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FOREWORD

a. This technical report, BOM/ABQ-86-0090-TR, fs submitted by The
80OM Corporation, 1801 Randolph Road SE, Albuquerque, New Mexico 87.06
to the Air Force Operational Test and Evaluation Center, Kirtland Air
Force Base, Albuquerque, New Mexico 87117-7001. This submission is
in complfance with the requirements of paragraph 7.2 of Subtask
Statement 412/1, titled "Software Supportability Risk Assessment:
Pilot Application.”

b. This report is the result of effort by Or. David Peercy
(Technical Leader) and Mr. Walter Huebner, Jr. (Task Leader), of The
BOM Corporation. The primary Subtask Statement Project Officer fis
Capt. Eric H. Tomlin (AFOTEC/LGST); the alternate Subtask Statement
Project Officer is Maj. Gary R. Horlbeck (AFOTEC/LGST).

& Reviewed and approved by:
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G SECTION 1
1 . : INTROOUCTION
1.1 PURPOSE OF GUIDELINES.
The purposes of the guidelines presented in this report are
to:
| (1) Document the procedures necessary to adapt the current

Air Force Operational Test and Evaluation Center (AFOTEC)
software supportability test methodologies to the con-
cepts of risk assessment (see section 1.4 for appropriate
| references)

(2) Document the procedures required to perform a Software
. Life Cycle Process (SCLP) supportability evaluation,
| & thereby establishing a third tool available to AFOTEC for
' use in evaluating software supportability (see
figure 1-1). '

1.2 OVERVIEW OF RISK ASSESSMENT.

a. AFOTEC has the responsibility for conducting operational test
and evaluation (OT&E) of assets entering the Air Force i{nventory.
AFOTEC has developed and implemented various software OT&LE method-
ologies. Two of these methods, Software Product maintainability
| _evaluation and Software Support Resources evaluation, are shown in
figure 1-1 to {1lustrate how they relate to the overall evaluation of
software supportability. Over the past several years, these two
methods have matured and have become the Afir Force standard for
evaluating, software supportability. Each of these developed methods
evaluates specific characteristics of the supportability aspects of
delivered software products and software support resources. fhgse

W R T
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stand-alone evaluations provide AFOTEC with information to i{dentify
particular software supportability deficiencies, but do not identify
overall risk associated with contractor or military ownership and
organic maintenance of contractor-delivered software.

b. AFQTEC's concern about the need of a risk assessment method
which provides software testers with areas which require testing
emphasis, and decision makers with an assessment of the software sup-
portability risk, has resulted in the development of the Risk Assess-
ment Methodology for Software Supportability (RAMSS). This
methodology uses the Software Product and Software Support Resources
-evaluations mentioned above, in addition to a third method (docu-
mented in this report) called a Software Life Cycle Process (SCLP)
evaluation, to produce an overall software supportability risk. The
following paragraphs discuss the evolution and general application of
the risk assessment process.

1.2.1 Concept Development.

a. Since 1982, AFOTEC has been analyzing the problem of how to
assess the risk to the Air Force of supporting software acquired for
weapon systems. A concept for computer resources risk assessment
during operational test and evaluation was proposed in 1983
(reference 1.4.16). Several d{ssues evolved from this ' proposal.
First, the assessed risk should reflect software supportability
impact upon the system at a level appropriate for AFQOTEC reporting

- requirements. Second, supportability is a concern for both the user
and the supporter. Any defined risk of software supportability
: should reflect some aspect of user risk and supporter risk. Third,
i current AFOTEC methods of evaluating software supportability should

be integrated into the risk assessment method. Also, the risk
assessment wmethod should be adaptable to 1nclude other AFOTEC
concerns such as software maturity and software reliability.

