Research Product 85-20 : @ 77
| HARDMAN

Comparability Analysis Methodology

o0 Guide
00
I~
© Volume II
o Problem Definition
$ Step 1 - Systems Analysis
o
L~ §
g .
HARDware vs. MANpower DTI C
':'__,_-‘ ELECTE Py
e JUL 24 1988 |
E April 1985 w
=) | D
US Army Soldier Support Center-
Research Institute National Capitol Region

85 7 24 084

------------------------
...........
LA A A RN DR RC IR N TV e -e .

.................



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

READ INSTRUCTIONS

T. REPORT NUMBER 2. GOVT ACCESSION NOJ| 3. RECIPIENT'S CA G NUMBER
Research Product 85-19 Thru 85-23 a

4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED

HARDMAN Comparability Analysis Methodology Guide

{5 Volumes) Final
6. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)
Thomas E. Mannle, Jr.
Robert V. Guptill MDA903-81-C-0561
Daniel T. Risser o
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM E EMENT, PROJECT TASK
AREA & WORK UNIT NUMBERS
Dynamics Research Corporation
60 Concord Street i
Wilmington, MA. 01887 2Q263731A793 s
11. CONTROLLING OFFICE NAME AND ADORESS 12. REPORT DATE c ;:;"
April 1985 s,

U.S. Army Research Institute
5001 Eisenhower Avenue

élgxandr;a, VA 22333 1077
. MONITORING AGENCY NAME & ADDRESS(i! different from Controlling Oflice) 18. SECURITY CLATT&QTWI@qu{‘ an ...... J—-

U.S. Army Soldier Support Center-National Capitoil Unclassififd"ﬁ ot “__g__

13. NUMBER OF PAGES

Region
ovall St 18s. DECL ASBIFICANTI bﬁ/’uamnoma
200 St reet DECL ASSI? OR7DOWRGNADH 4
Alexandria, VA 22332 Lo ]
16. DISTRIBUTION STATEMENT (of this Report) b AR B
£y e
Dirtriboiien/
4 S o od Cples
) ..‘vi.‘ “1"111-
7. DISTRIBUTION STATEMENT (of the sbstract entered in Bleck 20, if dilferent trom Report) Di:t Sy cial
)
ol |

'8: SUPPLEMENTARY NOTES 5 yolumes-Volume I1-Manager's Guide; Volume lI-Problem Defini-
tion, Step 1-Systems Analysis; Volume III-Requirements Analysis, Step 2-Manpower
Requirements Analysis, Step 3-Training Resource Requirements Analysis, Step &4-

Personnel Requirements Analysis; Volume IV-Interpretation and Evaluation, Step S

fis. XKEY WORDS (Continue on reverse side il recossery and identily by bleoch number)

Alternatives and Tradeoff Analysis. Mrupower Cost and Readiness Drivers
Comparative Analysis. Manpower Support Inputs

Functional Requirements ldentification Support System Standardization

Human Resources in LCSMM Task Description

Logistics Analysis Training Requirements Estimation
20. ABSTRACT (Centinue en reverse side I necessary and identity by blech number)
This~1is the firgx editi4n_of the Army¢HARDHAN Comparability Analysis Methodology
[Guide. The five volumes constitute a detailed specification of the methodology

as applied to major materiel systems. HARDMAN is a structured approach to the
determination of the Manpower, Personnel and Training (MPT) requirements of a
weapon system in the earliest phases of its development. The basic analytic
approach is comparability analysis, that is, the use of knowledge about similar
existing sysicms to project the MPT requirements of proposed (new) systems. The

.
.
.
v -
T
-,
N
.
Ag
.
-
» t.
o)
D

(At s st

Nl B

LA A AAS

NS

e

¢

4"

LN 8

. a).
» 80

DD ,’ 5%, 1473  eoimion or twov esis ossoLETE

[ ol g
.
RO PR S

'y
Y

SECU™ITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

l.-
........
....
RN

.........
.........

o0 oy e

......

5 .',‘.:_‘.._‘- S \. L *. -, \ 1.

