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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 Methodol as
applied to major materiel systems. The Gu(iﬁ)e' is
intended tcmm.‘\mywimabasis for
competitive contracting, conducting
"in-house'' Army HARIMAN applications, and
providing HARIMAN training for Army personnel.
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 HARDMAN
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
emezging systems. You are invited to
participate in this evolutionary process by

roviding your comments on, and recommended
rovements to, the Methodology. Such comments
concern the HARIMAN Guide or the
mam’fa“édndow should be mailed to: Ary

Commander
Soldier Support Center-National Capitsl

Xﬁﬂim ATZ1-NMS

200 Stovall St.
Alexandria, VA 22332-0400

Additional copies of the HARDMAN
Comparability Analysis Methodology Guide will be
available through the Defense iechnical
Information Center (DTIC) in the near future.
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APPENDIX A Data Operations

Data identification, collection, organization, and
maintenance are the most crucial and time-consuming
requirements of a HARDMAN application. Appendix A is
designed to deal specifically with these requirements
and has been broken down to the following
sub-appendixes:

Appendix A.1 identify Data Requirements. This
activity relates specifically to Section 3, Key
Activities for Analysis Managers. It deals with
determining the scope of data collection requirements
for the HARDMAN study.

Appendix A.2 Identify Data Sources. This generic
appendix lists all available data sources available
for a HARDMAN analysis.

Appendix A.3 Select Data Sources. Skilled HARDMAN
analysis managers ana analysts will use the generic
list in Appendix A.2 to identify the data sources
most applicable to the system under study.

Appendix A.4 Collect Data. The actual collection of
data is covered here. Specifically, the data
collection procedure and sample letters of request
for data are included in this appendix.

Appendix A.S Evaluate Data. Data sources and data
types vary in their quality. Given that two
different data types may be available for a study,
the selection of one over the other may be one of the
more critical decisions made during a study. This
appendix deals with the difficult task of evaluating
available data.

Appendix A.6 Maintair: Data. Storing the data
collected so that it is easily accessible and
available for vieving, editing, and updating is
extremely important. Information regarding how
HARDMAN analysis data is maintained and stored will
be discussed in this portion of the appendix.
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Appendix A.1 Identify Data Requirements

Identification of the data required for a HARDMAN study
involves three major areas of consideration: (1) the
scope of the weapon system acquisition, as discussed in
Section 3, Volume I of this handbook; (2) the scope of
the HARDMAN analysis itself, also discussed in detail
in Section 3, Volume I of this handbook; and (3) the
identification of data requirements wvhen compared to a
list of data already on hand (to prevent time-consuming
and costly duplication of data collection efforts).
Each of these three areas is discussed below.

As detailed in the identification of data requirements
Section 3, Volume I, it is necessary to review numerous
parameters associated with the data that is necessary
to complete the HARDMAN analysis. An important review
involves the Minimum Essential Elements of Information
(MEE1) for the first two areas of consideration: (1)
the scope of the weapon system acquisition and (2) the
scope of the HARPMAN analysis.

1. This step begins with the collection of all
available program documentation for the weapon system
under study. The document most crucial to definition
of the scope of the wveapon system acquisition is the
Justification for a Major System New Start (JMSNS).
This is usually included in the MEE!l, as it contains
the following information:

Defense Guidance Element
Mission and Threat
Alternative Concepts
Technology Involved
Funding Implications
Constraints

Acquisition Strategy

o Beyond the JMSNS, availability of other system
'® documentation depends upon hov the nev system has
b progressed in the Acquisition Cycle,

T 2. An associated area of concern is the identification
ol of acquisition program requirements. MEEIl in this

. category can be classified in three sub-categories:

i | (a) Acquisition Schedule, (b) Acquisition Goals and

| Objectives and, (c) Constraints under which the program
b

i
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{ Appendix A

:Eh office must work in acquiring the New system. The

e first sub-category, Acquisition Schedule, is typically
o of two types. Table A-1 outlines the acquisition

N schedule data required for steady-state and phased

ke analyses.
\x '
X A steady state analysis is a HARDMAN analysis which
< will look only at a hypothetical period in the weapon
= systems acquisition when all systems have been fielded

and all predecessor systems have been phased out of the
inventory. A phased analysis is a HARDMAN analysis
which reflects the actual rate at vhich systems are
added to the inventory.

In a phased analysis, three nev systems might be added
the first year and no Predecessor System phased out.
- The second year might see six additional new systems in
(i the inventory (for a total of nine systems). Nine
Predecessor Systems might be phased out.

