HOLD Postpone processing indefinitely. DEFER

Delay for stated amount of time. DELAY

Store a file or set of infor- DISK
mation on disk.

Wait for input. WAIT

HOLD D Store a file or set of infor- DISK
noation on disk.

HOLD T Write a file or set of infor- WRITE
mation on tape.

ID Enter the system. LOGON

IDENT Enter the system. LOGON

INCREASE Append new information to an APPEND
existing file or set of infor-
mation.

Increment a counter. INCREASE h

SINCREMENT Increment a counter. INCREASE

INDEX Display index of all available DIRECTORY
files of information.

Display index of all files. INDEX-r
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V 6.5.5

S~ Table 6.5-3. Cont' d

POTENTIAL RECOMMFNDED
COMMAND OPERATION COMMAND

SINPUT Define an input or output FORMAT
format.

INQUIRY Request for indication of types INQUIRY
of function needed.

INSERT Append new information to an APPEND
existing file or set of infor-
mation.

Merge data in a file or set MERGE
of information.

Insert new information in file INSERT
0or set of information.

INTEGRATE Integrate one file or set of COMBINE
information with another.

INTENSIFY Add color to a displayed out- COLOR

put.

SIntensify the existing color of a INTENSIFY
displayed output.

JOIN Integrate one file or set of COMBINE
information with another.

"Merge data in a file or set MERGE
of information.

Attach one file to tne end of JOIN
% .another file.

KEEP Store a file or set of infor- DISK
mation on disk.

IIa
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

KILL Delete an existing file or set DELETE
of information.

LIMIT Set boundaries around a DELIMIT
stated value.

LIST Display index of all avail- DIRECTORY
able files of information.

Print a hard copy. PRINT

Display the content of a field. SHOW

LOAD Indicate a file or set of GET
information to work with.

LOGOFF Delete an existing file or set DELETE
-, of information.

Leave the system. LOGOFF

LOGON Enter the system. LOGON

LP Print a hard copy. PRINT

MEAN Calculate the arithmetic mean of AVERAGE
a set of numeric data.

MERGE Integrate-one file or set of CcOMBINE
-I information with another.

( Merge data in a file or set MERGE
of information.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED

COMMAND OPERATION COMMAND

MESSAGE Acknowledge a message from the ACKNOWLEDGE
CPU or another terminal.

MODIFY Make changes to existing file or ADJUST
"-set of information.

Modify a file or set of infor- MODIFY
mation to a certain specifi-
cation.

MOVE Exchange one piece of infor- EXCHANGE
mation for another.

Move information within a file MOVE
or set of information.

Move information from one file TRANSFER
to another.

Exchange the order (sequence) TRANSPOSE
of two pieces of information
within a file.

Jr

MULTIPLY Perform the mathematical opera- MULTIPLY

tion of multiplication.

NAME Call up a function or pro- CALL
cessing routine.

NEW Create a new file or set of infor- NELWFILE
_-• mation.

NEWFILE Create a new file or set of infor- NEWFILE
mation.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

NEXT Page forward. PAGE AHEAD

N NOTIFY Notify user/operator at another TELL_.,% terminal of a condition or
A event.

NUMBER Determine the number of things COUNT
in a series.

Assign sequential numbers to NUMBER
things in a series.

Arrange a set of data in a SERIALIZE
specified sequential order.

OFF Leave the system. LOGOFF

OMIT Delete an existing file or set DELETE
of information.

from a report

Delete a piece of information REMOVE

"from a file or set of infor-
N mation.

ORDER Sort data in a file or set of SORT
information.

.4

,OERPRINT Enter data within an input or pVEPxUT•"
ouitput format so ag to erase
and replace existirn infot-
mation.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

OUTPUT Define an input or output FORMAT
format. 45i

Print a hard copy. PRINT

OVERWRITE Enter data within an input or OVERPRINT
output format so as to erase
and replace existing infor-
mation.

PAGE Page forward. PAGE AHEAD

Page backward. PAGE BACK

PAGE AHEAD Page forward. PAGE AHEAD

SPAGE BACK Page backward. PAGE BACK

PAGE BACKWARD Page backward. PAGE BACK

PAUSE Discontinue current wperation. ABORT

Postpone procossing indefinitely. DEFER

Delay for stated amount of time. DELAY

Stop temporarily. PAUSE

POSTPOME Postpone processing indefinitely. DEFER

Delay for stated amount of time. DELAY

Stop temporarily. PAUSE

44N
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED

COMMAND OPERATION COMMAND

PRESERVE Protect a file or set of infor- PROTECT
mation.

PREVIOUS Page backward. PAGE BACK

PRINT Enter data within an input or OVERPRINT
output format so as to erase
and replace existing infor-
mation.

Print a hard copy. PRINT

PROTECT Protect a file or set of infor- PROTECT
mation.

PURGE Delete an existing file or set DELETE
of information.

QUIT Discontinuc current operation. ABORT

End (stop) all operations. CEASE

Leave the system. LOGOS'

READ Protect a file or set of infor- PROTECT

mation.

rxCALL Indicate a file or uet of GET

information to uork with.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

RECOLOR Add coloz to a displayed out- COLOR
put.

Intensify the existinq color of a INTENSIFY
displayed output.

Change the color of a displayed RECOLOR *4,•

output.

RECORD Store a file or set of infor- DISK
mation on disk.

Store a file or set of infor- SAVE
,ation.

RECORD D Copy a file or set of infor- COPY
mation.

4 Store a file or set of infor- DISK
mation on disk.

RECORD T Copy a file or set of infer- COPY r

Write a file or set of infor- WRITE
mation on tape. ,

REDUCE Perform tho mathematical opera- StMTRACT
tion of aubtraction.

RZKARX ~~Add r =Arku to a f ile or st- of CKE'
•" ~information. -
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

REMOVE Delete an existing file or set DELETE
of information.

Exclude a piece of information OMIT
from a report.

Delete a piece of information REMOVE

"from a file or set of infor-
mation.

REPPEAT Copy a file or set of infor- COPY
mation.

REPLY Acknowledge a message from the ACKNOWLEDGE
CPU or another termina7l.

Request a reply from the CPU REPLY
or another terminal.

REPORT Define an input or output FORMAT
format.

REQUEST Indicate a file or set of GET
information to work with.

P RESPOND Request a reply fron the CPU REPLY
or asiother terminal.

"R.TAIN Store a file or set of infor- DIS-
L* mation on di3k.

"R 'WRITE Copy a iila or ait of infor- COPV
mation.
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

RUN Call up and use a specific EXECUTE
procedure/program.

SAVE Store a file or set of infor- DISK
mation on disk.

Protect a file or set of infor- PROTECT
mation.

Store a file or set of infor- SAVE
mat ion.

Copy a file or set of infor- TRANSCFIBE
mation from one storage type
to another (e.g., tape to
disk, disk to tape).

Write a file or set of infor- WRITE
mation on tape.

SCHEDULE Print schedule/calendar. CALENDAR

9SCREEN Screen out specified types of FILTER
information from a file or
set of information.

Screen out specified types of SCREEN
information to be- assimilated
in a file or set of infor-
mat ion.

A SEARCH eiad a designated portion of a FIND
file (i.e., data within a

% file).

"Find designated file. SEAR01
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

SEEK Find a designated portion of a FIND
file (i.e., data within a
file).

Find designated file. SEARCH

SELECT Indicate a file or set of GET
information to work with.

Select and activate a computer- SELECT
controlled device.

SEPARATE Perform the mathematical opera- DIVIDE
tion of division.

Screen out specified types of FILTER
information from a file or

,ý 4 set of information.

Screen out specified types of SCREEN
information to be assimilated
in a file or set of infor-
mation.

Arrange data into two or more SEPARATE
files or sets of information.

SEQUENCE Arrange a set of data in an ALPHABETIZE
alphabetical sequence.

Arrange a set of data in a CHRONICLE
historical sequence.

Arrange a set of data in a SEQUENCE

causal-results sequence.

Arrange a sct of data in a SERIALIZE
specified sequential Order.

Sort data in a file or set of SORT
information.
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Table 6.5-3. Cont'd

iPOTENTIAL RECOMENDED
COMMAND OPERATION COMMAND

SERIALIZE Arrange a set of data in an ALPHABETIZE
alphabetical sequence.

Arrange a set of data in a SEQUENCE
causal-results sequence.

Arrange a set of data in a SERIALIZE
specified sequential order.

SHOW Display index of all avail- DIRECTORY
able files of information.

Display a report or partial DISPLAY
report on the screen.

Display the content of a field. SHOW

SIGNOFF Leave the system. LOGOFF

SIGNON Enter the system. L4DGON

SORT Screen out specified types of FILTER
information from a file or

¾I set of information.

Screen out specified types of SCREEN
information to 1•e assimilated
in a file or set of infor-
mation.

Arranqo data into two or more SEPARATE
files or sets of information.

Sort data in a file or set of SORT
informaation.
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

START Activate a computEr-controlled ACTIVATE
device.

Call up and use a specific EXECUTE
procedure/program.

STATUS Get system status. STATUS

STOP Discontinue current operation. ABORT

Stop print. Discontinue BREAK
print of file or set of
information.

End (stop) all operations. CEASE

Leave the system. LGOFF

STORE Store a file or set of infor- DISK
mation on disk. f'-

Store a file or set of infor- SAVE
msation.

* SUBSTITUTE Exchange one piece of infor- EXCHANGE
mation for ajother.

SUBTRACT Decrease a counter. DECREASE

Perform the mathematical opera- SUBTRACT
.tion of subtraction.
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6.5.5

Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

SUM Accumulate a running total of ACCRUE
incoming numeric data.

Accumulate a presented set of ADD
numeric values, summing to a
total.

Calculate the sum of a set SUM
numbers.

SYSTAT Get system status. STATUS

TAPE Copy a file or set of infor- COPY
mation.

Write a file or set of infor- WRITE
mation on tape.

TAPEOUT Write a file or set of infor- WRITE
. mation on tape.

TELL Notify user/operator at another TELL
terminal of a condition or
even t.

3i'
TERMINAL Display the content of a field. SHOW

TO u Display the content of a f•fold. SiOW

TOUT Write a f.le *r set of infor- WRITE
mation on tape.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

TRANSCRIBE Copy a file or set of infor- TRANSCRIBE
mation from one storage type
to another (e.g., tape to
disk, disk to tape).

Move information from one file TRANSFER
to another.

TRANSFER Exchange one piece of infer- EXCHANGE

mation for another.

Move information within a file MOVE
or set of information.

Copy a file or set of infor- TRANSCRIBE
mation from one storage type
"to another (e.g., tape to
disk, disk to tape).

Move information from one file TRANSFER
to another.

Exchange the order (sequence) TRANSPOSE
of two pieces of information
"within a file.

TRANSFORM Transform full language to CODL
coded information state.

Change data into another measure- CONVERT
*: ment form.

Transform coded information to DECODE

S4•

•..' full text.
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
SCOMMAND OPERATION COMMAND

TRANSPOSE Exchange one piece of infor- EXCHANGE
mation for another.

Move information within a file MOVE
or set of information.

Move information from one file TRANSFER
to another.

Exchange the order (sequence) TRANSPOSE
of two pieces of information
within a file.

UNDO Sever the connection between a DISCONNECT
peripheral unit and the CPU.

UNSAVE Delete an existing file or set DELETE

of information.

N.

UPDATE Edit a file or set of infr,r- EDIT
mation.

USE Indicate a file or set of GET
information to work with.

% USER Enter the system. LOGON

% 4.

VALIDATE Call up numeric data for AUDIT
examination.

%, Establish data or set of infor- AUTRHEN-ICATh
mation as genuine.

Prove as true by presenting VALIDATE
•A• other/detailed information.

Substantiate truth or authen- VERI!?Y
ticity by expertise.
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, ~ ,J •Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAND

VERIFY Call up numeric data for AUDIT
examination.

Establish data or set of infor- AUTHENTICATE
mation as genuine.

Prove as true by presenting VALIDATE
other/detailed information.

Substantiate truth or authen- VERIFY
ticity by expertise.

VIEW Display the content of a field. SHOW

WAIT Wait for input. WAIT

WRITE Store a file or set of infor- DISK

mation on disk.

Define an input or output FORMAT
format.

Enter data within an input or OVERPRINT
output format so as to erase
and replace existing infor-
mation.

Print a hard copy. PRINT

Copy a file or set of infor- TRANSCRIBE
mation from one storage type
to another (e.g., tape to
disk, disk to tape).

* ..1 Write a file or set of infor- WRITE
V.a.i mation on tape.

Display the content of a field. SHOW

"WRITE TO DISK Store a file or set of Infor- DISK

%4 maticsn on disk.;!-'.
"-.4
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Table 6.5-3. Cont'd

POTENTIAL RECOMMENDED
COMMAND OPERATION COMMAN D

WRITE TO TAPE Write a file or set of infor- WRITE
mation on tape.