S A -
--------- R . I I A D
. IACAT TR w8
-

«® . LY . T S o \ i) N
> al 1LAL‘:L.. atar (LLA.EA.{LAL(A_’.xE & ny;. A L', a -Lf._' L\ e, O e L x{'. ‘e



v = R - W W - - - >t &4 W w8 w Wl at W LS A IR BRI A B TTHUS 1wl Wl W el et

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

Block 20 - |

{Army HARDMAN Methodology Guide attempts to satisfy the requirements of the Army

by 1) providing details of analytic procedures to a level which permits analysts
to execute the HARDMAN Methodology in an actual operational environment, 2) pro-
viding a stand-alone guide with maximum flexibility to appeal to different types
of users, 3) incorporating field-tested procedures which have proven to reflect
actual MPT costs, 4) incorporating lessons learned with the Army data environ-
ment to reflect the real constraints in that area and 5) contributing to the
Logistics Support analysis performed in accordance with MIL-STD-1388-1A (Log-
istics Support Analysis Data Element Definitions). /. . , . -

v

— ”
l"‘ L

s

3

TP - e
pl »

P A

—rr e
. .

Unclassified
SECURITY CLASSIFICATION OF TiIS PAGE(When Dote Entered)

B S et - o s LS ot . S, * . L Q
A N N P TR TG P N




- LA N At PR S S B 2% 2 A B A Rl R L B R Sal 6 b s e it Wk Bl G 0 e I E 0 ML AN G B A DA B U ol B N e T

FOREWORD

This is the first edition of the Army
HARDMAN Comparability Analysis Methodology
Guide. It was compiled jointly under the
auspices of the Army Research Institute (ARI)
and the Soldier Support Center-National Capital
Region (SSC-NCR).

The five volumes constitute a detailed
specification of the HARIMAN Methodolog as
applied to major materiel systems. The Guide is
intended to provide the with a basis for
competitive ﬁARD{AN contf':?t’i.ng, conducting
"in-h>use'' Army HARIMAN applications, and
providing HARIMAN training for Army persomnel.
In the future, many of you may become involved
in the process and/or with the products of an
Army HARIMAN Analysis. These volumes have been
provided as an aid to your understanding of this
analytical tool.

It should be noted that the HARIMAN
procedures described herein are not expected to
remain forever unchanged. Rather, it is desired
that HARIMAN evolve over time to better meet the
Army's changing information needs on newly
emerging systems. You are invited to
participate in this evolutionary process by

roviding your comments on, and recommended
rovements to, the Methoéology. Such comments
concern the HARIMAN Guide or the
mmm%m‘i‘% should be mailed to: S

Commander
Soldier Support Center-National Capital

xﬁﬂm ATZI-NMS

200 Stovall St.
Alexandria, VA 22332-0400

Additional copies of the HARIMAN
Cooparability Analysis Methodology Guide will be
available through the Defense Technical
Information Center (DTIC) in the near future.
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To the Analyst

Volumes II through IV are intended to be used by
individual engineers and MPT analysts who have been
tasked vith conducting the HARDMAN analysis. These
volumes provide detailed descriptions of each HARDMAN
step, substep group, and substep. The analyst is
referred to the preface of Volume I for an overall
description of these volumes and a description of the
organizational format of each step.

" The analysis flow diagfams depict, at a high level, the

general flow of data and the interrelationship of the
individual HARDMAN substeps (see Volume I, Pigures
1.2-3 and 1.2-4). The descriptions of these substeps
provide the detailed procedures, algorithms, and rules
required to cc..luct the analysis as vell as examples of
products that represent the results of the analysis.

In essence, these flow diagrams and substep
descriptions provide the analyst vith guidance on how
to conduct the discrete methodology steps. Howvever,
the diagrams and descriptions do not capture much of
the dynamics of a study application.

Throughout the substep descriptions, the analyst is
directed to interface with other analysts and other
data. In most instances, these directions are not
intended to reflect formal, one-time meetings, where
the output of one substep is passed on as input to the
next. Instead, they reflect an ongoing give-and-take
betveen analysts.

In light of that, it cannot be overemphasized to the
individual analyst that the HARDMAN methodology is a
highly interactive process that is, by necessity,
conducted by a multi-disciplinary study team of
engineers and analysts. The magritude and complexity
of the factors that are necessary to capture the total
operational and maintenance requirements of a veapon
system are such that no one analyst or analysis manager
can be expected to have a total grasp of the whole.

Each analyst must contribute not just the formal output
of his or her discipline’'s analytical substeps but must
participate in partnership vith other analysts in

DR

A
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system definition. This is especially true in Step 1
(Systems Analysis), where the decisions about the
system's scope and its mission, functional, task, and
equipment requirements provide the basis upon which
much of the subsequent analysis is conducted.