Table A-1. Information Requirements Related to Acqbisition Schedule

Type ' Data
Steady-State Sched- Date on which first system
ule Information vill be introcduced/
. Requirements installed
) Average number of systems

operating per year
Year in vhich system will
begin to be replaced

e Phased Schedule Operational and technical

. Information Re- evaluation schedule

R qQuirements System, Installation schedule of
Subsystem, and New System
Equipment Infor- Retirement schedule of
mation Requirement Predecessor System

. Ready-for-operational-use

L schedule

.

g
l‘.\.
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3. The scope of the weapon system acquisition and the
scope of the HARDMAN analysis overlap here. If HARDMAN
analysis is required to supply only steady-state
comparisons (as is most frequently the case early in
the materiel acquisition process) rather than phased
requirements, then there is little need to collect
phased schedule data. '

Sub-category (b), Acquisition Goals and Objectives,
includes the collection of any information which -
specifies performance goals/objectives for the system,.
These may be stated as operational goals such as rounds
fired per minute or maintenance goals such as required
maintenance man-hours per operating hours or other
specified number of metrics.

The last sub-category (c) Constraints, are those
"restrictions/groundrules” under which the system must
be acquired. -These requirements may limit or cap the
cost per unit, crev size, logistic support, training
provided or established bounds on any number of other
‘sSystem parameters.

4. The second major area of consideration, (2) the
Scope of the HARDMAN Analysis, reflects the fact that
the requirerents of different HARDMAN analyses vary
from one application to another. The scope of a
HARDMAN study is therefore defined in a HARDMAN -study
plan. Figure A-1 shows a sample HARDMAN study plan.
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HARDMAN STUDY PLAN

SYSTEM

1, System Range

Mission Area

Number/Types of Missions

Number/Types of Commodities

Number/Types of Platforms

Number of Components Per
Commodity

2. System Environment Range

Number/Types of Operating
Metrics

Number/Types of Organizations

Number/Types of Maintenance
Levels

3. Management Environment Range

Program Placement in LCSMM

Number of Proposed System
Alternatives

Prime Materiel Contractors

Multiple BCS Considered?

Type/Name of Predecessor

4. Analysis Range

HARDMAN Steps

Netailed/General TRRA

S. Analysis Depth

Level of Indenture

Skill level

6. Special Considerations/Notes

Figurs A-1. Sample HARDMAN study plan.

[

------------------

I |
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§. Finally, the third major area of consideration when
identifying data requirements is the logiczl
requirement that analysts not spend their own time, nor
that of personnel from which they request data, seeking
information and data which they already have on hand.
Appendix A.6, Maintain Data, deals specifically with
the requirement that stored data be easily accessed.

Thus, an obvious reason for easy accessibility of
on-hand data is to assure that data can be accessed and
revieved to determine that data requirements of a new
HARDMAN analysis are already on hand wvhether it can be
used to partially or wholly satisfy the data
requirements.
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Appendix A.2 Identify Data Sources

The process delineated in this appendix will allow the
HARDMAN analyst to use the data sources listed in
Appendix C. Identification of data sources is the next
logical step after determining the data requirements of
a study.

Having covered procedures to establish the data
requirements in Appendix A.l, the established data
requirements of the study need to be compared to the
data on hand. Data requirements determined to be
unavailable "in house®" must be obtained.

Again, Appendix C is provided as a generic list of data
sources from wvhich the HARDMAN analyst can request the
required data. Methods of selecting the proper data
source to meet data requirements is covered in Appendix
A.3, Select Data Sources. The standard operating
procedures for obtaining data from these sources as
vell as sample letters of request for information are
contained in Appendix A.4 (Collect Data).
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Appendix A.3 Select Data Sources

Use of the Data Source Index (see Appendix C) is
discussed in this appendix. The most basic rule for a
HARDMAN analyst to keep in mind in selecting data
sources is the quality of the data type obtained from
various sources. This important issue is covered in
Appendix A.5 (Evaluate Data). However, some basic .
considerations in selecting data sources are:

1) Quality (see Appendix A.5)
2) Accessibility

3) Currency

4) Source

Data accessibility is a difficult issue to deal with in
a handbook such as this. Several issues must be
considered in accessibility. Obtaining data from a
particular source may be very easy if the source
command is subordinate to the requesting command.
Unfortunately, data sources differ in their
responsiveness to requests.

A required data type may be held, or obtained in
various medium. A desired data type which is held in a
magnetic medium by the data source can be accessed in
several different ways. Some methods obviously provide
greater accessibility than others.