W 2 DK Store a file or set of infor- DISK
mation on disk.

W 2 TO Display the content of a field. SHOW

W 2 TP Write a file or set of infor- WRITE

-, mation on tape.

ZAP Delete an existing file or set DELETE
of information.

4. ,..o.
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7

SECTION 7. ERROR HANDLING

This section explores the methods and results of designing the human-

computer interface to minimize the occurrence and impact of error by and through

the user/operator. Techniques for minimizing the error recovery time and

process complexity are presented. The guidelines encompass the following

topics:

1. Error Feedback--deals with techniques for informing the user/
operator that an error has been detected by the system.

2. Error Correction and Recovorz--provides methods by which the
user/operator can remove/correct an error with minimum system
downtime or hesitation.
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7.1.1

7.1 Error Feedback

7.1.1 DEFINITION

Error feedback consists of messages from the system software to the user/

operator which indicate that an error has occurred. This subsection deals with

the ways that the system. can provide error feedback to help the user/operator

understand the nature and cause of the error.
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7.1.2

7.1.2 APPLICATIONS FOR ERROR FEEDBACK

Error feedback is xequired any time the systesm detects an error. Appli-
cations for error feedback include:

a. Notification of illegal entry. Illegal entries axe those
entries in which the user's/operator's input does not match
any of th2 items in a lisL of legal entries for the data
field, or is outsidA the range of permissible numeric values.

-9 EXAMPL2: An artill,ry command and control system permits the
following entries tfor type of shell: ARMOR PIERCING, BIO-
"LOGICAL, ILLUMINATION (FLARE), FRAGMENTATIO1  GAS/CHEMICAL,
I.NCENDIARY, NUCLEAR, and SMOKE. The full name may be
""entered, or the following abbreviations may be used: ARM,
BIO, ILL, FRA, GAS, INC, NUC, and SMO, respectively. These

are '-he only entries for shell type recognized by the system.
Thus, an entry of "FRG" for FRAGMENTATION, for examole,
would be treated as an illegal entry.

EXAMPLE: An armor di-sion's command and control support
system accepts any ical value betwe-ýen 0 and 216, inclu-
sive, for the nurdei - tasks on tanks on hend. An entry of
234 would therefore be treated as aa Jilegal entry.

b. Notification of omitted data. Omissio1L of required dat.
occur when the user/operator neglects to enter data into a
mandatory field or subfield.

EXAMPLE: In a command and cortrol system, certain me9sages
have a field for a date-time group specifying the data and
time that the message's contents will become effective.
Failure to enter data in this field is an omission error.

c. Notification of insertion of extraneous data. Insertion of
an extraneous paramuter occurs when a user/operator enters
data in a field, or parameters in a command, in addition to
the data/parameters that are required.

EXAMPLE: In a personnel accounting system, only the last
four digits of the soldier's SSN are required to retrieve
that soldier's data. If the user/operator enters the soldier's
name as well as the last four digits in response to the prompt
for the last four digits, the system treats the entry as an
insertion error.

. d. Notification of field length violation. Field length errors
occur when the user/operator either enters too few characters
or too many characters in a data field.

EXAMPLE: In the personnel accounting system mentioned under

"c" above, entering the entire SSN would constitute a field
length error.

7.1-2
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7.1.2

EXAMPLE: In the artillery command and control system mentioned
under "a" above, entering "A" instead of "ARM" to designate
ARMOR PIERCING shells would constitute a field length error.

e. Notification of incorrect sequence of data entry. Incorrect
sequence errors occur when the user/operator enters the correct

number of data elements for a data field, or the correct numberof command parameters, and each individual element or para-

meter is correct, but their order is incorrect.

EXAMPLE: In an intelligence information processing systems,
most commandi require multiple parameters in a specified order.
For example, to prcint the first 50 records in a data file
named WRNG.DAT, using a predefined format named "3," the user/
operator must enter:

GET FILE WRNG.DAT, LIST, FMT3, Sl, E50

Any other order of parameters is treated as an illegal sequence

error. For example, the following is an illegal sequence
error:

GET FILE WRNG.DAT, FMT3, LIST, S1, E50

4. f. Notification of contingency violation. Contingency violations
Soccur in situations where entering data in one optional field

causes a reqnirement for a subsequent entr', in another field.
The contingency error occurs when the user/operator enters
data in the first field but not in the second field.

EXAMPLE: In a tactical command and control system, entering
5 data about individual wvapon systems is optional. However,

if the user/operator enters data in the "WEAPON SYSTEM"1 field

(e.g., M6OAl), then the number of weapons on hand must also be
entered. If neither "WEAPON SYSTEM" nor "C.N HAND" is entered,
then no error exists. if, on the other hand, the user/operator
enters data in the "WEAPON SYSTEM" field but does not enter
data in the "ON HAND" field, the system elcounter. a contin-
gency violation.

g. Notification of association violation. Association violations
occur when the user/operator enters two separate data items
which, taken together, don't make sense. This error also
occurs when the user/operator enters a single data item which,
when associated with a previously stored item, doesn't make
sense.

EXAMPLE: In associating a "mover" and a "shooter" in an
intelligence information processing system, the user/operator

enters "152mm" in the "SHOOTER" field and "PT76" in the
"MOVER" field. Since the "PT76 is equipped with a 76mm gun,
the two data entries are logically conflicting.

7.1-3
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7.1.2

EXAMPLE: An intelligence information processing system uses
a graphics display to show the locations of terrain and
cultural features, and other relevant data. Users/operators
add symbols to the display by placing a graphics cursor at
the appropriate location on the screen and then choosing the
appropriate symbol. The system then checks the symbol and
location for likelihood. For example, if the user/operator
placed a command post within the area of a lake, the system
"would treat this attempt as an illegal entry.

%.
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7.1.3

7.1.3 BENEFITS OF ERROR FEEDBACK

Benefits obtained by providing well-designed error feedback include:

a. Reducing error rates, by minimizing:

1. The number of times a user/operator will unknowingly
repeat an error if feedback is not provided.

2. The number of times a user/operator will repeat an
error while trying to make corrections on the basis of
inadequate feedback.

3. The user's/operator's frequency of error commission due
to learning to avoid errors on the basis of informative
feedback when errors occur.

b. Increasing system throughput rates, by minimizing;

1. The time required for users/operators to look up error
codes in off-linc manuals.

2. The time required for users/operators to understand the
"nature and cause of errors.

3. The time required for users/opLerators to determine what

"action to take to correct errors.

c. Reducing training requirements, as affected by:

1. Reduced need to train users/operators in associating
error codes with error conditions.

2. Reduced need to train users/operators in error diagnostic
procedures.

7.1-5
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7.1.4

7.1.4 METHODS FOR ERROR FEEDBACK

Basically, one method is appropriate for virtually all error feedback

situations, though its implementation differs from one application to another.

7.'. The method consists of:

a. An alarm to notify the user/operator that an error has occurred.

b. An error code number referring to off-line documentation.

c. An option to obtain a more detailed explanation of the error.

•e. A detailed description of the error.

Examples of implementations of this method for each application described in

Section 7.1.2 are provided below.

,,a. Illegal entries. In the hypothetical artillery command and
* control system used to illustrate illegal entries in Section

7.1.2, the only legal entries for shell type consisted of three-

character abbreviations or the full name of the shell type.
If the user/operator entered, say, "FRAG" instead of "FRA"

* 5) or "FRAGMENTATION", the system would respond with an audible
"beeo" and the following display:

SYSTEM PROMPT AND
USER/OPERATOR ENTER SHELL TYPE: FRAG

RESPONSE
SERROR NULIBER 134:

"FRAG" IS NOT AN ACCEPTABLE ENTRY FOR SHELL TYPE.

ERROR FEEDBACK

IF YOU WANT HORE INFORIIATIONI, PRESS "ENTER.'

"If the user/operator now zemembers what constitutes a legal
* entry for shell types, the system allows another attempt to

make a legal entry. On the other hand, if the user/operator
* has forgotten why "FRAG" is not a legal entry, then pressing

the ENTER key produces the following display:

7.1-6
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7.1.4

.SHELL TYPE CAN BE ENTERED IN EITHER OF THE FOLLOUING WAYS:

I. A 3-LETTER ABBREVIATION

2. THE FULL NAJE OF THE SHELL TYPE

"FRAG" IS NOT A 3-LETTER ABBREVIATION.

"FRAG" IS NOT A FULL NAME.

IF YOU WANT TO SEE THE LEGAL ENTRIES FOR SHELL TYPE. PRESS "ENTER.-

Once again, the user/operator is permitted to attempt a legal
entry, if desired. Or, if still unsure what constitutes a
"legal entry, the user/operator can press the ENTER key to see
a list of the available legal entries.

b. Omitted data. In the hypothetical command and control system
illustrating omitted entries in Section 7.1.2, certain messages
required that the user/operator specify the date-time group
when the message would become effective. Failure to enter
data in that field would result in the following display:

ERROR UL14BER E29:

NO ENTRY MADE IN EFF-DTG FIELD

IF YOU WANT IORE INFORMATION. PRESS -ENTER."

-'1.-,.,
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If the user/operator presses the ENTER key, the system provides
a more detailed explanation:

THE EFF-DTG TELLS THE SYSTE11 WiEN YOUR IESSAGE WILL BECCIE EFFECTIVE.

THIS FIELD REQUIRES AN ENTRY SO THAT INFOWP(TION IN TilE IESSAGE CAN
BE USED AT THE PROPER TilE. YOU DIDN'T ENTER A DATE-TI11E GROUP, SO
THE SYSTEM DOESN'T 0N WHEN THIS MESSAGE WILL BECOME EFFECTIVE.

All

"C. Extraneous data. In the hypothetical personnel accounting V
system illustrating extraneous parameter errors in Section
7.1.2, the user/operator might enter "JONES, 5555" in response
"to a request for the last four digits of the serial number.
"The system's prompt, the user's/operator's response, and the
system's error feedback might appear as follows!

LAST-FOUR-SSN: JNES.5555

ERROR NWUHER S37-

"JONES.555S CONTAINS TOO MANY PARAMETERS FOR THE LAST-FOUR-SSNI FIELD.

S IF YOU WANT MORE INFORMATION. PRESS 'ENTER.'

7.1-8
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7.1.4

A request for more information would produce the following
display:

.- THE LAST-FOUR-SSN FIELD CONTAINS THE LAST FOUR DIGITS OF A SOLDIER'S

* SOCIAL SECURITY NUMBER. NO OTHER INFOWIATION IS REQUIRED IN THIS

FIEL.D.

"* "JONES.5555" CONTAINS BATA IN ADDITION TO THE LAST FOUR DIGITS OF A

SOLDIER'S SOCIAL SECURITY NUMBER.

4.All

d. Field length violation. In the hypothetical artillery command
and control system used to illustrate illegal entries in
Section 7.1.2, the user/operator must enter either a three-
character abbreviation or a full name to specify shell type.
Thus, entry of a single character would constitute a fielA
length error. The system's initial response might be as
shown below:

ENTER SKLL TYPE: A

ERSE NLYSER 227:

SHELL TYPE REQUIRE$ AT LEAST 3 LETTERS

IF YOU WANT TO SEE LEGAL ENTRIES FOR SHELL TYIK. M~ESS -ENTER.-

7.1-9
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If the user/operator understands the error and believes the
required corrective action is apparent, a second attempt to
enter shell type can be made. Otherwise, pressing the ENTER
key produces the following display:

4[

SHELL TYPE CAN BE ENTERED IN EITHER OF THE FOLLOWING WAYS:

1. A 3-LETTER ABBREVIATION

2. THE FULL WE OF THE SHELL TYPE

"A DOES NOT HAVE ENOU OARACTERS TO BE AN ACCEPTALE ABBREVIATION

OR TO BE THE FUlL IM OF A SHELL TYE.

IF YOU WANT TO SEE THE LEGAL ENTRIES FOR SHELL TYPE. PRESS -LNTER.-

e. Incorrect sequence of data entry. In the hypothetical intelli-

gence information processing system that illustrated incorrect L

sequence errors in Section 7.1.2, the user/operator was required

to enter command parameters in a particular sequence. For

example, to print the first 50 records in a data file named

"WRGN.DAT," using a predefined format name "3", the required C..
command would be.-

GET FILE WRNG.DAT, LIST, FMT3, Sl, E50

The following display illustrates an incorrectly sequenced

entry by the user/operator, and the system's response:

GET FILE MM.G.T. FHT!, LIST. St. ESO

PANERSOR NOT Ik COMCT ORDER IN THE AOVE COOMW.