[-3
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b. This initial concept proposal provided AFOTEC with justifi- @
cation to study the feasibility of developing and implementing a risk
assessment methodology for software supportability (RAMSS). The
approach for this study (references 1.4.2, 1.4.3, 1.4.4) included:

(1) Literature review and assemblage of a data base of
relevant tools, techniques and methods

(2) Analys1§ of relevant tools, techniques, and methods for
feasibility of application to AFOTEC's needs -

(3) Development of "a framework for assessing software sup-
portability risk along with a preliminary set of risk
measures.

¢. The primary conclusion from this feasibility study was that a
RAMSS could be developed based upon the framework derived as part of
the study. However, there were still several technical issues which £9%,
needed to be resolved. Of these issues, the major one concerned the
need to establish a baseline against which to measure risk. Since
risk was defined (for this study) as "the potential for realization
of unwanted, negative consequences of an event,” it was necessary to
have a baseline of software support activities in order to tell when
a consequence may be negative. Thﬁs baseline, called an historical
maintenance profile, reflects how software support resources are
being used to perform the software support activities. Given this
information, the framework recommended by the feasibility study could
be used to compute measures of risk and incorporate the issues
proposed in 1983.

-4
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O 1.2.2 Methodology Requirements (Inputs). Figure 1-2 1illustrates

interfaces with the RAMSS. The inputs consist of:
(1) The historical profile of software maintenance activity
(2) A user/supporter estimate on planned software maintenance
changes and support resource requirements for the soft-

ware system being evaluated

(3) An evaluation of software support capabilities wusing
current AFOTEC methods.

1.2.3 Methodology Analysis. The RAMSS 1inputs are combined and
analyzeq. and measures of risk computed for the system being

evaluateq.
@'a’t 1.2.4 Methodology Benefits (Results).

a. The major results of the RAMSS are also 1{llustrated in
figure 1-1. These results include:

(1) The software supportability risk measure which quantifies

: the probability of the user/supporter baseline estimate
not being accomplished with current software support
capabilities

(2) The capability to identify the impact of the software
supportability risk as high, medium, or low

(3) The identification of the drivers of the software sup-
portability risk

(4) The projection of alternative choices for risk reduction
@ (for instance, by improving certain aspects of current or
' projected software support capabilities).

I-5
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b. With this information, the decision maker can assess the
effect 'of software supportability upon system suitability and
; effectiveness. In additifon, detailed data are available to help
i answer specific questions such as why particular areas of software

supportability are drivers and how the measured risk can be reduced
to an acceptable level.

1.2.5 Baseline Definition and Application.

a. As discussed above, a key element to the risk assessment
process is recognition that software supportability is important both
to the user and to the supporter of the software. Therefore any risk
assessment methodology which 1ignores the interests of one of these
parties may estimate a risk that {is unacceptable to the other. In an
attempt to bridge this gap, the RAMSS input requires a User/Supporter
Baseline Estimate be established, and that the evaluations of soft-

@ ware support capabilities be made against that Baseline. '

! b. The User/Supporter Baseline Estimate uses inputs from both the
‘ user (using command) and the supporter (supporting command). The
estimate includes an understanding of the software block release
. cycle, projected software support personnel (numbers and types), and
: anticipated software change request activity for each block release.
' Details of the User/Supporter Baseline Estimate are contained in
section VI of this report.

1 c. The current AFOTEC methods for evaluating software support-
ability do not consider in a direct manner-the effect of an estimated
i baseline. The establishment of an estimated baseline is critical to
risk assessment because it (1) provides a means to judge how well the
measured risk agrees with the estimated risk (which is, in some
sense, “acceptable® to both the wuser and the supporter), and
“(2) duantifies the options required to 1lower the measured and
@ acceptable risks (a desired result of the risk assessment process)..
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This report documents what steps should be taken during the evalua-
tion of a system's software supportability to ensure that the User/
Supporter Baseline Estimate is accounted for in the risk assessment
process. '

" 1.3 GENERAL ORGANIZATION OF GUIDELINES.