The source command can provide a dial-up capability to
access the required data type It can provide a tape
output on demand as well as one on a periodic basis,
giving the requesting command updates yearly, every six
months, quarterly or monthly.

A desired data type that is held in a print medium may
be supplied in various ways. A copy of the
document/data may be mailed; an office copy of the
document/data may be mailed to the requesting command
wvith a requirement that the requesting command copy it
and return the original; or an office copy of the
document/data may be loaned with a suspense date by
wvhich time the document must be returned to the source
by the requesting command.

.
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Also, as with data in magnetic medium scheduled,
updates may be supplied on a periodic basis. A desired
data type may also be held in microfiche. The
requesting command must either have a microfiche reader
available or have the microfiche converted to print by
a microfiche reader/copier. A final point about
microfiche is that experience has shown that many data
types that are available as microfiche are also
available in either a magnetic or print medium,

A final note on data types available in magnetic medium
is that tne requesting command must have computer
hardware/software and a programmer to write and run the
software. This requirement results from the frequent
need to develop an extract projram to remove required
data from the magnetic tape and display it in a
meaningful manner for analysts.

The question of how current the data obtained from any
data source is must be considered in every study.
Obviously, the more current the data, the better. 1If
HARDMAN analyses are going to be conducted regularly,
it is a good idea to be placed on any lists the Data
Source has for supplying periodic updates.
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Appendix A

Appendix A.4 Collect Data

This appendix deals with the procedures used in
collecting data for HARDMAN studies. In addition to
general quidelines for the requesting data, there are
also sample letters of request.

It is often necessary for HARDMAN analysts to contact
other Army =gencies in order to acquire information in
support of a contract. The following is a set of
general guidelines for such interactions.

Rule of Thumb: The greater the energy which must be

expended by the tasked agency, the more formal the
request for support must be.

Guidelines:

1l.) Always provide the person
contacted with:

a. Title of the contract/tasking
b. Contract number/tasking authority
c. Name of the Contracting Officer's
Representative/Analysis Monitor
d. Phone numbers of the COR/Monitor:
-——AUTOVON number
—commercial number

This information should be provided for all phone
calls and letters.

2.) Note that it is the perception of the person
being tasked which is important. 1If he or she
thinks it requires a letter, then a letter should
be sent (see Figure A-2, Sample Letter).

3.) The information request procedure selected
should be the simplest procedure which will
satisfy the tasked person (see Table A-2).

4.) When in doubt about the appropriate action,
check with your project manager or call the
COR/Monitor for 4 decision.
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The COR/monitor should always be notified in
advance regarding any travel to acquire
information in support of the application. The
same rule of thumb applies to visits. The more

support required, the more formal the visit
request must be.
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Table A-2. Magnitude of Support Request and Appropriate Request Procedures

Magnitude Definition of Appropriate
of Request Information Burden Request Procedure
1. Small One or two documents a. Phone call alone if
or items to be sent this appears to
satisfy the person
receiving the
request
b. Offer a letter if
the contact person
seems at all
reluctant
1. Medium Any effort which will a. Phone call to the
require the collec- party being tasked
tion of more than 3
or 4 documents or b. Folloved by a letter
items to the tasked agency
through the COTR
(see example letter,
Figure A-2)
I111. Large Any collection of a a. Phone call to agency

large number of docu-
ments, data, or other
items which will
require several
man-days of effort

to be tasked

Phone call to
COR/Monitor

Letter to
COR/Monitor
describing the
requirement
(COR/Monitor

will then draft a
formal letter)




AR e el Ak it et et ol o s i abli-'a vl “ g Vi vl ged pvd e ML B - gne bigh 0 0 0 8 it 1S

Appendix A

TO:

THRU: Commander
US Army SSC-NCR
ATTN: ATZI-NCM (CPT. Smith)
200 Stovall St.
Alexandria, VA 22332-0400

SUBJECT: Request for Information

REFERENCE:

XYZ Corporation has been contracted by the Jet Propulsion
Laboratory (JPL), Pasadena, CA, in support of the U.S. Army
Soldier Support Center (SSC) under contract # '
issued by . XYZ will apply the Military Manpower vs.
Hardware Procurement (HARDMAN) methodology to the 23 Radio
System to determine the manpower, personnel and training (MPT)
requirements of Z3. . contract summary is attached.