IF YOU WANT MORE 111FO9JMkTIOM1, PKESS -ENTER.-

7.!.-10
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A request for additional information would produce the following
display:

THE GET FILE COMMAND REQUIRES THE FOLLOWING PARAMETERS:
1. FILE NAIX

2. OPERATION

A. SHOW (TO DISPLAY DATA RECORDS ON THE CRT SCREEN)

B. LIST (TO PRINT DATA RECORDS ON THE PRINTER)

3. FORMAT UKE

4. START (FIRST RECORD TO BE RETRIEVED)

5. END (LAST RECORD TO BE RETRIEVED)

1Y THE FORM OF THE GET FILE OIWAND IS:

GET FILE (FILE NAME), (SHOW OR LIST). (RiTXX). (SXU). (EXXn)

PARAIETERS HIUST BE ENTERED IN THE MOER SHOWN.

f. Contingency violation. In the hypothetical command and control
system used to illustrate contingency violations in Section

*-,7.1.2, entering data in the "WEAPON SYSTEM" and "ON HAND" fields

V" is optional. However, if an entry is made in the "WEAPON SYSTEM"
field, then an entry is mandatory in the "ON HAND" field. If
the user/operator entered, say, "M60AI" in the "WEAPON SYSTEM"

field but made no entry in the "ON HAND" field, then the

system might respond as follows:

Si 4.

ERROR NIUMER L:71

"W•A*1 EUTERED IN WEAPON SYSTEM FIELO BUT 0 ENTRY MADE IN ON KW

FIELD.

IF YOU (I(MO RI INtWlTION. PRESS 1-1115,
* '4,
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If the user/operator recognizes the error, pressing RESTORE
will restore the original message display, with previous
entries intact and the cursor positioned to the first entry
position of the "ON HAND" field. On the other hand, pressing
ENTER will produce the following display:

THE WEAPOIt SYSTEH FIELD IS OPTIONAL; YOU DD NOT HAVE TO ENTER ANY

DATA IN THE FIELD. HOWEVER. IF YOU ENTER NIYTIHNG IN THE WEAPON

SYSTEM FIELD, THEN YOU MUST ALSO ENTER DATA III THE Oi HAND FIELD.

YOU ENTERED fl6OAI IN THE WEAPON SYSTEMI FIELD, BUT YOU 0D0 NOT

ENTER THE iSR OF NSOAIIS ON HMO In THE Of tlAND FIELD.

g. Association violation. In the hypothetical intelligence infor-
mation processing system that illustrated association violations
in Section 7.1.2, placing a command post symbol in a lake was
interpreted as an error. The system's initial response to this

€",. entry might be:

'.5,.
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Pressing the ENTER key might produce:

CERTAIN KINDS OF ENTRIES HAY BE LEGAL W'HEN YOU LOOK AT THEN ALONE.

BUT WIHEN YOU COUPARE THEJM WITH RELATED ENTRIES, THEY DO NOT MAKE

SENSE. THAT SEEHS TO BE WHAT HAPPENED HERE.

"CN4AID POST' IS A LEGAL ENTRY IN THE ENTITY FRELD.

THE COORDINATES YOU ENTERED IN THE LOCATION FIELD ARE LEGAL VALUES.

HOWEVER, THE COORDINATES YOU ENTERED ARE IN A LAKE, AND PLACING A

CO POST IN A LAKE DOES NOT PAKE SENSE.
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7.1.5 RECOMMENDATIONS FOR ERROR FEEDBACK

a. Do not require the used/operator to translate error feedback
messages.

b. Do not use computer jargon (e.g., "SYNTAX ERROR," "OUT OF
RANGE ERROR") in error messages. Instead, explain what error
condition exists. (See examples in Section 7.1.4.)

c. Always repeat the user,./operator's entry and the data field
label in error message (e.g., "FRAG IS NOT AN ACCEPTABLE
ENTRY FOR SHELL TYPE").

d. Allow the user/operator to control the amount of detail in
error messages, progressing from brief messages to more
extensive explanations at the user's/operator's option.

e. Do not present error numbers or codes alone; provide at least
a brief explanation of the error along with the number or code.

f. Provide off-line documentation of all error messages keyed
to the error number or code; but do not force the user/
operator to consult off-line documentation to diagnose errors.

* Use off-line documentation to provide additional information,
* not as a "translator' for obscure feedback.

q g. If system functions involve support to subjective decision
making, prompt the user/operator to consider information
that has been overlooked.

h. When the system detects missing data, prompt the user/operator
to enter the required data rather than u-se default data.

i. Provide error feedback as soon 4s possible after the error
occurs.

j. Do n-t ausign blame, u.e patrooizirng lang ýaqi, or attempt to
be humorous in error mosuagez. Phrauc error messages
polltely.

k. Preac-t error information in a con~it.tnot location on the
display device.

*%
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7.2.1

7.2 Error Correction and Recovery

7.2.1 DEFINITION

Error correction and recovery deals with the process and techniques used

to correct errors and/or results of the system attempting to process erroneous

data. The errors may be due to faulty user/operator technique or the correct
entry of faulty information. Error correction and recovery includes resumption

of terminal operation after a short rrr•%ssing halt, as well as recovery from

system outage due to a software "crash."

I,°
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7.2.2 APPLICAHIONS FOR ERROR CORRECTION AND RECOVERY

The error correction/recovery task is the final step in the error detection/

feedback/correction process. Whereas error detection and feedback involve the

machine side of the software interface, error correction requires reaction from

the user/operator. The user/operator takes steps in response to the error

notation and message provided through the error feedback process. Applications

fcr the error correcticn/recovery procedure are to correct the errors and

error conditions identified by error detection. In brief, these are:

a. Entry of special codes, passwords, anO idintifications by the
user/operator.

b. Entry of information through keyboard, voice, or other
direct means by the user/operator.

c. Processing of information involving stored or file data
and producing a usable output.
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7.2.3 BENEFITS OF ERROR CORRECTION AND RECOVERY

Benefits associated with well designed error correction and recovery

procedures include:

a. Reduced error rates, by minimizing:

1. The number of attempts required by the user/operator to
correct errors.

2. The number of attempts/steps taken by the user/operator

to complete the task.

b. Increased system throughput rates, by minimizing:

l. The time required to correct an error.

2. The time req-tired to repeat processi.ng.

3. The time required for accessing system references.

c. Improved training of users/operators, as affected by:

1. Reduction in the complexity of error correction
instructions.

2. Reduction in the time to instruct versus on-4-he-job
experience.
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7.2.4 METHODS FOR ERROR CORRECTION AND RECOVERY

Methods for error correction and recovery are affected by the error feed-

back capability of the system. The error correction task is strongly influenced

by the mssage and options provided by error feedback. The assumption made for

the source of error feedback information (a CRT, VDU, or hardcopy device) is

cmntinue7i for error correction. Tutorial advice can be called up by the user/

operato- by responding to a prompt to press "ENTER."

a. Data field(s) re-entry. This is the simplest and the most
frequently used method for error correction. In this method,
the system has detected the error, informed the user/operator,
cleared the erroneous data field, backspaced, and awaits the
user's/operator's next attempt. The user/operator enters the
correct value in the data field using the error message and
knowledge of the system. No externa . or system-supplied data
are necessary.

EXAMPLE:

SYSTEM PROMPT AND
USER/OPERATOR ENTER SHELL TYPE: FRAG

RESPONSE

ERROR NUIWER 134:

"FRAG" IS NOT AN ACCEPTABLE ENTRY FOR SHELL TYPE.

ERROR FEEDBACK

IF YOU WANT MORE INFORMATION, PRESS "ENTER."

b. Data field(s) re-entry with system-generated assists (HELPs).
This method of error correction and recovery starts with the
error feedback message and the user's/operator's response to
it. This method, however, is more complex in that it does
not rely entirely on the error message, example, or user/
operator skill. In this method, the user/operator has the
option of calling on system-generated assists. This method

A,' takes longer than straight data re-entry duo to the extra
step, but offers the advantage of an on-line reference,

-7.2-4
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reduced training complexity, and reduced demand on user/
operator memory.

EXAMPLE:

SHELL TYPE CAN BE ENTERED IN EITHER OF THE FOLLOUING WAYS:

1. A 3-LETTER ABBREVIATION

2. THE FULL INE OF THE SHELL TYPE

.FRAG" IS NOT A 3-LETTER ABBREVIATION.
*FRAG" IS HOT A FULL tWA/lE.

IF YOU WANT TO SEE THE LEGAL ENTRIES FOR SHELL TYPE. PRESS 'ENTER.'

C. System or user/operator search and evaluation. This type of
error correction method may require the user/operator to per-
form a number of system queries to determine the source of
the error. Real time system updates may have changed time-
sensitive data in a file used by the user/operator in
requesting an output from the system. Or, the user/operator
may have requested an output that could not be provided due
to an assumption error on the part of the user/operator, or
an error may be present either in the logic of the request
or in the existing stored data. The user/operator may be
required to perform a search and evaluation in order to
correctly process the request.

EXAMPLE:

ARTILLERY BARRA• E CANNOT BE SCHEDULED AS REQUESTEO

FRIENDLY FORCES NOW IN CLOSE CONTACT TO IMPACT COORDINATES;

23 i 14 x 2N - 114 29 a 161

SELECTED FOR 171M
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This error message was received by the user/operator while
attempting to schedule an artillery barrage on given coor-
dinates at the time of the 1710H.

The user/operator must now access the history file to deter-
mine if friendly troops are near the coordinates, what unit
they belong to, and how to contact them for verification.
If the troops are in too close proximity to the impact area,
the mission will have to be cancelled or rescheduled.

Using the information "friendly forces" and "23 x 14 x 2N -

114 x 29 x 16W," user/operator accesses the history file
to find:

COMPANY 8, BATTALION 1-45

LOCATION 23 x 14 x 2N x 114 x 29 x 111"

TIME 23/03/82 - 140H

The information verifies the conflict, but the information
is more than 3 hours old. The history file data expires
after 2 hours, but no new update has been supplied as is
required. In fact. Cmpany B is now south of their old
position and well out of range. The user/operator cannot
override the history file and will have to contact the
responsible authority for either a redate of the history
file or an override.

7.2-6
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"7.2.5 RECOMMENDATIONS FOR ERROR CORRECTION AND RECOVERY

a. Table 7.2-1, Error Correction and Recovery Methods by Applica-
tions, presents a general list of recomeendations for selecting
the most effective error correction method or methods given the
type of error. To use the table, first decide what error type
applies to the situation you are considering. Eliminate, any
error correction method where a "4" appears as an entry. Select
the best error correction method by comparing the remaining
error types in view of the specific error type with which you
are dealing.

7.2-1. Error Correction and Recovery Methods by
Ap.plication

KEY: REC"Ne(Oto APPLICATION, BY TYPE OF ERRORS-A~C F.PTABk _______

3 - MOVABLe BUT SU3O0TIMAL
4 WJT 'EcQENDED 04 W07 SYNTAX LOGIC VALIDTY

APPLICASLE

DATA FIELD(S) RE-ENTRY 1* 1 3

SDATA FIELD(S) RE-ENTRY WITH

SSYSTEM GENERATED ASSISTS (HELPs) 1 1

SYSTEM OR USERJOPERATOR

SEARCN AND EVALUATION

*Re¢OmCMO41 for Standarditltion PuI'osn0.

b. in a repetitive data entry task, when data validation for one
transaction is completed, allow the user/operator to correct errors
beforo another transaction can begin.

c. All4w the user/operator to return easi' It- pr-vious steps in a trans-
action sequence in order to correct k v .r -i.k any other
desired change.

d. Whn an error occurs in a menu coumand stick, program the
4• computer to indicate where it ttopped processing and which

commands could not be processed.

e. To prcopt for correction of an error in stacked coucands.
display the portion that needs to be corrected.

f. Allow the user/operator to control the aou:nt of detail given
in the explanation of error and in the content of the HELPs.
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g. Display the changes in the state or value of al.tired items
which result from user/operator correction.

h. Acknowledge all error corrections by the user/operator by
indicating a correct entry has been made or by another error r
message.

i. Require the user/operator to modify only the incorrect portion
of an input.

j. When a data entry transaction has been completed and errors

have been detected, permit direct, immediate correction by
the user/operator.

k. In an interactive session, when a user/operator is prompted
by the system that an error has been detected, allow the user/
operator to correct the error imvediately.

1. When data entries or changes will be nullified by an abort
action, require the user/operator to confirm the abort.

m. When a user/operator requests a HELP, present only the explan-
atory information appropriate to the particular data field
currently being addressed.

*N

7.,2

"a'

'a',

ala

I7.2,



7.2.6

7.2.6 ADVISORY COMMENTS ON ERROR CORRECTION AND RECOVERY

a. Data field re-entry.

1. Provide automatic cursor placement to the first character
position of the data field to be re-entered.

2. Allow the user/operator, by simple key operation, to recall

the erroneous input for evaluation.

b. Data field re-entry with system generated assists (HELPs).

1. Link HELP files or menus to the specific error involved.
In this way, the user/operator will call the relevantfile when requesting additional infornmation.

2. For multiple errors in one entry, link the HELP files
to errors in the order in which they were entered.

C. System or user/operator search and evaluation.

i. Provide a step-through procedure for using the specified
reference to assist inexperienced users/operators; do
not provide them automatically.