Finally, the requirement for early identification and
collection of data must be stressed. Results obtained
from using the substep procedures described in this
handbook reflect the quality and completeness of the
data that are input. Every analyst must regard as
crucial the need to identify data at the earliest
possible time and to see to it that data requests are
pursued in a timely manner,.

Alternative or second-best data may have to be obtained
if it appears that initial data requests will not be
received in time. The analyst must continuously keep
the analysis manager informed of data col’ection
problems, as delays will have a negative apact on
study milestones. Accord’-gly, the analyst should give
special attention to the guidance presented in Appendix
A (Data Operations) of Volume V,




STEP 1
Systems Analysis

Overview The Systems Analysis step of the HARDMAN
methodology systematically examines
identified mission needs and evaluates
alternative design approaches to satisfying
those mission reeds. Mission needs establish
the requirement for a new or improved system
design.

First, the mission need is identified, and
the specific system functions required to
meet that need are determined. Next, the
analysis determines the system design that
will enable the functional requirements to be
met. System design includes not only
equipment configurations, but operational,
organizational, and support concepts as well,

In response to the system functional
requirements, at least three system
constructs will normally be identified.
These include the Predecessor System (the
system vhich is being replaced, if one
exists), the Baseline Comparison System
) (BCS), and the Proposed System (which may
[ include multiple alternatives). As
illustrated in Table 1-1, these three
constructs are distinguished by two
functional criteria: functional performance
‘. and performance standards.

Table 1-1. System Constructs vs. Functional Criteria

FUNCTIONAL CRITERIA

Does the System Does the System
Construct Perform Construct Meet All
All Nev System New System Perfor-
SYSTEM CONSTRUCTS Punctions? mance Standards?
Predecessor No No
BCS Yes No

Proposed ] Yes Yes
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Step 1/Overview

Because the Predecessor System meets neither
the system functional requirements nor
performance standards for the new system, it
is being replaced. The BCS is a notional
system configuration consisting of a
composite of existing fielded systems,
subsystems, and equipment. It is assembled
for purposes of comparison with Proposed
System designs.

BCS component selections are made in order to
satisfy all new system functional
requirements. However, the BCS may not
fulfill all new system performance standards.
Finally, by definition, the Proposed System
will satisfy all new system functional
requirements and performance standards.

Systems Analysis may be performed at
different phases of a system acquisition.
During later phases, the Proposed System

- design may be well defined. 1If performed
early in an acquisition at a time when
little, if any, new design information is
available, the Proposed System design is a
projection based on engineering judgment. In
this case, the analyst will use the BCS
design to project an evolutionary design
improvement, one that incorporates low-risk
technological advances.

The HARDMAN Systems Analysis step, like the
rest of the methodology, is necessarily
data-intersive., Data timeliness,
completeness, and accuracy are prime concerns
throughout Systems Analysis. Despite the
fact that Systems Analysis substeps can

tﬁ proceed independently in the early stages of
D a HARDMAN application, they become

- - increasingly interdependent (see Figure 1-1).
L",-.'

Y In most situations, delays in data collection
o actions pose the greatest risk to the smooth

progress of each analysis step and,

ultimately, to the entire analysis. Planning
and coordinating data collection is an
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Step 1/Overview

immediate concern of any HARDMAN analysis.
Specific data collection requirements are
discussed in each Systems Analysis substep.

Objectives The eight major objectives of the HARDMAN
System Analysis are: ’

@ To identify the mission needs which
require the development of the
new system

e To determine the major system func-
tions required to acconplish the
mission needs

@ To identify the system being re-
placed, if any

(Meeting the above objectives results in
establishment of the Predecessor System.)

e To identify the Proposed System, in-
cluding actual or projected new system
design concepts and equipment configura-
tions as well as potential alternative
designs which meet all new system ‘func-
tional requirements and performance

stendards

e @ To identify the Baseline Comparison

> System (BCS) for the purpose of compari-
3G son with the Proposed System; the BCS

Q. is a notional system configuration which
“ s is a composite of existing, fielded

o systems, subsystems, and equipment; it
P must perform all new system functions

o but may not meet new system performance
s standards

9 |
[ @ To identify the design d . fferences

- between the BCS and the Proposed System
(RS and to assess the impacts of the design
[ differences on BCS MPT-related parameters
L
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Step 1/0Overview

Interrelationships

@ To determine the reliability and maintain-
ability parameters for the Predecessor,
BCS, and Proposed Systems

@ To determine the generic operator and
maintainer tasks

Figure 1-2 presents an overview of the:
relationship between Systems Analysis and the
other HARDMAN steps. Data collection
requirements affect all HARDMAN steps but are
not shown in Figure 1-1. Collection of
program background information, including
mission and functional requirements
information, must be completed in order to
perform Substeps 1A (Mission Analysis) and 1B
(Functional Requirements Analysis).