The remainder of this report is organized into five additional
sections, plus an appendix that contains materials necessary to use
the software life cycle process method (tool) with the RAMSS. Report
sections satisfy the following objectives:

(1) Section Il gives an overview of the adaptation guidelines
recommended by this report

(2) Section IIl contains a discussion of the adaptation of

the Software Product evaluation method '
(3) Section IV contains a discussion of the adaptation of the
' Software Support Resources evaluation method

(4) Section V introduces and describes a method to evaluate
the Software Life Cycle Process for characteristics of
software supportability

(5) Section VI provides details on obtaining a User/Supporter
Baseline Estimate

(6) Appendix A is an Evaluator's Guide to the performance of
the Software Life Cycle Process (SCLP) evaluation method.

I-8
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1.5 TERMS AND ABBREVIATIONS.

AF - Air Force

AFB Air Force Base

AFOTEC Air Force Operational Test and Evaluation Center

AISF Avionics Integration Support Facility

ALC Air Logistics Center

ASSET AFOTEC Software Support Evaluation Tool

BMOP BMOP Statistical Software (NOTE: BMDP is a name, not an

acronym. )
C-t Communications-Electronics
COR Critical Design Review

CRISP Computer Resources Integrated Support Plan
CRLCMP  Computer Resources Life Cycle Management Plan
CRWG - Computer Resources working Group

DoD Department of Defense

eEF DSE Deputy for Software Evaluation
DTLE Development Test and Evaluation
ECS Embedded Computer System
FCA Functional Configuration Audit

HQ-TAC Headquarters Tactical Air Command

VRV Independent Verification and Validation

JTIDS Joint Tactical Information Distribution System

0/S CMP Operational/Support Configuration'nanagement Procedures
OT&E Operatioral Test and Evaluation

PCA Physical Configuration Audit
PDR Preliminary Design Review

- PMD Program Management Directive
PMP Program Management Plan

PMPC Person Months Per Change

PMRT Program Management Responsibility Transfer

RA Risk Assessment

RAMSS Risk Assessment Methodology for Software Supportability
B & RFP Request for Proposal
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SLCP Software Life Cycle Process
SON Statement of Need
S/ Software
SS Software Supportability
SS Software Support
SSR Software Specification Review
SSR Software Support Resources

: ST™M Software Test Manager
TEMP Test and Evaluation Master Plan
TRR Test Readiness Review
WR-ALC  Warner Robins Air Logistics Center

BOM/ABQ-86-0090-TR
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SECTION II
OVERVIEW OF ADAPTATION GUIDELINES
2.1 INTRODUCTION.

a. The guidelines for adapting the AFOTEC Software Supportébi lity
Evaluation to the requirements of the RAMSS focus on two primary
' aspects. First, the current evaluations of software product and soft-
ware support resources characteristics should be appropriately
updated. In particular, the User/Supporter Baseline Estimate should
be integrated into the evaluation procedure. Second, the Software
Life Cycle Process (SLCP) evaluation should be conducted to provide
proper evaluation depth in the areas of software project management
and software configuration management. The software supportability
evaluation hierarchy is shown in figure 1-1 of section I.

b. The current AFOTEC procedures for software supportability
evaluations (reference 1.4.8) were 'reviewed. A summary of the
resulting adaptation guidelines is presented in sections 2.2 and 2.3.
A summary of the recommended guidelines for adding the SLCP evalua-
tion to AFOTEC's evaluation procedures is presented in section 2.4.
A summary of the recommended guidelines for derivation and integra-
tion of the User/Supporter Baseline Estimate is presented in
section 2.5. Appropriate details of these guidelines are presented
in se¢:tions III, IV, V, VI and appendix A. The major guidelines are
summarized in figure 2-1.