XYZ has identified and is requesting the following

data/information to support the (HARDMAN Application to 23)

Thes§-data are considered essential to the contract effort.
(1

(2)
(3)

(Further specific information as required:)

XYZ will use the requested information solely for the purpose
stated above. All XYZ facilities and personnel are authorized
to handle and store classified information.

Your timely assistance will be greatly appreciated. For
further information, please call me at ( ) -

This request is being forwarded through and/or
for approval.
Sincerely,
ENCLOSURE 3
Figure A-2. Sample letter.

..............................................
.
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Appendix A.5 Evaluate Data

Evaluating the quality of the information and data used
to support the HARDMAN analysis procedures is necessary
to determine the credibility of any one analysis and
for the application as a whole. The quality of data
may be evaluated using a Data Quality Index, which
consists of subjective ratings for several factors
.characterizing the data and information.

Ideally, each item of data to be used in a HARDMAN
application should be evaluated with respect to three
factors:

Relevance. The applicability or utility of the
data to the current application.

Bias. The tendency for a data source to
understate or overstate the data.

|
Reliability. The precision of the means or
methods used to collect the data as vell as
vhether the item is internally consistent.

The relevance of data and information should be
established by identifying the essential elements of
information and potential data sources. Both of these
processes vere discussed earlier in this appendix.

As useld nere, bias refers to the tendency of the source
— an organization, agency, or individual — to
understate or overstate the data being provided. Bias
in this context is not meant to infer misrepresentation
of the truth, only that past experience with the source
indicates a recurring tendency in one direction or the
other.

The source may not be aware of this tendency itself,
because the appearance of bias may depend on the use of
the data. HARDMAN may require data vhich the source
uses for a purpose different from HARDMAN,
Consequently, the HARDMAN analyst may discover bias
vhere the source would find none.

The pracision of the means used to collect the data or
information can also br evaluated. Actual measurement
through extensive data collection can provide a more

reliable estimate (if the sample size is large enough)

—— R
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ey

than if the estimate were derived through a model or
simultion; both are more reliable than a subjective
judgment. '

Other aspects of judging data reliability include
internal consistency and whether the data are
corroborated by information from different sources.

Bias and reliability ratings may be assigned numerical
point values. Table A-3 shows a six-point scale for
these assignments. Bias and reliability for a
particular item of data should be rated independently.
The overall quality of the data item can then be
obtained using the formula below.

Table A-3. Data Rating Scales

Bias Rating Value Reliability

None 6 High Reliability;

Observed multiple independent
confirmations

Seldom 5 Good reliability;

Observed some independent
confirmations

Somet imes 4 Plausible; few or

Observed no independent
confirmations

Often 3 . Doubtful; no confir-

Observed mations but cannot
be excluded

Consistently 2 Completely improbable

Observed

Cannot Be 1 Cannot be judged

Judged

Bias Rating x Reliability Rating
6

Quality =

A-1lS

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

........
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.....................................
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Quality ratings may be obtained for each data item, or
class of items, that supports a particular HARDMAN
analysis procedure. The overall quality rating for the
data used in the analysis is the average of the
individual data ratings.

The analyst or analysis manager may then use the data
quality rating to gauge the overall credibility of the
analysis, as described in Section 3.4, Volume I. The

quality ratings relate to the scale in Volume I as
follows:

Volume I
Data Quality Rating Credibility Scale
5.1 - 6.0 High
4.1 - 5.0 Good
3.1 - 4.0 Average
2.1 - 3.0 Fair
o - 2.0 Low
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22 Appendix A.6 Maintain Data

S Data accessibility for modification and deletion

20 purposes is a consideration here. Traceability is also
B very important. This insures that data can be reviewed
-7 by analysts or others who question the results of a

e HARDMAN analysis.

- If a large number of a certain MOS is required by a

o Proposed System, the analyst should check on items such
as the Reliability/Maintcinability data and the ratio
of indirect workload to direct workload assigned to the
equipment for which this MOS is responsible,

D Retracing the analysis can be done only if the

AR collected data is organized, formatted, and catalogued
' in an understandable and accessible manner. The

wvorksheets displayed on the following pages meet all of
these requirements. They provide the formats for

.entering required data as wvell as sequential numbering
for retrieval purposes.
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APPENDIX B Standard Information
Transfer Methods

This appendix addresses the procedures, forms, and
methods required of an effectively organized and
managed HARDMAN analysis. Communication of
information, classification of problems encountered,
etc., is essential to a well-run analysis. The
appendix is subdivided into the following sections:

Appendix B.1 Monthly Report. A monthly
status report or progress report is a useful
tool., It is distributed to a number of
different individuals/organizations. A
sample format and discussion of its uses is
included in this appendix.