Data collection begins for the remaining
HARDMAN steps once the Predecessor, BCS, and
Proposed System designs have been identified
in Substep 1C (Equipment Comparability
Analysis). To maximize efficiency and
consistency, data collection efforts for all
HARDMAN steps must be carefully coordinated.

As illustrated in Figure 1-2, the
comparability analysis performed in Step 1 is
essential for projecting Proposed System
manpowver and training requirements. As such,
design differences and their impacts are
input to Steps 2 (Manpower Requirements
Analysis) and 3 (Training Resource
Requirements Analysis), respectively.

Reliability and maintainability analysis
provides the basis for aggregating
maintenance workload requirements as a
preliminary step to computing manpower.
Generic task identification contributes to
manpowver and training resource requirements
analyses. Feedback to Systems Analysis
occurs during examination of alternative

system design within Step 6 (Tradeoff
Analysis).
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Step 1/Overview

Assumptions/
Constraints

The following assumptions and constraints
must be kept in mind when conducting Step 1
of a HARDMAN analysis:

® All results of the System Analysis are
based on the best available data.
Incomplete or inaccurate input data may
produce misleading results and invali-
date conclusions,

e Information on Proposed System alterna-
tives may be sensitive among competi-
tors and, for that reison, difficult
to obtain.

e When Proposed System data are not
available from a prime contractor or
government srrce, they will be esti-
mated on the oasis of BCS data.

e The projected design of the Proposed
System will be determined on the basis
of the BCS system construct and will
incorporate low-risk technological
improvements. Design differences
between the BCS and the Proposed System
design are then documented.

e Impacts of BCS/Proposed System design
differences are estimated. Design
difference impacts are used to pertur-
bate BCS parameters (such as R/M values)
to derive Proposed System parameter
estimates.

e Design differences must be updated and
revised as actual Proposed System
design data become available.

e When Proposed System data are
available, BCS data will not be
perturbed but will serve only as a
basis of comparison.
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Step 1/Overview

Comparability
Analysis

Comparability analysis is the primary
technique for performing a HARDMAN Systems
Analysis. Within this step, comparability
analysis consists of systematically comparing
the BCS and Proposed System constructs.

When the Proposed System is not completely
defined, BCS performance capabilities are
compared to Proposed System performance
requirements. Low-risk technological
advances are incorporated into BCS components
to derive a projected Proposed System design.

Comparability analysis is the means by which
BCS/Proposed System design differences are
identified and evaluated. Due to its impact
on subsequent HARDMAN analysis steps, all
design differences which could impact system
MPT resource requirements must be identified.

Due to the evolutionary nature of system
development, HARDMAN comparability analysis
is an ongoing process. The evolving Proposed
System design must be continually compared to
the BCS, and the design differences must be
updated accordingly.
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Substep Group 1A
Mission Analysis

Purpose A HARDMAN analysis estimates the manpower,
personnel, and training (MPT) requirements
for materiel systems, typically in the early
phases of the Army's Life Cycle System
Management Model (LCSMM). MPT requirements
estimates are produced for operators and
maintainers of the new system. The estimates
must be uniquely associated with a specified
set of system missions on the battlefield
under the environmental conditions likely to
be found there.

The format for military operations orders
defines "mission"” as a clear, concise
statement of a task, or tasks, to be
accomplished by a command. Task purpose is
also stated. By implication, missions may be
assigned to any element of the command.

As used in HARDMAN, a "system" is a
combination of people, equipment, and
information which, when taken as a whole, is
capable of performing a required mission.
Thus, missions assigned to a specific system
support accomplishment of the overall mission
assigned to the command, or unit, to which
the system belongs.

As with general missions assigned to units,
the particular characteristics of system
missions vary with the unit's/system's
mission area. Mission areas are broad
subdivisions of the Army's overall mission,
which is to prepare for, engage in, and win
land wars.