2.2 SOFTWARE PRODUCT EVALUATION.

a. A review of current AFOTEC evaluation for software product

supportability characteristics (see Volume III of reference 1.4.8)

indicated there were no significant changes necessary to integrate

ﬁ with the RAMSS. The User/Supporter Baseline Estimate should
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minimally affect the conduct of or evaluation results for the soft-
ware product evaluation. The current guidelines for conduct of the
evaluation appear to be adequate, except that the User/Supporter
Baseline Estimate should be discussed during the evaluator calibra-

tion step.
EVALUATION cuoIUNES ACOITIONALNEW MATENALS
1. sormwary 1. memaaLuse o usewsurpoRTEA sastLa tsTIMATE WecEssaRy. |1, uPOATID lsmaRCHY riGuRt
PROOUCT 2. ADD STEPTO EVALUATION ANALYSIS TO ENTER SVALUATION SCORES QUARALL SOrPTIAM
POR CHARACTERISTICS AT LEVEL 3 OF THE HERARCHY TO THERAMSS |, SUZPORTABRITY EVALUAION
IVALUATION DATA BASS. < v
, 2 sortwans 1. USEUSINSUPPORTER SASELAC ISTMATEAS AN AD TO 1. UPDATEO MERARCHY MGURE
r nesounces OISCUSS ISTIMATE OURING EVALUATOR ORENTATIONCALBRATION. |3 USEAVEUPPORTER BASELINE
2. ADOSTEPTO EVALUATION ANALYSIS TO ENTER EVALUATION SCORES
FOR CHARACTENSTICS AT LEVEL 3 OF THE HIBRARCHY TO THE RAMSS
IVALUATION DATA BASE. {
3. SOFTWARELIE | 1. DEVELOPAND USEUSEISUPPORTIASASIUNE ISTMATEASANAID  [1. APPEINOIX A

TO UNDERSTANDING THE EXTENT OF PROJECT AND CONPGURATION |5  \icun/suspORTER BASELINE
MANAGIMENT RIQUIREMENTS OURNG SUPPORT. ESTIMATE

2. COLLECT INFORMATION NECESSARY TO EVALUATT CHARACTINISTICS
AS NORMAL PART OF SOFTWARE PROGRAM PROCUREMENT,
OEVELOPMENT/CONTRACTOR, ANO OTHER OTRE INTERFACE

3. ORGANIZE SOFTWAAE LIFE CYCLE PROCESS EVALUATION SUPPORT
NFORMATION IN A PROJECT (STM/OSE) NOTESOOK.

4. CONDUCT EVALUATION ACCORDING TO STEPS DESCMBED 1N
APPENOIX C.

Figure 2-1. Summary of Adaptation Guidelines

b. One minor additional step is required in the software product
evaluation procedure. When the evaluation is complete, the evalua-
tion results required by the RAMSS must be compu*ed and entered into
the RAMSS data base through procedures described in the RAMSS User's

; Handbaok (reference 1.4.6). The current automated tools which

I1-2
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‘ support this evaluation provide the necessary computation and report
capability. The evaluation results required include:

(1) Software Documentation
a; Modularity Rating .
b) Descriptiveness Rating
¢) Consistency Rating
d) Simplicity Rating
e) Expandability Rating
f) Instrumentation Rating

(2) Software Source Code
a) Modularity Rating
b) Descriptiveness Rating
¢) Consistency Rating
d) Simplicity Rating
e e) Expandability Rating
f) Instrumentation Rating

Evaluation scores are in the real range from 1.0 to 6.0.
2.3 SOFTWARE SUPPORT RESOURCES EVALUATION.

A review of the current AFOTEC evaluation for Software Support
Resources (SSR) supportability characteristics resulted in the
following recommended guidelines:

(1) It appears that the current automated tools (ASSET) are
not being as effectively utilized as possible. The RAMSS
depends upon the capability of AFOTEC to obtain evalua-
tion ratings at the appropriate hierarchy level. This
level is reflected in the hierarchy as supported by the

_ASSET evaluation tools. However, since RAMSS only
GE? depends upon the avéilability of the corresponding

11-3
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evaluation ratings, not how they were obtained (e.g.,
from lower level, ASSET-based questionnaires) the use of
ASSET is not directly required to obtain a valid risk
assessment using the RAMSS. However, AFOTEC personnel
need a more effective use of the concepts and contents of
Volume V (see reference 1.4.8) or a more effective
reorientation to Volume V in order to properly utilize
the ASSET capabilities.