%_.
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SECTION 8. USER/OPERATOR CONFIGURATIONS

Guidelines in this category address classes of individuals who perform

direct operational transactions with the system. Note that these guidelines

do not address "end users," those personnel such as the commander and members

of his staff who use the system's products for decision making, but who seldom

or never interact directly with system capabilities. The guidelines also do

not address maintenance personnel or functions, except insofar as they have

common features with operational personnel. Though maintenance is an

important aspect of successful aystem operation, it is beyond the scope of

this document.
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8.1

8.1 DEFINITION

mm,, User/operatcr configurations are the crabinatinns of personnel, possess-

irng similar or different sets of skills, required to operate the system's

equipment, maintain its data stores, and generate its products. For purposes

of these juidelines, the terms "operator" and "user" are defined arbitrarily

as follows:

a. An "operator" does not personally make use of the system's data
stozas. An operator may enter data into the system, extract
data from the system, and may manipulate data already stored in
the system. However, such transactions are guided either by pr'e-
pared paper forms, or by direct instructions of supervisory
personnel. The opevacor seldom or never formulates queries or
instructiciis to the syntem on indivi-d4vl initiative. goreover,
the operator seldom cQr never exercises independent judgment in
determining the type, content, or format of sy=;;a products.

b. A "user"' may (and sometimes or even often does) perform some
or most of the transactions rf an operator. Hlowevar, the user
performs such transactions on indz-vidual initiative, in ,::e
course of some goal-centered tas.4. Tha user normally receives
requirements from some source outside the s•.:;.m (e.g., the com-
mander, a member of the commaader's staff, or some other
"Moustomer. of the sys.e.}). Vhe user then translates these
requirements into appropriate tenu select>:.n-, command statemelits,
or entry parameters to provide tzhe app-ropriate tsistem products.
The user also may exercise inzdeper,ý&ýt judgment in determining
the type. content. or format of those products.

j ,
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8.2 APPLICATIONS FOR USER/OPERATOR CONFIGURATIONS

Users and/or operators must be provided in the system to perform each

of the following tasks:

a. Set up equipment following a move.

EXAMPLE: A van-mounted artillery support system is shut down
and moved periodically. When the new location is reached, pro-
tective covers must be removed, cables must be re-attached,
system tapes and/or disks must be mounted, etc.

b. Logon/Logoff

EXAMPLE: The equipment operator must log on to the system before
performing initialization or other operational functions. Users
and other operators must log on before gaining access to system
capabilities. Users and operators must log off to signal the
system that they no longer need its capabilities.

c. Initi. .z. Lhe system.

EXAMPLE: After a move, a mobile command and control system is
set up and the equipment operator logs on. To initialize the
system, the operator must set up a "customer" table, relating
each remote terminal to appropriate securit.' levels, encryption
devices, data bases, and categories of permissible messages.

d. Coordinate workstations.

EXAMPLE: In a supply inventory system, some of the system's
remote terminals must be able to communicate with certain
other terminals, but not with others. These requirements change
depending on the specific functions being performed. The equip-
ment operator must coordinate the various terminals to ensure
the necessary communications capabilities and restrictions.

e. Monitor system operations.

' EXAMPLE: In an intelligence information processing system, the
equipment operator must monitor equipment to ensure that the
central computer, tape drives, disk drives, printers, and remote
terminals are operating properly. If malfunctions are detected,
the operator may perform repairs personally, or summon main-
tenance personnel.

f. Enter data.

EXAMPLE: In a tactical command and control system, most of the
incoming data enter the system data bases automatically, as

digital signals from sensors or from affiliated systems. Users/
operators occasionally enter data obtained from radio, tele-
phone, or hard-copy messages.

8.2-1
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EXAMPLE: In a personnel accounting system, virtually all data
in the system's data bases are entered by personnel operating

¾' terminals transcribing from prepared paper forms.

g. Correct entry errors.

EXAMPLE: In an artillery support system, each data item is
checked for validity immediately after entry. When an errox
is detected, the system provides immediate feedback and gives

the user/operator an opportunity to correct the error.

EXAMPLE: In a supply inventory syste5'm, input data are loaded
onto magnetic tapes at a peripheral computer. The system checks

the data while reading the tape, and generates a hard-copy log
of errors which is returned to personnel at the peripheral com-
puter for correction.

h. Correct stored errors.

EXAMPLE: An intelligence analyst working with a graphic display
discovers that a separate brigade has been aggregated into a
division. using picking and labeling procedures appropriate to
the situation, the analyst separates the brigade from the divi-
sion and identifies it correctly.

i. Update stored data.

EXAMPLE: A command and control support system contains data on
the status of weapon systems in the division. As reports arrive

I. concerning losses or replacements, an individual enters comnmands
and data needed to reflect the changes to the data base.

j. Tabulate.

EXAMPLE: A personnel accounting system stores data on all per-
sonnel in a division. For periodic status reports, system
software tabulates officers, warrant officers, and enlisted
soldiers, broken down by combat, combat support, and combat
service support specialties.

k. Aggregate.
40

EXAMPLE: An intelligence support system includes software to
assign individual enemy entities such as tanks to identified
parent units, on the basis of criteria supplied by the analyst.

1. Calculate.

EXAMPLE. An artillery support system receives data on target
type and position. Using this data and information previously

} stored in effects tables, meteorological files, and gun char-
acteristics files, the system calculatns firing data for each

.• ~.i battery in an artillery battalion.

8.2-2
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m. Estimate.

EXAMPLE: As data are entered, tabulated, and aggregated accord-
ing to analyst instructions, the system combines these data with
previously-stored data about enemy forces. Based on the results
of its calculations, system software generates an estimate of
enemy strength in the sector.

n. Superimpose.

EXAMPLE: On the graphics screen of a tactical command and con-
trol support system, an analyst uses the capabilities of the
system to place symbols and labels representing enemy furces on
a display of terrain and cultural features.

EXAMPLE: An i-telligence analyst uses system commands to call
up -. map display on a graphics screen. Using other commands,
the analyst then calls up a software overlay of tactical bcundary
features (e.g., Forward Line of Own Troops, No Fire Line, etc.).

o. Trarslate.

EXAMPLE: Given a set of information requirements by an end usel-
(e.g., the G-3), a command and control support system user con-
verts these requirements into specifications for system products.
That is, the user describes the types and amounts of information
that must be retrieved from the system in order to satisfy the
requirements.

p. Formulate.

EXAMPLE: Having translated end u6er information requirements
into system product specifications, a command and control support
system user formulatej the sequence of commands, menu sklections,

pre-formatted form entries, and/or queries requireO to perform
the data processing -asks necessary to generate- che desired out-
put.

q. Choose a data processing strategy.

EXAMPLE: By using different system capabilities in various
, j ways, an intelliqence anal~st can generate an estimate of enemy

strength by any of several command sequences. By interpreting
. end user information requirements in light of system character-

istics, the analyst decides on the specific sequence to be used
for the task.

r. Evaluate results of data processing.

EXAMPLE: An intelligence analyst examii,-js an enemy strength
estiirate generated by the system. In light of experience in
both intelligence analysis 4nd system operations, the analyst
evaluates the estimate. When the analyst delivers the estimate
to the end user, the report includes an opinion as to the
estimate's validity.

8.2-3
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s. Define system parameters.

EXAMPLE: On the basis of evaluating system output products, an

intelligence analyst determines that additional parameters should

be used by the system in generating an enemy strength estimate.

The analyst instructs the system to include those parameters in

its processing procedures and then generate a new estimate.

Depending on the particular situation and the reasons for includ-

ing the additional data, the analyst may seek approval from higher
authority to include one or more of these parameters permanently.

t. Generate standard reports.

EXAMPLE: A supply inventory system generates a variety of rou-

tine weekly, monthly, and annual reports. Each such report has

a single, standard format; thus, the Monthly Consolidation

Report always emerges from the system in the same format and

* contains the same data elements. To generate the report, the

operator merely enters whatever data are required to bring the

data base up to date, then selects the report name from a menu.

The computer automatically performs all computations required,

tabulates the data as necessary, and generates the report in the

previously-defined format.

u. Generate non-standard reports.

EXAMPLE: The division commander lists the weapon systems, fuel

types, ammo types, and personnel categories on which he wants

daily status reports. These information types change from time

to time, depending on the mission. Using the command language

0 capabilities of the command and control support system, a user

specifies the data types listed in the commander's guidance.

The user then instructs the system to limit the retrieval pro-

cess to data no more than 24 hours old, and formats the report

in a manner to make it easily readable by the G-3 and commander.

. S -1
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1j
8.3 BENEFITS OF USER/OPERATOR CONFIGURATIONS

Careful consideration of user/operator chare _.stics, duties, and skills,
especially during early stages of sy-tem design, will help to assure an op-

timum "mix" of the personnel types required to perform the system's various

functions. In addition, early consideration of these factors will help to

avoid the situation in which a system is unwittingly designed for a higher

level of personnel than is readily available. More specifically, careful

assignment of system functions to appropriate types of users/operators will:

a. Reduce error rates:

1. By encourag.' "g performance of tasks which are within
personnel capabilities.

2. By eliminating boredom and frustration on the part of
personnel by assignment to tasks that challenge their
capabilities.

b. Increase system throughput rates, by enhancing the oppor-
tunity for personnel to perform tasks appropriate to their
skills easily, confidentially, and accurately.

c. Increase job satisfaction, as occasioned by confidence and
success of personnel performing tasks appropriate to their
skills.
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8.4 METHODS FOR IMPLEMENTING DATA PROCESSING APPLICATIONS

This subsection is headed "Methods..." for consistency with other parts

of this handbook. However, that heading is a miqnomer, because the "methods"

_ 4 in this section are actually descriptions of persci;. , characteristics, duties,

and skills related to system functions and operations. These characteristics,

duties, and skills are allocated among five categories of operators and system

users, as described below.

a. Equipment Operator.

1. Relevant Characteristics: Equipment operators generally
will be lower-ranking enlisted personnel, with little or
no specialized training except in computer operations.
They may have received fundamental training in the functional
area (e.g., artillery, armor, personnel, supply) supported by

* the system. However, their primary jobs will be computer
operations, and they probably will have a computer-related
MOS.

2. System-Related Duties: Equipment operators operate the com-
puters and related machines at the system's central computer
facility, They prepare the system for moves, ready the sys-

"*i• tem for operations after movts (including initialization, if

necessary), provide equipment resources as required (e.g.,
"mount and dismount magnetic tapes and disks), and monitor
the system to ensure that equipment functions properly.
Depending on the system's design, equipment operators also
may perform routine diagnostic and repair tasks.

a 3. Required Skills:
(a) Equilment operators must know the system's general

electronic, electrical, and mechanical characteristics

only in sufficient detail to enable them to disconnect
and reconnect cables and perform other tear-down and
set-up tasks during moms.

(b) They must know how to use features of system terminals
related to logon/loqoff, initialization, coordination

%•. of workstations, Dand monitoring activities.
* (c) In connection with (b) above, they must know the sys-

tam's software capabilities related to these activities
(e.g., commands, menus, and/or on--line forms to be
filled in connection with the initialization procedure).

(d) They need not know functional capabilities required to
enter, correct, modify, or manipulate data; or to gen-
orate system products.

•!iI 8.-I-
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(e) They need not know the structures o': contents of data
bases, or of individual data records.

(f) They need not know the relationships among data records,
or among data bases.

b. Data Entry Operator.

1. Relevant Characteristics: Data entry operators generally will
be lower-ranking enlisted perscnnel. Normally, they will have
been trained in the functional. area (e.g., artillery, armor,
personnel, supply) supported by the system, at least to the
level of apprentices or cleyks. Indeed, in many systems they

",P will work part-time as operators and part-time as apprentices

or clerks.

2. System-Related Duties: Data entry operators transcribe data
into the system, either directly (i.e., on-line) or onto mag-
netic media which are read into the system subsequently. Data
are provided to the operator on hard-copy forms, or less fre-

. quently by voice via radio, telephone, or a speaker near the
data entry station. Data entry operators frequently will
generate routine, standardized outputs (e.g., periodic hard-
copy reports with, invariant formats).

3. Required Skillst

"V.. (a) Data entry operators must know how to operate relevant

features of terminals used for data entry (e.g., alpha-
numeric keyboard, numeric keypad, function keys related
to data entry).

(b) Thay must know functional capabilities required to log
on and off, to identify types of data to be entered
(e.g., personnel promotion/reclassification, target
identification, spare parts requisition, weapon system
status), to enter data and correct entry errors, and
to generate standardized reports.

(c) They need to know the structures of individual data
records, but not the structures or contents of data

(d) They need to know little or nothing about the elec-
tronic. electrical, or mechanical characteristics of
the system.

(e) They do not need to know software capabilities required
to modify or manipulate stored datc, or to generate
non-standard system products.

(f) They do not need t(c know the relationships among
data records, or anong data bases.

8.4-2
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c. Data Base Operator.