Appendix B.2 Meetings. Meetings are always
an excellent means of communicating
information between those individuals
conducting the analysis and those for whom
the analysis is being performed. A meeting
provides the ideal forum for exchange of
ideas and information in conjunction with a
HARDMAN analysis as vell,

Appendix B.3 Briefings. Briefings, like
meetings, provide a good forum for exchange
of ideas. A vell prepared briefing provides
the structure and direction for associated
questions and directions. Appendix B.3 deals
wvith the structure and issues wvhich should be
contained in a HARDMAN briefing.

® Appendix B.4 In-Process Reviews (IPR). IPRs
XN rescmble meetings and briefings. They
e provide for communication among the various

i HARDMAN participants. IPRs must be clearly

. focused, vith this focus being the

i responsibility of those monitoring the

L HARDMAN analysis. Appendix B.4 deals vith

9 ®

= focusing HARDMAN IPRs.
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Appendix B

Appendix B.5 Technical Reports. Draft and
final technical reports are the formal means
of relating the results of a HARDMAN
analysis. The contents of draft and final
reports are discussed in Appendix B.S,

Appendix B.6 Audit Reports. One of the main
purposes of an audit report is to support the
Program Acquistion Office, Soldier Support
Center-NCR, and other interested AMC and
TRADOC agencies. These audit reports are
addressed in Appendix B.6.

Appendix B.7 informal Queries. These queries
are similar in nature to the audit reports
covered in Appendix B.7 but are less formal.

Appendix B.1 Monthly Report

A monthly progress report of each in-process HARDMAN
analysis is an important control device as well as an
excellent means of communicating progress, problems
encountered, and other such information. This appendix
will deal with the types of information to be conveyed
in these monthly status reports. The appendix also
includes a sample progress report format.

The monthly progress report is designed primarily to
aid those wvho are supervising the HARDMAN analysis,
those vho are conducting the analysis, as wvell as other
interested parties in formally assessing the current
status of the HARDMAN study. Progress made during the
past month, as well as planned activities for the
coming month focuses attention on whether the study is
on schedule or not.

An important consideration to be included in all
progress reports is a section devoted to fund
expenditures (if applicable). Spending profiles differ
from one study to another. However, monies expended
are an important indicator regarding vhen the wvork
accomplished and the vork yet to be done are known.
Thus, the progress report informs everyone, including
the HARDMAN analysis manager, the HARDMAN analysts, and
the COTR, that the study is either on schedule or that
there may be problems wvhich must be addressed.
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Appendix B

The content of the progress report is used to evaluate
and quide progress and maintain cognizance of study
cost. The report contents should include the following
information and categories:

1) Contractor's name and address (or name as symbol
of agency conducting study)

2) Contract Number (if applicable)

3) Date of Report

4) Title

5) Serial Number of report (sequence number)

6) Period covered by report

7) Identification of contract phase
(if applicable)

8) Description of progress (work accomplished)
during the period reported to include any
trips taken

9) Description of problems encountered during
the period reported

10) Plans for the coming reporting period
including, if necessary, plans to address
problems described in Section 9

11) Problems resolved. Specific statements as to
attempts and successes directed towvard solution
of previously reported problems.

12) General observations. Observations included here
should be general rather than study specific.
Recommendations as to changes in study approach

- vhich would avoid encountered prokblems or reduce
time/cost of studies conducted in the future
13) Fund expenditures. This section should include
l (vhen applicable):
J!. a) Total value of study
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Funds released .
Funds expended since contract start
Funds expended during the reporting
3 period :

N o

e) Funds remaining

f) Funds on hand (funds released to the
contractor but not yet expended)

g) Costs curves depicting both the actual

and projected fund expenditures

14) Hours charged by person by task for the period
being reported

15) Person days expended by person, by task
cumulatively (to include all ?revious periods
and the period being reported

e

16) Person days remaining by category of personnel

17) Total person days remaining

Appendix B.2 Meetings

Meetings, to be most productive, should be clearly
focused. The focus of any meeting called along with an
agenda should be transmitted to each of the meeting
members prior to the meeting and again at the beginning
of the meeting. A meeting conducted without a clearly
defined focus or conducted with a "hidden agenda” can
never be fully productive. All participants should be
afforded the greatest opportunity to come to a meeting
"\ as vell prepared as possible. A meeting chairman, the
¢ COTR (if applicable), or senior rankin<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>