TRADOC Regqulation 11-8 (Combat Development
Studies) defines twelve mission areas and
assigns each to a proponent TRADOC school or
center. Boundaries for some mission areas
are clear, as the mission area is congruent
with the :vpes of units, forces, and
personnel for which the proponent is
responsible.

L - 1a-1
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Step 1A/Overview

Examples are Armor (Close Combat--Heavy
Mission Area) and Air Defense (Air Defense
Mission Area). In other mission areas, such
as conmand and control, communications, and
combat service support, the boundaries are
less clear. There, the proponent's
responsibilities are an integral part of all
mission areas.

A HARDMAN Mission Analysis has two
objectives. The first is to identify the
mission area(s) supported by the system under
study. This serves to place the system
within a well-defined context.

Because MPT information is also sorted by
proponent and mission areas, establishing a
well-defined mission area context for the
system at the outset of a HARDMAN application
narrovs requirements for data collection.
Further, some HARDMAN proceldures, such as
Substep Group 2A (MOS/Grade Determination),
drav heavily on the mission area context.

The second purpose of Mission Analysis is to
derive detailed system usage/activity rates
from the general information provided in the
system's statement of missions and expected
environment. Although estimates of operator
and maintainer MPT requirements are derived
differently, both depend on detailed,
integrated, and logically consistent system
usage/activity data. These data are the
quantifiable result of the system's
performance in response to its mission
requirements under the prescribed conditions.

Often, system mission requirements and/or
environmental conditions are stated at a very
general level. Either no usage/activity data
exist, or, if specified, they may not he
integrated or may lack sufficient detail to
derive accurate rates.
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Step 1A/Overview

Logic Figure 1A-1 depicts the logic flow for
determining a system's general and detailed
mission requirements. No other HARDMAN step
provides input to Mission Analysis.

Substeps comprising Substep Group 1A are:

1.1 1Identify General Mission Requirements

1.2 1Identify Detailed Mission Requirements

. 1A-3
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From:

Various Sources, MAA,
0&0, JMSNS, FM;, etc.

Mission/
Organizational/
Operational
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input

Requirements

,

Substep 1.2
identify
Detailed
Mission
Requirements

Genersl
Mission
Requirements

Output

Yo:

Substep Groups 18 & 1C
Swep 2

Figure 1A-1. Logic flow for Mission Analysis.
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Substep 1.1/Overview’

Identify General Mission Requirements

Objectives

Products

Logic

The purpose of this substep is to place the
system being studied in the context of one or
more standard Army mission areas. Because
manpover, personnel, and training (MPT)
information is also sorted by mission areas,
establishing a well-defined mission area
context for the system at the outset of a
HARDMAN application narrows requirements for
data collection. Further, identification of
the context is a prerequisite for performing
some HARDMAN substeps.

No other HARDMAN substeps provide input to
this substep. Inputs from other sources
include the Mission Area Analysis (MAA) for
the mission area of the system under
analysis; the system's Organizational and
Operational (0&O) Plan, if available; and
general sources of doctrinal information such
as the how-to-fight field manual (FM) series
for the system's mission area.

This substep produces two cutputs. The first
is a list of general mission requirements
vhich apply to the system, based on placing
the system in one or more mission areas. The
second output describes specific system
missions, to the extent that they can be
determined from available documentation.

The process of identifying a system's general
mission requirements is a judgmental one. It
relies heavily on the analyst's skill and
knovledge of the system’s mission
requirements and expected environment.

Figure 1.1-1 depicts the logic flow for
determining general mission requirements.
This substep contains one action step.
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Figure 1.1-1. Logic flow for identify General M ssion Requirements.
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A/Substep 1.1

Action Step

Requirements

Objective

Procedures

In this action step, the analyst determines
the mission area(s) to which the system under
study belongs and determines specific
missions that may be assigned to that system.

The objective is to determine the mission
area(s) and specific missions that may be
assigned to the system under analysis.

1. Using available documentation, the
analyst determines the mission area or areas
to which the system under analysis belongs.
Table 1.1-1 provides a8 list of the twelve
mission areas defined in TRADOC Regqulation
11-8 (Combat Development Studies). Also
shown in Table 1.1-1 is the TRADOC school or
center responsible for efforts supporting the
mission area. The schools or centers are
referred to as "proponents.”