1. Relevant Characteristicss Data base operators normally will
be middle-ranking enlisted personnel. In addition to advanced
training in the functional area (e.g., artillery, armor, per-
sonntJ, supply) supported by the system, they also will have
accumulated considerable experience. They may also have con-
siderable experience with the new system's predecessor, if
any. Often, they will divide their time between system opera-
tions and other duties in the functional area.

2. System-Related Duties- Data base operators basically perform
operations of the system's data bases under supervision. They
generally maintain the accuracy of data bases, correcting
errors that were not detected during data entry, and updating
data stores as necessary. They also manipulate stored data and
generate non-standardized (i.e., customized) reports in

%4 accordance with instructions from supervisory personnel.

3. Required Skills;

(a) Data base operators must be familiar with all operational
features of the terminal used for data base operations
(e.g., alphanumeric keyboard, numeric keyboard, all func-
tion keys, graphic controls).

(b) They must be familiar with functional capabilities re-
quired to modify and manipulate stored data and to
generate output reports.

(c) They must be familiar with software capabilities re-
quired to log on and off, and to enter and correct data.

(d) They must be familiar with the structures of individual
data records, and the structures and contents of data
bases.

(e) They need know little or nothing about the electronic,
electrical, or mechanical characteristics of the nysteim. >

(f) They need not know the relationships among individual
data records, or among data bases.

d. Data Base User.

1. Relevant Characteristics: Data base users might be thought
0of as "upgraded" data bane operators. Generally, they will
be middle-level enlisted personnel. They will have received
advanced training in the functional area (e.g., artillery.
armor, pmrsonnel, supply), anr will have accumulated sub-
stantial experience in the functional area. They will also
have had substantial experience with any predece.sors of the
new system. They normally will have considerable functional
duties outside the system, and will use the system as one of
their tools in functional performance.

m•.'
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2. System-Related Duties; Data base users exercise independent
judgment in translating system output requirements into system
processing tasks. They perform these tasks, and generate non-
standardized (i.e., customized) reports to satisfy system
output requirements without supervision. Under supervision,
they may also perform decision-related functions normally per-
formed by "System Users" (described below).

3. Required Skills:

(a) Data base users must know all relevant features of the
system's terminals.

(b) They must be familiar with all system capabilities,
except those required for routine operations (e.g.,

9. initialization).

(c) They must know thoroughly the structures of individual
data records, and the structures and contents of data
bases.

(d) They must be familiar with the relationships among

data records and among data bases.

c. System User.

1. Pies-ant Characteristics: System users are senior NCOs or
offxers. They have received most or all formal training
a.-'.KllAe in the functional area (e.g., artillery, armor,
persomnel, suppiy): and w!i. have acrumulated extensive

'4. experience in tho funct&onal -_eýe. if the nrw system has
a predecessor system, they will have oeee. amcnq its mo--t
skilled users/operators. The system will bý but ori' of thu
tools they use in performing their functional duties.

04
2. System-Mlated Duties: Given an "end user" requiremeat

(e.g., a demand from the commander for informatio4n about
current enemy intentions), the system user will formulate
qystem output requirements that will satisfy the end user
vequirement. The system user may then hand off the job

4.1 to a data base operator, or go aead to translate system
output requirements inno 4pecific data processing tasks. 4
' ilch may or may not be performed personally. The sy.em_

%".' urtir will then evaluate the results for conformance with
the end uger requirement. If necessary, other data pro-

ceusing strategies Tay be chosen, and additional system
parametors may be defined. Then, processing is performed
aqain to generate more useful results.

3. Required Skillst The system user combines all of the
skills of other u:erb/operators, particularly those of data
base operator and data basw user, though at a level of
greater expertise.

8.4-4
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8.5 RECOMMENDATIONS FOR USER/OPERATOR CONFIGURATIONS

a. In deciding whether to automate a given system function or to
assign it to a human being, consider the training and skillsof the personnel who will be available to staff the system.
Table 8.5-1 lists applications (system functions) and user/
operator types, and provides recommendations regarding assign-
ment of functions to users/operators.

A b. Do NOT assume that system functional capabilities can be designed
without regard to user/operator types. Find out what kinds of
personnel will be available to staff the system before designing
the system. That is, before designing an artillery support sys-
tem, check with the Artillery School and other subject matter
experts about personnel availability in the out years (instead
of assuming, for example, ample availability of experienced
senior NCOs).

c. If a function would force a lower-level user/operator (e.g.,
a data base operator) to perform above normal capabilities
occasionally, but would force the next higher-level user/
operator (e.g., a data base user) to perform below normal
capabilities occasionally, assign the function to the higher-
level user/operator.

d. If a function would force a lower-lavel user/operator (e.g.,
a data base ope,'ator) to perform above normal capabilities
consistently, but would force the next higher-level user/
operator (e.g., a data base user) to perform below normal
capabilities consistently, redesign the function for com-
patibility with one type of user/operator.

e. Do NOrT assume that additional training will overcome defi-
ciencies in performance caused by inappropriate assignment
of system functioms to user/operator types. Training might
overcom such deficiencies, but it probably won't. The only

certainty in regard to this issue is that adding training

will increase the burden on the schools and the using unit2,
and add to the cost of the system over its life.

f. When mare than coe us-er/operator is log-led onto the system,

make sure that &n.put! by o"'e individual do not interfero with

any other individual'•s ':. EPTX$OV A higher-levol or

sup ervisory •ser may need to transmit a priority mssage for
iww~diatc executivi by alo r-ve or subordinate user./

* oporator. In this event, sa%e the entir* task on which the

. latter individual is working at the time of interruption, so

that complete recovery can be made later. (See Section 3.3 m
InterrUptz and Work Rcovery.)

g. Wheon users/operators communicate with each other via on-line
messages, always identify the sender of a message.

4.S-
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8.5 •

S~h. If a display screen will be used by more than one user/!.•
*4

operator, provide a cuirsor for each individual. •

i. Provide storage for separate personal files for each user/m

operator of the system. ,

" ~j. Maintain a permanent record of all messages sent from any
I ~ user/operator to any other. .

•.4.
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INDEX

Abbreviations: (see also codes) Advisory comments, cont'd:
6.3-1 - 6.3-15 legal entries, 3.1-15

applications, 6.3-4 query methods, 5.1-13 - 5.1-18
benefits, 6.3-5 query structure, 5.2-11 - 5.2-12
consistency, 6.3-7, 6.3-9 variable alphdnumeric displays,
construction rules, 6.3-8, 6.3-9 2.1-15
definition, 6.3-1 work recovery, 3.3-10 - 3.3-11
examples, 6.3-2, 6.3-10, 6.3-11
glossary of, 6.5-5 Alarms, highlighting, 2.3-2

learnability, 6.3-9, 6.3-11 Alphabetic symbols:
length, 6.3-9 applications, b.1-2
methods, 6.3-6 definition, 6.1-1
output, 6.3-11

Spreferences, 6.3-8 Alphanumeric control metnods: 1.1-1 -
punctuation, 6.3-11 1.1-5

5u2-11n 5.2-12 advisory comments, 1.1-11 - 1.1-15
query structure, 5.2-11, 5.2-12
recommendations, 6.3-7 - 6.3-11 it ns, 1.1-2

reports, 6.3-11 benefits, 1.1-3

rules, 6.3-7 - 6.3-8, 6.3-10 definition, 1.1-1
standard, 6.3-11 error rates, 1.1-3

upper case letters, 6.3-11 methods for using, 1.1-4 - 1.1-8
versus full words, 6.3-7, 6.3-11 number of commands, 1.1-9veu frecommendations, 1.1-9 - 1.1-10

Abortsi interrupts and work recovery, throughput rate, 1.1-3
3.3-9 transmission rate, 1.1-10

,'. usage rate, 1. 1-9
Acknowledge, error correction, 7.2-8

use, 1-1
Acronyms, definition, 6.3-1 user/operator characteristics,

Advisory comments: 1.1-9 - 1.1-10
11vo1onsuser/operator experience, 1.1-9alphanumori-. controls, 1.1-11 -

".i cotrls user/operator frustration, 1.1-3:., ".1-15
S.... alphnuieriý: displays, 2.1-12 - Alphanumeric dialog, graphics control

2.1-15 method, 1,2-9
'lphanumeric rssage composition,
4.1-9 - 4.1-11 Alphan rc displayst 2.1-1 - 2.1-15advso, commnts 2--1 -4..1-1

error correctimi and recovery, Applications, 2.1-2
-- ';.•benefits, 2.1-3

•.•. , ixed a114%avumevric display-s,

2.1-12 - 2.1-14 data entiy, 2.1-2
graphic- Jisplays, 2.2-11 - 2.2-14 dat niD,, 2.1-1
rphicss diplay composition,2.1-
4.- - 4.2-1haling, 2.1-2

HiLPs, 1.3-12 - 1.3-13 )rror rates, 2.1-3

highlighting, 2.3-14 - 2.3-18 HiELPS, 2.1-2

input wnburdaning, 3.2-20- 3.2-27 m1nus, 2..-0
Iethoc-, 2.1-4 - 2.1-L0
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Alphanumeric displays, cont'd: Automatic storage, interrupts and
throughput rate, 2.1-3 work recovery, 3.3-7, 3.3-10 - 3.3-11
use, 2-1 Bar chart:

Alphanumeric messages: 4.1-1 - advisory comments, 2.2-11
4.1-11 creation, 4.2-4
advisory comments, 4.1-9 - 4.1-11 graphics display, 2.2-5
applications, 4.1-2 Benefits of:

S~bene fits, 4.1-3definition, 4.1-3 abbreviations and codes, 6.3-5
methods for composition, 4.1-4 alphanumeric control methods, 1.1-3
mtosf4.1-7 alphanumeric displays, 2.1-3

7recommendations 4.1-8 alphanumeric message composition,
reoedios 4.4.1-3
use, 4-1

error correction and recovery,
Applications for: 7.2-3

abbreviations and codes, 6.3-4 error feedback, 7.1-5
alphanumeric control methods, full language, 6.4-3
1.1-2 glossaries, 6.5-3

alphanumeric displays, 2.1-2 - graphics control methods, 1.2-8
2.1-3 graphics displays, 2.2-4

alphanumeric messages, 4.1-2 graphics display composition, 4.2-6
error correction and recovery, HELPs, 1.3-4

7.2-2 highlighting, 2.3-4
error feedback, 7.1-2 - 7.1-4 input unburdening, 3.2-4
full language, 6.4-2 interrupts and work recovery,
glossaries, 6.5-2 3.3-4 - 3.3-5
graphics control methods, 1.2-2 - legal entries, 3.1-4
1.2-7 query methods, 5.1-3

graphics displays, 2.2-2 - 2.2-3, query structure, 5.2-4
4.2-2 - 4.2-5 standard terms, 6.2-3

'A HELPs, 1.3-2 - 1.3.3 symbols, 6.1-3
"highlighting, 2.3-2 - 2.3-4 user/operator configuration, 8.3-1
input unburdening, 3.2-2 - 3.2-3 work recovery, 3.3-4 - 3.3-5
interrupts and work recoverv;, Blinking, highlighting, 2.3-8, 2.3-16
3.3-2 - 3.3.3

legal entries, 3.1-2 - 3.1-3 Boxing, highlighting, 2.3-9, 2.3-17
query methods, 5.1-2
query structure, 5.2-2 Brightness control, highlighting,

selective highlighting, 2.3-2 - 2.3-5, 2.3-14

2.3-3 Changed information, highligting of,
standard terms, 6.2-2 2.3-2
symbols, 6.1-2• Character font, highlighting, 2.3-7,
user/operator configuration,
8.2-1 - 8.2-4

work recovery, 3.3-2- 3.3.3 Character size, highlighting, 2.3-5,
2.3-14Arabic symbols:

applications, 6.1-2 Charts:
definition, 6.1-1 advisory comments, 2.2-11 - 2.2-13

SArrows, highlighting, 2.3-9, 2.3-17 creation, 4.2-2graphics display, 2.2-7 - 2.2-9
Automatic operation, versus manual, symbolic codes, 6.3-3
8.5-1
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Code book, legal entries, 3.1-10 Command stack:
CO&e design: data transmission rate, 1.1-13

Code dsign:error correction, 7.2-7
considerations in, 6.3-12 - 6.3-13 enu size, 7.2-7
control, 6.3-12 menu size, 1.1-13 5
human considerations, 6.3-12 query methods, 5.1-15 3
legal entries, 3.1-2 - 3.1-3, unburdening of input, 3.2-21

3.1-13 Command string, unburdening of input,
machine considerationb, 6.3-12 3.2-14preferences, 6.3-13•
recommendations, 6.3-12 - 6.3-15 Commands: (for individual commands,
rueommendations, 6.3-12 -6see recommended commands versus
rules, 6.3-13 - 6.3-15 operation versus potential commands,

Code length: 6.5-6 - 6.5-69)
chunking, 6.3-13 alphanumeric control methods,
discriminability, 6.3-14 1.1-9 - 1.1-15
user/operator error, 6.3-15 complexity of, 1.2-24

Codes: (see also abbreviations) glossary compilation, 6.5-56

6.3-1 - 6.3-15 glossaries of, 6.5-6 - 6.5-69
applications, 6.3-4 multiple screen displays, 1.2-24
aplicatins, 6.3-4 number of, 1.1-9, 1.2-24, 1.3-9-
benefits, 6.3-5
consistency, 6. 3-14 131

potential commands, by operation,
d texamples, 6.3-2 by recommended command, 6.5-33 -

exampes, .3-26.5-69glossary, 6.5-5 656
lossalenri, 3.5-5operation, by potential commands,
legal entries, 3.1-15, 3.1-16 by recommended command, 6.5-19 -

methods, 6.3-6 6.5-32
query structure, 5.2-12 recommended, by operation, by poten-
recommendations, 6.3-12 - 6.3-15
unburdening of input, 3.2-10, selecondo, 1.2-2

selection of, 1.2-2
3.2-25 standard terms, 6.2-2

versus full language, 6.3-3, 6.4-5,6.3-13 "transmission rate, 1.1-10
usage rate, 1.1-9, 1.2-24

Color: Zomments (see advisory comments)
codes, 6.3-3, 6.3-15 C

discriminatbility, 6.3-15 Communication receipt, interrupts
highlighting, 2.3-8, 2.3-16 and work recovery, 3.3-2

Columnar data, alphanumeric displays, Computer-generated data:
2.1-13 data entry, 3.2-20

Command entry, input unburdening, input unburdening, 3.2-5, 3.2-20

3.2-2 query methods, 5.1-11
Computer jargoiý., error feedback,

Commanad file:
query methods, 5.1-8, 5.1-17
query structure, 5.2-9 Computer-propagated dataP

*1 Command language dialog: dat u entry, 3.2-20

advisory comments, 1.1-14 input unburdening, 3.2-5, 3.2-20
alphanumeric control method, 1.1-?1 Concurrent tasks, interrupts and work

Commnd mcro:recovery, 3.3-3

input unburdening, 3.2-12, 3.2-27 cowsistency, terminology, 6.4-5
query methods, 5.1-8, 5.1-17 - Contractions, full

5.1-18 language, 6.4-5
query structure, 5.2-9

B-3

W,,



Control keys, graphics control Data deletion:
method, 1.2-17 - 1.2-18 input unburdening, 3.2-17

Control methods: 1-1 - 1.3-13 query methods, 5.1-11
alphanumeric, 1.1-1 - 1.1-16 Data display:
graphics, 1.2-1 - 1.2-29 alphanumeric displays, 2.1-2
HELPs, 1.3-1 - 1.3-13 error correction, 7.2-8
scope, 1-1 Data entry:

Cursor: alphanumeric displays, 2.1-2
control keys, 1.2-18 alphanumeric message composition,cross-hair digitizing, 1.2-17 4.1-6, 4.1-9 - 4.1-10

Cursor control: delimiters, 3.2-18
alphanumeric message composition, graphics displays, 4.2-7, 4.2-11

4.1-7 HELPs, i 2. 3-2
graphics displays, 4.2-9 highlighting, 2.3-3
input unburdening, 3.2-9, 3.2-24 - input unburdening, 3.2-2, 3.2-3,

3.2-25 3,2-13 - 3.2-19

query methods, 5.1-7, 5.1-16 - interrupts and work recovery, 3.3-9
5.1-17 system entry, 4.1-6, 4.1-9 - 4.1-10,

query structure, 5.2-8 4.2-7, 4.2-11
user/operator configuration, 8.5-3 user/operator, 4.1-6, 4.1-10, 4.2-7,

4.2-11
Cursor control dialog:adviory coments 1.-14Data entry and handling, 3-1 - 3.3-11advisory comments, 1. 1-14

alphanumeric control method, 1.1-7 Data entry codes, legal entries,

Cursor control keys, graphics 3.1-8
control method, 1.2-17 - 1.2-18 Data entry confirmation, input unbur-

Cursor HOME position, input unbur- dening, 3.2-17

dening, 3.2-19 Data entry error, highlighting of,

Data association, error feedback, 2.3.3
7.1-3 - 7.1-4 Data entry operator:

SData base operator: characteristics, 8.4-2

characteristics, 8.4-3 description, 8.4-2
description, 8.4-3 skills, 8.4-2

duties, 8.4-3
skills, 8.4-3 Data entry option, input unburdening,

Data base query, HELPs, 1.3-2 - 1.3.3 3.2-18

SData entry repetition, error correc-

characteristics, 8.4-3 tion, 7.2-7

duties, 8.4-4 Data entry sequence:
description, 8.4-3 - 8.4-4 error feedback, 7.1-3, 7.1-10-
skills, 8.4-4 7.1-11

input unburdening, 3.2-7, 3.2-14,
Data change:3.-2-.-3

input unburdening, 3.2-17 3.2-22 - 3.2-23
interrupts and work recovery, Data formats:

3.3-9 alphanumeric messages, 4.1-1 -
query methods, 5.1-11 4.1-11

Data contingency violation, error graphics displays, 4.2-1 - 1.2-13

feedback, 7.1-3, 7.1-11- 7.1-12 input unburdening, 3.2-15
legal entries, 3.1-12
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Data handling (see data entry and Definition of:
data entry and handling) abbreviations and codes, 6.3-1 -

Data insertion, error feedback, 6.3-3
7.1-2, 7.1-8 - 7.1-9 alphanumeric control methods, 1.1-1alphanumeric displays, 2.1-1

Data modification, query methods, alphanumeric messages, 4.1-1
5.1-2 error correction and recovery, 7.2-1

error feedback, 7.1-1
Data omission, error feedback, full bag e, 6.1

7.1-2, 7.1-7 - 7.1-8 glossar e, 6.5-1
glossaries, 6.5-1

Data processing: graphics control methods, 1.2-1
functions, 8.5-2 graphics disrlays, 2,2-1, 4.2-1
methods, 8.4-1 - 8.4-4 HELPs, 1.3-1
user/operator type, 8.5-2 highlighting, 2.3-1

Data reentry, error correction, input unburdening, 3.2-1

7.2--4 - 7.2-5, 7.2-9 interrupts and work recovery, 3.3-1
legal entries, 3.1-1

Data retrieval: 5-1 - 5.2-12 operator, 8.1-1
query methods, 5.1-1 - 5.1-18 query methods, 5.1-1
scope, 5-1 query structure, 5.2-1

Data storage, interrupts and work selective highlighting, 2.3-1
recovery, 3.3-6 - 3.3-7, 3.3-10 standard terms, 6.2-1symbols, 6.1-1

Data transcription, input unburden- user, 8.1-1
ing, 3.2-2 user/operator configuration, 8.1-1

Data transmission rate: Dialog:
alphanumeric control methods, alphanumeric, 1.2-9
1.1-10 cursor control, 1.1-7, 1.1-14,

command stack, 1.1-13 1.2-18
HELPs, 1.3-9 - 1.3-11 light pen, 1.1-6, 1.1-12,
input unburdening, 3.2-17 1.1-14, 1.2-10
legal entries, 3.1-12 menu, 1.1-12,
menu size, 1.1-13 natural language, 1.1-8, 1.1-15,
query methods, 5.1-10, 5.1-11, 5.1-4, 5.1-12, 5.2-5
"5.1-14 question and answer, 1.1-4

Data validation: trackball, 1.2-11
input unburdening, 3.2-17 user-initiated, 1.1-7, 1.1-14,input lega urenring, 3.2-17 5.1-4, 5.1-13, 5.2-5
legal entries, 3.1-13 voice input, 1.1-15

Data verification:
input unburdening, 3,2-14 Differentiation, highlighting, 2.3-3

interrupts and work recovery, Digitization:
3.3-9 graphics displays, 4.2-9, 4.2-12

query methods, 5.1-2 methods, 1.2-17, 1.2-21, 1.2-26

Decision-related functions, user/ Discriminability, color, 6.3-15
operator type, 8.5-2 Display accuracy:

Default values: graphics cuntrol methods, 1.2-25,
error feedback, 7.1-14 1.2-27
glossaries, 6.5-4 symbol orientation, 1.2-29

!X" input unburdening, 3.2-17
legal entries, 3.1-13 Display linkages:

query methods, 5.1-11 data entries, 3.1-15

query structure, 5.2-11 legal entries, 3.1-9

Display parameters, selection of,
1.2-6, 1.2-28• B-5
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Display techniques: 2-1 - 2.3-18 Error reduction:
alphanumeric, 2.1-1 - 2.1-15 (see alphanumeric control methods, 1.1-3
alphanumeric displays) alphanumeric displays, 2.1-3

applications, 2-1 alphanumeric message composition,
graphics, 2.2-1 - 2.2-14 (see 4.1-3
graphics displays) error correction and recovery, 7.2-3

highlighting, 2.3-1 - 2.3-18 (see feedback, 7.1-5
highlighting) glossaries, 6.5-3

scope, 2-1 graphics control methods, 1.2-8
sketching on, 1.2-3 graphics displays, 2.2-4, 4.2-6
touch sensitive, 1.2-19 HELPs, 1.3-4
tracing on, 1.2-4 highlighting, 2.3-4

Doctrine; input unburdening, 3.2-4

abbreviations and codes, 6.3-6 interrupts and work recovery, 3.3-4

standard terms, 6.2-5 query methods, 5.1-3
queiy structure, 5.2-4

Drawing: standard terms, 6.2-3
advisory comments, 2.2-14 symbols, 6.1-3
graphics display, 2.2-9 user/operator configuration, 8.3-1

Entry (see data entry and data entry Equipment operator;
and handling) characteristics, 8.4-1

Error correction: 7.2-1 - 7.2-5 description, 8.4-1 - 8.4-2
advisory comments, 7.2-6 - duties, 8.4-1

applications, 7.2-2 skills, 8.4-1 - 8.4-2

benefits, 7.2-3 Examples:
definition, 7.2-1 abbreviations, 6.3-2, 6.3-10, 6.3-11
methods, 7.2-4 - 7.2-6 codes, 6.3-2
recommendations, 7.2-7 - 7.2-8 commands, 6.5-1 - 6.5-59
use, 7.2-1 legal entries, 3.1-7

Error documentation, 7.1-14 Field length, violation, 7.1-2, 7.1-9 -I ' " 7.1i-10
Error feedback:7.1-1 - 7.1-14

} applications, 7.1-2 Fixed alphanumeric displays: 2.1-4 -

benefits, 7.1-5 2.1-15
definition, 7.1-1 advisory comments, 2.1-12 - 2.1-14
methods, 7.1-6 - 7.1-13 methods, 2.1-4- 2.1-10
presentation, 7.1-14 recommendations, 2.1-11
recommendations, 7.1-14 Fixed formats:
timing, 7.1-14 alphanumeric displays, 2.i-12,
use, 7.1-1 2,1-14

Error handling: 1.3-3, 7-1 - 7.2-9 alphanumeric messages, 4.1-2
Alphanumeric displays, 2.1-2 Fixed function keyst
HELPs, 1.3-3 advisory comments, 1.1-11
scope, 7 alphanumerc controls, 1.1-5

Error messages: cursor control, 1.2-18

Salphanumeric displays, 2.16-10 input unburdening, 3.2-7, 3.2-15,
content, 7.1-14 3.2-23 - 3.2-24
recommendations, 2.1-11 query methods, 5.1-11

Error recovery (see error correc- Flashing, highlighting, 2.3-8, 2.3-16
tion) 
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Flow chart: Function keys: (see also fixed func-
advisory comments, 2.2-12 - 2.2-13 tion keys and variable function keys)
graphics displays, 2.2-7 advisory comments, 1.1-11 - 1.1-12

alphanumeric control, 1.1-5
Format: overlays/underlays, 1.1-5, 1.1-12

input unburdening, 3.2-18 query structure, 5.2-11
legal entries, 3.1-2 Glossaries: 6.5-1 - 6.5-59
recognition, 3.2-11 applications, 6.5-2
scanning purposes, 2.1-13 benefits, 6.5-3

Form filling: definition, 6.5-1
advisory comments, 1.1-11 methods, 6.5-4
alphanumeric control methods, presentation, 6.5-1

1.1-4 operation, by potential command, by
alphanumeric messages, 4.1-4 - recommended command, 6.5-19 - 6.5-32
4.1-5, 4.1-9 potential command, by operation, by

HELPs, 4.1-5, 4.1-9 recommended command, 6.5-33 - 6.5-59
input unburdening, 3.2-11, 3.2-25 - recommended command, by operation, by
3.2-26 potential command, 6.5-6 - 6.5-18

legal entries, 4.1-4, 4.1-9 rules, 6.5-5
query methods, 5.1-5, 5.1-15 Grammatical symbols:
query structure, 5.2-6 applications, 6.1-2
standard terms, 6.2-2 definition, 6.1-1