Table 1.1-1. Mission Areas

Mission Area

Description Proponent

Close Combat,
Light

Close Combat,
Heavy

Efforts directly related to the Infantry
generation of combat power by light School
forces for target servicing enemy

forces vithin line of sight of

primary weapon systems. Included

are programs for combat mobility,

mortars, and anti-armor capabi-

lity.
Efforts directly related to gen- Armor
eration of combat powver by heavy School

forces for the purpose of target
servicing enemy forces within
line of sight of primary veapon

......
................
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A/Substep 1.1

Table 1.1-1. Mission Areas [con™.)

Mission Area

Fire
Support

Air

Defense

Communica-
tions

Description Proponent

systems. Included are programs
for combat mobility, mortars,
and anti-armor capability.

Efforts directly related to gen- Field
eration of indirect fire combat Artillery
power for destroying, disrupting, School

suppressing, or neutralizing

enemy forces. This encompasses
target servicing of enemy forces
engaged in the direct fire battle,
counterfire of enemy indirect fire
systems, and the interdiction of

all other forces not involved in
direct fire battle. Included are
programs for field artillery wea-
pons and munitions and target
acquisition means considered inte-
gral to the fire support system. Of-
fensive chemical and nuclear fire
support and the lethal attack of
emitters are integral to this
mission area.

Efforts directly related to de- Air
stroying, nullifying, or reducing Defense
effectiveness of enemy air- School

breathing and tactical ballistic
systems. Included are friendly
target acquisition means consid-
ered integral to the air defense
system as weli as other air
Jefense sensors and related
command and control.

Efforts related to the capa- Signal
bility to provide accurate, Sctool
timely communications amorg tac-

tical units and between tactical

and strateg:ic networks. Included

is the capability to communicate

in an enemy-induced EW environment.

1A-uy
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A/Substep 1.1

Table 1.1-1. Mission Areas [con't.}

Mission Area

Description Proponent

Command
and
Control

Intelligence
and
Electronic
Warfare

Combat
Support,
Engineering
and Mine
Warfare

Efforts related to capabilities Combined
required to analyze information, Arms

assess situation, and direct and Center
control tactical units during com- Development
bat operations. Includes tactical Activity
information systems and systems

for controlling and releasing

nuclear weapons.

Efforts related tc the capability
to determine movement, character,
disposition, type, and intention

of hostile units to support battle-
field management and acquisition

of targets for combat actions.
Includes surveillance in support
of command and control and means
to correlate, inteqr-te, and fuse
this information wit. other sensor
systems into intelligence. Also
includes the capeblity to detect,
identify, locate, report, disrupt,
deceive, and exploit hostile
electromagnetic systems. Excludes
target acquisition capabilities
integral to a class of firepower
means.

Intelligence
School

Efforts related to combat engineer
operations and mine/countermine
wvarfare. Encompasses position forti-
fication to enhance survivability,
emplacement of barriers and obstacles
to impede enemy movement, and breach-
ing of natural and man-made obstacles
“o improve friendly force movement.
Included are artillery-delivered
mines, engineering support in con
struction and road maintenance,
bridging, electrical power support,
and mine clearing.

Engineer
School




A/Substep 1.1

Table 1.1-1. Mission Areas [con't.]

—

strike operations, reconnaissance,
civil affairs, and psychological
operations in support of national
authorities and/or the land tactical
commander.

Mission Area Description Proponent
Combat Efforts directly related to capa- . Logistics
Service bilities providing land tactical Center
Support commanders with supply, maintenance, assisted by

services, energy, medical, and per- Soldier

sonnel administration support. Support

Encompasses essential battle support Center

to committed forces, ordinary and

extraordinary measures taken to

reconstitute the force continuously,

and rapid movement of troops and sup-

plies to concentrate combat power at

~critical times and places. Includes

only those transportation system

capabilities controlled by senior

land tactical commanders.

NBC Capabilities required to support Chemical
combat efforts operating in a nu- School
clear, bacteriological, or chemical
environment and offensive (less fire
support) chemical warfare.

Aviation Capabilities provided to the land Aviation
tactical commander by fixed and School
wing aircraft.

Special Capabilities required to conduct Special

Operations unconventional warfare, participate Warfare
in foreign internal defense matters, Center
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.‘;:;;j A/Substep 1.1
- 2a. The analyst subdivides the mission area
e into logical categories to determine the

-0 specific missions that may be assigned to the
20 system under analysis. A mission area may be
e subdivided according to the type of
+ activities that the forces and systems
A contained within mission areas are expected
oy to accomplish on the battlefield. Current
e MAA documentation refers to these activities
e as "tasks."