Free form drawing: Graph, advisory comments, 2.2-11
creation, 4.2-5
graphics displays, 2.2-2 Graphics commands:

Free text- complexity, 1.2-24
multiple screen displays, 1.2-24

alphanumeric display, 2.1-10 number of, 1.2-24alphanumeric messages, 4.1-2seeioof1.-,124

recommendations, 2.1-11s usage rate, 1.2-24

variable alphanumeric display,
2.1-15 Graphics composition aids- 4.2-1 -

Frequency polygon: 4.2-13
use, 4.2-1

advisory comments, 2.2-11 - 2.2-12
graphics displays, 2.2-6 Graphics control method&: 1.2-1 -

Full language: 6.4-1 - 6.4-6 1.2-29

applications, 6.4-2 applications, 1.2-2 - 1.2-7

benefits, 6.4-3 benefits, 1.2-8

definition, 6.4-1 definition, 1.2-1
t 64digitization, 1.2-26

. methods, 6.4-4 display accuracy, 1.2-25, 1.2-26,
"recommendations, 6.4-5 - 6.4-6 1.2-27, 1.2-29
style, 6.4-5 display parameters, 1.2-6, 1.2-28
use, a.4-1 6.3-7 - 6.3-8, drawing on a display, 1.2-3
versus abbreviations, 6.3-7 - 6.3playerrors, 1.2-8
6.3-11 methods for using, 1.2-9 - 1.2-24

versus codes, 6.3-3, 6.3-13 multiple-screen displays, 1.2-28
v 6.a-i number of display parameters, 1.2-28
6.4-5 orienting symbols, 1.2-7, 1.2-29

Full text (see full languge}- recommendations, 1.2-23 - 1.2-29
Functional assignment: selecting commands, 1.2-2

usertpo~to caabiltie, 85-1 sketching, 1.2-25user/operator capabilities, 8.5-1 speed, 1.2-25, 1.2-27, 1.2-29
user/operator training, 8tracing, 1.2-4, 1.2-26

use, 1-1
user/operator fatigue, 1.2-8
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Graphics displays: (see also graphics HELPs, cont'd:
displays composition) 2.2-1 - 2.2-14 error handling, 1.3-3 - 1.3-4
advisory comments, 2.2-11 - 2.2-14 form filling, 4.1-5, 4.1-9
applications, 2.2-2 - 2.2-3 glossaries, 6.5-4
benefits, 2.2-4 information transfer, 1.3-8
definition, 2.2-1 input unburdening, 3.2-6, 3.2-21,
error reduction, 2.2-4 3.2-22
free form drawing, 2.2-2 message generation, 1.3-3
imagery, 2.2-3 methods for accessi~ig, 1.3-12
methods, 2.2-5 - 2.2-9 methods for implei.inting, 1.3-5 -
quantified data, 2.2-2 1.3-8
parameter selection 1.2-6 number of commands, 1.3-9, 1.3-11
rationale, 1.2-27 presentation, 1.3-6, 1.3-13
recommendations, 2.2-10 query methods, 5.1-11
relationships, 2.2-2 recommendations, 1.3-9 - 1.3-11,
sketching on, 1.2-3, 2.2-2 2.1-11
throughput rate, 2.2-4 specificity level, 1.3-7 - 1.3-8
topographic data. 2.2-2 standard terms, 6.5-4
tracing on, 1.2-4, 2.2-2 storage avaiAability, 1.3-10 -

use, 2-1, 2.2-1, 4.2-1 1.3-11
Graphics displays composition: (see structure, 1.3-6, 1.3-13also graphics displays) 4.2-1 - system complexity, 1.3-10 - 1.3-11
4.2-13 system control, 1.3-2

advisory comments, 4.2-11 - 4.2-13 system output, 1.3-2

applications, 4.2-2 - 4.2-5 throughput, 1.3-4

benefits, 4.2-6 types, 1.3-5 - 1.3-6

definition, 4.2-1 use, 1-1, 1.3-1, 1.3-12

methods, 4.2-7 - 4.2-9 user/operator experience, 1.3-9,

recommendations, 4.2-10 1.3-1

Graphics symbols: Hierarchical menus, legal entries,

% applications, 6.1-2 3.1-6

S', .codes, 6.3-3 Highlightin.i: 2.3-1 - 2.3-18

definition, 6.1-1 advisory comments, 2.3-14 - 2.3-18
generation of, 6.1-4 applications, 2.3-2 - 2.3-3
input unburdening, 3.2-9, 3.2-25 benefits, 2.3-4

SHardware form scan, input unburdening, definition, 2.3-1
Hard-ar form error reduction, 2.3-4

2methods, 2.3-5 - 2.3-11
HELPs: 1.3-1 - 1.3-13 recommendations, 2.3-12 - 2.3-13

access, 1.3-5 Ctroughput rate, 2.3-4
advisory comments, 1.3-12 - 1.3-13 use, 2.3-1
alphanumeric displays, 2,1-2, Histogram:
2.1-10, 2.1-12 ~vsr2.1-0, 21-12advisory comments, 2.2-.11

applications, 1. 3-2 - 1.3-3 ctation of , 4.2-4bu-nefits, 1.3-4 graphics displays, 2.2-5
data base query, 1.3-2 - 1.3-3
data tntry, 1.3-2 Hyphenation, 6.4-5
d 4dta transmission rate, 1.3-9- illegal entry, feedback, 7.1-2,

S~1.3-Il
1.3iin 7.1-6 7.1-7"-. definition, 1.3-1

effects, 1.3-5 - 1.3-6 Imagery, graphics displays, 2.2-3
-, error correction, 7.2-4 - 7.2-5, Information on, legal entry (see

7.2-7, 7.2-8, 7.2-9
' legal entres)
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Information transfer, HELPs, 1.3-8 Legal entries, cont'd:
Input: applications, 3.1-2 - 3.1-3

applications for unburdening, benefits, 3.1-4

3.2-2 - 3.2-3, 3.2-14 code design, 3.1-2 - 3.1-3
legal entry, 3.1-15 definition, 3.1-1user/operator type, 8.5-2 format, 3.1-2

form filling, 4.1-4

Input unburdening: (see also urbur- glossary, 6.5-2
dening of input) 3.2-1 - 3.2-27 methods, 3.1-5 - 3.1-10
advisory comments, 3.2-20 - 3.2-27 recommendations, 3.1-11
applications 3.2-2 - 3.2-3 standaid terminology, 3.1-3
benefits, 3,2-4 use, 3.1-1

.definition, 3.2-1 valid and incorrect, 3.1-2
methods, 3.2-5 - 3.2-12
recommendations, 3.2-13 - 3.2-19 Light gun (see light pen/light gun

and also light pen dialog)
Interrupts and work recovery: Light pen/light gun:

3.3-1 - 3.3-11 L4
advisory comments, 3.3-10 - 3.3-11 graphics control method, 1.2-10advisorycoents,- 3.3-1 .3-1 graphics displays, 4.2-9, 4.2-12

applications, 3,3-2 - 3.3-3 input uburdening, 3.2-20
benefits, 3.3-4 - 3.3-5
definition, 3.3-1 Light pen dialog:
methods, 3.3-6 - 3.3-7 advisory comments, 1.1-12, 1.1-14
recommendations, 3.3-8 - 3.3-9 alphanumeric control method, 1.1-6
use, 3.3-1 Line drawing:

Jargon, computer, 7.1-14 advisory comments, 2.2-14

Job satisfaction, user/operator graphics display, 2.2-9
configuration, 8.3-1 Lists:

SJoystick: alphanumeric displays, 2.1-4 - 2.1-5,

detent, 1.2-15 2.1-13
direct positioning, 1.2-12 recommendations, 2.1-11
graphics control method, 1.2-12 - Machine translation, input unburden-
1.2-16 ing, 3.2-11, 3.2-16, 3.2-26

graphics displays, 4.2-9, 4.2-12
piezoelectric, 1.2-16 Manual operation, versus automatic.,

relative positioning, 1.2-13 - 8.5-1

1.2-14 Manuals:
stepping, 1.2-15 data entry, 3.1-15
strain gauge, 1.2-16 glosFaries, 6.5-4

legal entries, 3.1-10Keyboards : L,[

abbreviations and codes, 6.3-6 Manual versus automatic operation,
full language, 6.4-4 user/operator experience, 8.5-1
"graphics control methods, 1.2-20 M o l.. • ~Map overlay:•.•
symbol selection, 6.1-4 a ot 2:.> ~advisory comnts, 2.2-3 !'i

"Keys, graphics control methods, creation of, 4.2-3
1.2-17 - 1.2-18 graphics displays, 2.2-8 - 2.2-9 . ..

Language structure: Maps :
hierarchical, 6.2-5 advisory comments, 2.2-13
standard terms, 6.2-5 creation of, 4.2-2

L l r11 1graphics displays, 2.2-8 - 2.2-9,.,Legal entries: 3.1-1 - 3.1-16

advisory coments, 3.1-15 Meaningfulness, full language, 6.4-5
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Measures, input unburdening, 3.2-18, Methods for, cont'd:
3.2-20 HELPs, 1.3-5 - 1.3-8

Menus: highlighting, 2.3-5 - 2.3-11

alphanumeric displays. 2.1-2, 2.1-13 input unburdening, 3.2-5 - 3.2-12

alphanumeric message composition, interrupts and work recovery, 3.3-6 -

4.1-6, 4.1-10 - 4.1-11 3.3-7

glossaries, 6.5-4 legal entries, 3.1-5 - 3.1-10

graphics displays, 4.2-8, 4.2-12 queries, 5.1-4 - 5.1-8
hierarchical structure, 5.1-14 query structure, 5.2-5 - 5.2-9
-tc 5.5.1-15 standard terms, 6.2-4

input unburdening, 3.2-5, 3.2-21 symbol selection, 6.1-4
legal entries, 3.1-5, 3.1-15 Mnemonics:
query methods, 5.1-5, 5.1-13 - definition, 6.3-1

5.1-15 examples, 6.3-2
query structure, 5.2-6
standard terms, 6.2-2 Mouse, graphics control method, 1.2-11

Menu selection: Multiple displays, interrupts and uork

advisory comments, 1.1-12 - 1.1-13 recovery, 3.3-6, 3.3-10

alphanumeric control method, 1.1-6 Multiple screen displays, scrolling,

Menu size, data transmission rate, 2.1-14

1.1-13 Multiple sensory channels, interrupts

Message composition aids: 4-1 - and work recovery, 3.3-6, 3.3-10
4.2-13 Natural languaget

Message content, feedback, 7.1-14 advisory comments, 1.1-15
Sefalphanumeric control method, 1.1-8

Message generation, HELPs, 1.3-3 query methods, 5.1-4, 5.1-13

Message integrity, graphics displays, query structure, 5.2-2

4.2-6 voice input, 5.1-6, 5.1-16, 5.2-7

SMessage receipt, interrupts and work Number of commands, alphanumeric con-
resae.re, ie p a w trol methods, 1.1-9L• recovery, 3.3-2

" Messgs Operation, automatic versus manual,•'.•:• ~Messages:8.-

full language, 6.4-2 8.5-1

record of, 8.5-3 Operational time, reduction of, 1.2-8

Methods for: Operator, (see also user/operator)
abbreviations and codes, 6.3-6 definition, 8.1-1
alphanumeric controls, 1.1-4 - 1.1-8 organization chart, graphics display,
alphanumeric displays, 2.1-4 - 2.2-7
2.1-10

alphanumeric message composition Output:
4.1-4 - 4.1-7, 4.1-8 abbreviations, 6.3-11

data processing, 8.4-1 - 8.4-4 full language, 6.4-3
error correction and recovery, functions and user/operator type,

7.2-4 - 7.2-6 8.5-2
error feedback, 7.1-6 - 7.1-14 overlays:

Sfull language, 6.4-4 function keys, 1.1-5, 1.1-12
glossaries, 6.5-4 maps 2.2-8 - 2.2-9. 2.2-13
graphics control, 1.2-9 - 1.2-22 ,

graphics displays, 2.2-5 - 2.2-9 Personal files:
graphics displays composition, alphanumeric displays, 2.1-10
4.2-7- 4.2-9, 4.2-10 recommendations, 2.1-11

user/operator, 8.5-3
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Personnel (see user/operator) Query structure: 5.2-1 - 5.2-12

Pictorial symbols: advisory comments, 5.2-11 - 5.2-12
applications, 6.1-2 applications, 5.2-2

definition, 6.1-1 benefits, 5.2-4
complexity, 5.2-2 - 5.2-3, 5.2-10

Pie charts: definition, 5.2-1
advisory comments, 2.2-12 methods, 5.2-5 - 5.2-9
graphics displays, 2.2-7 parameters, 5.2-11 - 5.2-12

Positioning, highlighting, 2.3-11, recommendations, 5.2-10
2.3-18 use, 5.2-1

Prestructured formats, alphanumeric Question and answer dialog:
displays, 2.t-5 - 2.1-9 advisory comments, 1.1-11

alphanumeric control method, 1.1-4

Priority information, highlighting, query methods, 5.1-7, 5.1-17
2.3-2 query structure, 5.2-8

A Priority messages/tasks, interrupts Recommendations for:
and work recovery, 3.3-2, 3.3-9 abbreviations and codes, 6.3-7 -

SPrompts: 6.3-15error correction, 7.2-7 alphanumeric controls, 1.1-9 - 1.1-10
error feedback. 7.1-6 alphanumeric displays, 2.1-11
errosrifeedb . 7.1-6 alphanumeric message composition,
glossaries, 6.5-44.1-8
input unburdening, 3.2-11, 3.2-15, 4.1-8

3.2-18, 3.2-27 codes, 6.3-12 - 6.3-15
data retrieval, 5.1-11 - 5.1-12,* query methods, 5.1-4, 5.1-11 5.2-10 - 5.2-12:: query structure, 5.2-5qr t t , 2error correction and recovery, 7.2-7 -

Protected areas, input unburdening, 7.2-8
3.2-19 error feedback - 7.1-14

full language, 6.4-5 - 6.4-6
Pulsating, highlighting, 2.3-8(L'• glossaries, 6.5-5

- Punctuation, abbreviations, 6.3-11 graphics controls, 1.2-23 - 1.2-29
• graphics displays, 2.2-10

Quantitative data, graphics displays,
S2.2-2, 4.2-4 graphics displays composition, 4.2-10
"• HELPs, 1.3-9 - 1.3-11
Queries: highlighting, 2.3-12 - 2.3-13

data base, 1.3-2 - 1.3-3 input unburdening, 3.2-13 - 3.2-19
full language, 6.4-2 interrupts and work recovery,
number of, 5.1-10 3.3-8 - 3.3-9

Query language: legal entries, 3.1-11
Sadvisory comments, 5.1-13 query methods, 5.1-9 - 5.1-12

adviorycoments 5.-13query structure, 5.2-10
voice input, 5.1-6, 5.1-15, 5.2-7 s truct ureh l tn2.12
user-initiated, 5.1-4, 5.1-13, 5.2-5 2.3-1!• ' 2.3-13

Query methods: 5.1-1 - 5.1-18 standard terms, 6.2-5 - 6.2-7
advisory comments, 5.1-13 - 5.1-18 symbols, 6.1-5 - 6.1-10
applications, 5.1-2 user/operator configuration, 8.5-1 -
benefits, 5.1-3 8.5-3S'•" definition, 5.1I-1" dit"5-Relationship display, graphics dis-
methods for implementing, 5.1-4 -• .-. plays, 2.2-2
5.1-9

recommendations, 5.1-9- 5.1-12 Reports, abbreviations in, 6.3-11
Suse, 5.1-1

use, .1-1Reverse display, highlighting, 2.3-6,
¶1 2.3-15
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Scanner/digitizer, graphics control Symbol sets (see symbols)
method, 1.2-21

Screen area, highlighting, 2.3-3 Symbols: 6.1-1 - 6.1-10
abbreviations and codes, 6.3-1

Screen size, style considerations, alphabetic, 6.1-1, 6.1-2
6.4-6 applications, 6.1-2

Scrolling, multiple screen displays, arabic, 6.1-1, 6.1-2

2.1-14 benefits, 6.1-3
classes, 6.1-1

Security: codes, 6.3-3, 6.3-13
interrupts and work recovery, 3.3-9 confusions, 6.1-8, 6.1-9
query methods, 5.1-3 definition, 6.1-1

Selective highlighting (see high- definitions for, 6.1-6
discriminability, 6.1-8 - 6.1-9

lighting) glossary, 6.5-5

shape, codes, 6.3-3 grammatical, 6.1-1, 6.1-2
he box files: graphic, 6.1-1, 6.1-2,

Shoe doy 2.1-10 graphics display, 1.2-5, 6.3-3
alphanumeric displays, 2.1-10 input unburdening, 3.2-15, 3.2-17,
recommendations, 2.1-11 3.2-18

Simultaneous tasks, interrupts and legal entries, 3.1-13, 3.1-14
work recovery, 3.3-3 legibility, 6.1-8 - 6.1-10
Sketching, graphics display, 2.2-2 methods, 6.1-4

orientation, 1.2-7, 1.2-27, 1.2-29
Speed, graphics control methods, pictorial, 6.1-1, 6.1-2
1.2-25, 1.2-27 query structure, 5.2-10, 5.2-11

recommendations, 6.1-5 - 6.1-7
Special features, highlighting, selection of, 6.1-7 - 6.1-8
"2.3-2 special, 6.1-1, 6.1-2

Software: specification rate, 1.2-29
abbreviations and codes, 6.3-6 standard usage, 6.1-7
full language, 6.4-4 use, 6-1

•V symbol selection 6.1-4 Surrounding, highlighting, 2.3-9,

Standard terms: 6.2-1 - 6.2-7 2.3-17
abbreviations, 6.3-7 - 6.3-8 Syntax, glossaries, 6.5-2, 6.5-5

benefits, 6.2-3 System applications, user/operator

definition, 6.2-1 characteristics, 8.5-2
glossary, 6.5-2, 6.5-5

glosary,6.52, 65-5System complexity, HEIPs, 1.3-10 -
legal ei•tries, 3.1-3, 3.1-14 1.3-11
methods, 6.2-4
recommendations, 6.2-5 - 6.2-7 System configuration/reconfiguration,
use, 6.2-1 interrupts and work recovery, 3.3-2

"Storage: System failure, interrupts and work
HELPs, 1.3-10 - 1.3-11 recovery, 3.3-2
input unburdening, 3.2-19 System function, user/operator type,

full language, 6.4-5 System initialization/startup, inter-
screen size, 6.4-6
se s , 4rupts and work recovery 3.3-2, 3.3-9

Symbology and terminology, 6-1 -
6.5-70
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System operation: Throughput rate, cont'd:
automatic versus manual, 8.5-1 interrupts and work recovery, 3.3-4
user/operator characteristics, legal entries, 3.1-4
8.4-1 - 8.4-4 query methods, 5.1-3

user/operator type, 8.5-2 query structure, 5.2-4
standard terms, 6.2-3

System search, error correction, symbols, 6.1.3
7.2-5 - 7.2-6, 7.2-9 symbols, 6.1.-3

user/operator configuration, 8.3-1

System startup, interrupts and work
recovery, 3.3-7, 3.3-11 eo re n,.error correction, 7.2-8

System throughput rate (see through- error feedback. 7.1-14
put rate) Topographic data, graphics displays,

System user: 2,2-2
characteristics, 8.4-4charaeristics, 8.4-4 Touch sensitive surface:
duties, 8.4-4 graphics control method, 1.2-19,

1.2-22
skills, 8.4-41.2

graphics displays, 4.2-9, 4.2-13
Tagging, highlighting, 2.3-10, 2.3-17 Touch screen, input unburdening,

Target identification, highlighting, 3.2-9, 3.2-25
2.3-3 Trackball:

Tasks, concurrent, 3.3-3 graphics control method, 1.2-11

Terminology (see terms) graphics displays, 4.2-9, 4.2-12

Transmission rate, commands, 1.1-10Terms :
consistency, 6.2-5, 6.2-6. 6.2-7 Trend analysis:
definition, 6.2-7 advisory comments, 2.2-11 - 2.2-12
difficulty, 6.2-5 graphics display, 2.2-6
flexibility, 6.2-7
Sformat, 6.2-6 Type font, characteristics, 6.1-9 -

-!.,;6.1-10
length, 6.2-5, 6.3-9
numbers of, 6.2-6 Unburdening of input: (see also input
selection of, 6.2-5 unburdening) 3.2-1 - 3.2-27
usage, 6.2-6 - 6.2-7 advisory comments, 3.2-20 - 3.2-27

s language) applications, 3.2-2 - 3.2-3
Text (see lbenefits, 3.2-4

Throughput rate: definition, 3.2-1
abbreviations and codes, 6.3-5 methods, 3.2-5 - 3.2-12
alphanumeric control methods, 1.1-3 recommendations, 3.2-13 - 3.2-19
alphanunumeric displays, 2.1-3 use, 3.2-1
alphanumeric message composition, Underlays, function keys, 1.1-5, 1.1-12
4.1-3

error correction and rocovety, Underlining, highlighting, 2.3-7,
7.2-3 2.3-15

,',' error feedback. 7.1-5grossrfeda 7.1-S Unusual values, highlighting, 2.3-2
*. glossaries, 6.5-3

graphics control methods, 1.2-8 Upper case letters:
graphics displays, 2.2-4 abbreviations, 6.3-11
graphics displays composition, 4.2-6 highlighting, 2.3-6
" HELPs, 1.3-4 Usage frequency, query methods, 5.1-10,

highlighting, -. 3-4 5.1-11
input unburdening, 3.2-4
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Usage rate, graphics commands, 1.2-24 User/operator experience, cont'd:
User (see also user/operator), defi natural language, 1.1-15
nition, 8.1-1 query methods, 5.1-9, 5.1-11

o .query structure, 5.2-10, 5.2-11
Use sequence, legal entries, 3.1-12, terminology, 6.4-5

3.1-15 user/operator configuration, 8.3-1

User/operator characteristics::
alphanumeric control methods, User/operator frustration:
1.1-9 - 1.1-10 alphanumeric control methods, 1.1-3

data base operator, 8.4-3 alphanumeric message composition,
data base user, 8.4-3 4.1-3
data entry operator, 8.4-2 graphics control methods, 1.2-8
equipment operator, 8.4-1 interrupts and work recovery, 3.3-4 -

system user, 8.4-4 3.3-5

User/operator configuration: 8-1 - User/operator skills: (see also user/
8.5-3 operator experience)
applications, 8.2-1 - 8.2-4 data base operator, 8.4-3
benefits, 8.3-1 data base user, 8.4-4
categories, 8.4-1 - 8.4-4 data entry operator, 8.4-2
definition, .1-1 equipment operator, 8.4-1 - 8.4-2
recommendations, 8.5-1 - 8.5-3 system user, 8.4-4

iscope, 8-
so,-User/operator sophistication (see

User/operator description: user/operator experience)
.data base operator, 8.4-3 User/operator tasks: 8.2-1 - b.2-4
data base user, 8.4-3 - 8.4-4
data entry operator, 8.4-2 calculate, 8.2-2, 8.2-3
equipment operator, 8.4-1 - 8.4-2 data correction, 8.2-2
system user, 8.4-4 data entry, 4.2-11, 8.2-1 8.2-2

User/operator duties: data update, 8.2-2
data base operator, 8.4-3 data parameters, 8.2-4
data base user, 8.4-4 error correction, 7.2-5 - 7.2-8
data entry operator, 8.4-2 evaluate results, 8.2-3
equipment operator, 8.4-1 formulate processing steps, 8.2-3
system user, 8.4-4 formulate processing strategy, 8.2-3

User/operator error: generate reports, 8.2-4

abbreviations, 6.3-9 interaction, 8.5-1

code length., 6.3-15 log-on/log-off, 8.2-1
ode sength. 6.3-15 monitor operations, 8.2-1S~code sets, 6.3-15
interrupts and work recovery, 3.3-9 set up equipment 8.2-1

u asuperimpose data, 8.2-3
-i User/operator experience: system initialization, 8.2-1

alphanumeric control mrthods, 1.1-9 tabulate data, 8.2-2
automatic versus manual operations, translate, 8.2-3

8.5-1 workstation coordination, 8.2-1
S~code design, 6. 3-13"F-code detsig, .3-13 User/operator training:

code sets, 3.1-2
coc:and language, 1.1-14 error correction and recovery, 7.2-3

. error feedback, 7.1-5
error correction, 7.2-9
,1 - 3query methods, 5.1-3.: HELPs, 1.3-9 - 1.3-11

input unburdening, 3.2-14. 3.2-18 quLry •tructure, 5.24

legal entries, 3.1-12, 3.1-15 User/operator ty-!e, system function,
menu selection, 1.1-12 8.5-2
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Valid entries, 3.1-2

Variable alphanumeric displays:
advisory comments, 2.1-15
methods, 2.1-10
recommendations, 2.1-11

Variable format, alphanumeric mes-
sages, 4.1-2

Variable function keys:
advisory comments, 1.1-12

Salphanumeric control methods, 1.1-5
input unburdening, 3.2-8, 3.2-24

Vocabulary (see terms)
.•Z•'Voice input:

advisory comments, 1.1-15
alphanumeric control method, 1.1-8
natural language, 5.1-6, 5.1-16,
5.2-7

query language, 5.1-6, 5.1-15, 5.2-7
query methods, 5.1-6, 5.1-15 -

5.1-16
query structure, 5.2-7

Warning, highlighting, 2.3-3

Work interrupts (see interrupts and
work recovery

Work recovery (see interrupts and
work recovery)
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