- In FARDMAN, "task" is defined as an action

Ty involving human performance below the level
o of a system. The analyst is cautioned not to
S confuse these two meanings of the term.
S Table 1.1-2 provides examples of battlefield
1 "tasks."
R
W Table 1.1-2. Battlefield Tasks
- Mission Area : Fire Support

s Tasks : Control Battle
AN Maneuver
P, Acquire Target
e Receive Targeting
o Information

) Process Target
e Attack Target
Sy Assess Target Attack

, As described above, these tasks are

e "functional™ in nature. In other words, they
S refer to the functions that must occur within
the mission area.

< 2b. Another way to subdivide the mission

® area is to refer to the outcomes of the

- process. These outcomes are often found in
e doctrinal literature, such as the

[- - how-to-fight fiel2 manual series which

TR pertains to the mission area.

L)
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A/Substep 1.1

Example After consulting FM 6-20 (Fire Support in
Combined Arms Operations), the analyst
determines that Fire Support is expected to
deliver four types of fire: Close Support
Fire, Counterfire, Interdiction, and Other,
such as suppression of enemy air defense
(SEAD). The analyst would also consider this
outcome or product-oriented classification in
determining the specific missions appropriate
to the mission area that may be assigned to
the system under analysis.

......................
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Substep 1.2/Overview
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Identify Detalled Mission Requirements

Objectives

input

This substep derives detailed usage or
activity data which corresponds to the system
under analysis and to the subsystems,
components, and assemblies which comprise it.
A detailed statement of the usage/activity
required of a system under a combat scenario
may not be available early in a system's
development, when HARDMAN is typically
applied.

On the other hand, several distinct,
non-integrated, and mutually exclusive
specifications of required activity may
exist. This depends on the complexity of the
system, the number of battlefield functions
it is expected to perform, the number of
different operating environments, and the
length of time it is expected to operate.
The objectives of this substep are (1) to
develop the required usage/activity
information when none or little is available
and (2) to integrate and normalize the
available information as required.

Input to this substep from other HARDMAN
substeps includes the general missiqn context
of the system under analysis and the specific
missions assigned to it from Substep 1.1
(Identify General Mission Requirements).
Substep 1.3 (Determine Functional
Requirements) contributes system functions
and functional requirements.

Other input includes the Mission Area
Analysis (MAA) for the mission area of the
system under analysis; the system's
Operational and Organizational (0&0O) Plan,
including the Mission Profile/Operational
Mode Summary if available; and general
sources of doctrinal information, such as the
how-to-fight field manual series for the
system's mission area.
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Substep 1.2/Overview

Products The detailed mission requirements
identification process produces the
usage/activity rate for each system. This
rate is the quantification of system usage in
miles driven, rounds fired, hours operated,
etc., required over time to accomplish the
system's assigned missions.

Logic This substep is performed because detailed
system usage data required for other HARDMAN
steps may not be available, 1If the data are
available, however, detailed development of
system usage/activity data is abbreviated.

Analysis is limited to insuring that the data
are, in fact, suitable to input to other
HARDMAN substeps. At the other extreme, no
detailed, system-specific usage/activity data
may be available to the analyst. 1In that
case, the analyst must develop the data "from
scratch.”

Having no data at all is particularly
undesirable, since it places the HARDMAN
analyst in the position of developing data
which are really in the province of combat
doctrine. While the HARDMAN methodology must
be sensitive to doctrine, doctrinal
development is not part of the methodology.

The most likely situation is that some
detailed usage/activity data are available.
The analyst clarifies, rationalizes, and
interprets available data to derive a
complete set of detailed system
usage/activity data. This derivation process
is definitely judgmental. It relies heavily
on analyst skill and knowledge of the
system's mission requirements and expected
environmental conditions.

Figure 1.2-1 depicts the logic flow for
determining detailed mission requirements.
As shown in the figure, this substep
comprises four action steps.
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Figure 1.2-1. Logic flow for Detailed Mission Requirements.
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A/Substep 1.2

Action Steps

Action Step 1: Array System Functions Over Time

Requirements System functions were identified in Substep
1.3 (Determine Functional Requirements). In
this acti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>