(2) The User/Supporter Baseline Estimate 1{s wuseful, and
should be incorporated into the SSR evaluation during the
early evaluation orientation and discussion. The main
use of the estimate appears to be in facilitating neces-
sary -~ discussion on resource (personnel, systems,
facilities) requirements. This results in better plan-
ning for actual resource requirements which become part
of the SSR evaluation discussion.

(3) Another minor additional step fis required in the SSR
evaluation procedure. When the evaluation is complete,
the evaluation results required by the RAMSS must be com-
puted and entered 1into the RAMSS data base through
procedures described 1in the RAMSS User's Handbook
(reference 1.4.6). The current ASSET automated tools
which support this evaluation provide adequate computa-
tion and report capability. The evaluation results
required include: '

a) Personnel/Resources

Management Rating
Technical Rating
Support/Clerical Rating
Contractor Rating
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‘ b) Support Systems Resources
Host Processors Rating
Software Bench(es) Rating
. Laboratory-Integrated Test Facilities Rating
F Operational-Integrated Test Facilities Rating
Configuration Management System Rating

Other Support Systems Rating

J' ¢) Physical Facilities Resources
; General Office/Storage Facilities Rating

Support Systems Facilities Rating
ui ) Evaluation scores are in the real range from 1.0 to'6.0.
2.4 SOFTWARE LIFE CYCLE PROCESS EVALUATION.

a. The Software Life Cycle Process (SLCP) evaluation is recom-
mended in references 1.4.4 and 1.4.5 to supplement the current AFOTEC
software supportability evaluation. The SLCP evaluation focuses upon
the project management and configuration management - processes across
the software life cycle. It 1s recommended that AFOTEC adopt the
SLCP evaluation procedures as described in section V and appendix A.
The format of appendix A was chosen to 'facﬂitate adoption of the
SLCP as an AFOTEC 800-2 pamphlet.

&

b. In the process of obtaining information for the SLCP evalua-
tion, the Software Test Manager (STM)/Deputy for Software Evaluation
(DSE) should establish one or more versions of the User/Supporter

Baseline Estimate. The SLCP evaluation can utilize the User/Sup-
porter Baseline Estimate as an aid to assessing whether the support
activity can actually accomplish proper project and configuration
management in 1ight of the procurement and contractor project and
configuration management practices. Project management charac-
@ teristics of evaluation include planning, organization structure,
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design methods, implementation methods, test strategies and organiza-
tion 1interfaces. Configuration management characteristics of
evaluation nclude configuration identification, configuration con-
trol, status accounting, and audit review. Each of the charac-
teristics is evaluated relative to the life cycle activities of
procurement, contractor/development, and operational/support.

¢. It 1s reconmended that the AFOTEC STM and/or OSE be
responsible for the conduct of the SLCP evaluation. Information to
help the overall assessment can be gathered from many sources over
the 1ife of OTLE involvement with a system evaluation. The Test and
Evaluation Master Plan (TEMP), Computer Resources Integrated Support
Plan (CRISP), Operational/Support Configuration Management Procedures
(0/S CMP), the Computer Resources “orking Group (CRWG), and the many
interface meetings and program i:views attended by STM/DSE or repre-
sentatives are useful sources of life cycle information. The SLCP
evaluation could be completed by a set of evaluators designated by
the STM/DSE, or by the STM/DSE with the help of the collected data
and other expert personnel. The information collected by the STM/DSE
should be entered into a STM/DSE software- OTLE notebook containing
the SLCP questions for frequent reference and use during life cycle
planning meetings 1involving OT&E software personnel (e.g., the
STM/DSE).

d. The results of the SLCP evaluation should be entered into the
RAMSS evaluatfon data base at least for the characteristics required
by the RAMSS, and at the lower levels if so desired. The minimum
data required includes:

(1) Project Management
a) Planmning Rating
b) Organizational Structure Rating
¢) Design Methods Rating
d) Implementation/Coding Methods Rating
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; ‘ - e) Test Strategies Rating
f f) Project Interfaces Rating
(2) Configuration Management . .
‘ a) ldentification Rating
[ .
: b) Control Rating
c) Status Accounting Rating
b d) Audit/Review Rating
Evaluation scores are in the real range from 1.0 to 6.0. .
: 2.5 USER/SUPPORTER BASELINE ESTIMATE. '
: a. The -User/Supporter Baseline Estimate is derived from inter-
' action among AFOTEC, Using Command, and Supporting Command personnel.
' The RAMSS automated support tools can be used to assist in deriving a
N é draft Estimate from historical data. The Estimate should be obtain-
able through normal program OTLE planning and evaluation functions,
perhaps augmented by one or two short site visits and telephone
contacts. The resulting Estimate consists of the following informa-
tion:
|
P
|

(1) System Identification Data: names of the system, soft-
ware, using and supporting commands

(2) Software Support Concept: block release duration and
overlap, and personnel requirements

(3) Baseline Change Profile: change request totals for up to
three block releases by type, complexity and priority.

b. The User/Supporter Baseline Estimate may not be extensively
used in the Software Product evaluation, the Software Support
@ ‘ Resources evaluation and the Software Life Cycle Process evaluation.

¢ . . II-7
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SOFTWARE PRODUCT EVALUATION GUIDELINES

3.1 INTRODUCTION.

a. The software product evaluation has a top level hierarchy as
shown 1in figure 3-1 (volume III, reference 1.4.8). This top level
hierarchy corresponds to the level of evaluation required by the
RAMSS (reference 1.4.5). In particular, evaluation results at
level 3 of the hierarchy are required for input to the RAMSS evalua-
tion data base. The RAMSS does not require any other specific
assumptions of the software product evaluation.

b. Of the evaluation methodologies used by AFOTEC', the RAMSS
probably has the least effect on the software product evaluation.
aﬁﬂ After examining the questions used during the software product
evaluation, it seemed that the level of responses were in general too
detailed to be influenced by the User/Supporter Baseline Estimate.
For example, many questions require forced responses based upon the
i software development techniques used (1i.e., language type, existence
of preface block information, top down structured programming) which
are independent of the User/Supporter Baseline Estimate of software
support requirements. The responses to some questions in the Instru-
mentation category may be influenced by the evaluator's knowledge of
a high or 1low risk from the User/Supporter Baseline Estimate;
however, it is not possible to make a direct correlation between the
questions and the estimate. The primary value to understanding the
User/Supporter Baseline Estimate in the software product evaluation
process 1is the additional system knowledge provided to the evaluators
that may point to specific problems and/or areas which require
special attention.

| THE BOM CORPORATION | BOM/A3Q-86-0090-TR |
| ' SECTION III
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SOFTWARE PRODUCT
MAINTAINABILITY
(LEVEL 1)

DOCUMENTATION
(LeveL2)

SOURCE CO0t
(LEVEL2)

== MODULARITY

— DESCRIPTIVENESS
= CONSISTENCY
L sweucy

= EXPANDASIITY

— INSTRUMEINTATION

(LEVELD)

= MODULARITY
= DESCRIPTIVENESS
s CW‘I‘IN&V
= SIMPLICITY

= EXPANDABRITY

— INSTRUMENTATION

(LEVELI)
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NOTE: LEVEL IS RELATIVE TO THE SOFTWARE SUPPORTABILITY
EVALUATION HEIRARCHY (FIGURE 1-1).

Figure 3-1. Software Product Maintainability Evaluation
Heirarchy
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3.2 REQUIREMENTS.

The adaptation of the software product evaluation to accommo-
date the RAMSS requirements {s subject to several constraints and/or
requirements listed below.

(1) Requirement 1: The software product hierarchy of evalua-
tion criteria must agree with the hierarchy as presented
fn figure 3-1 through level 3. Each characteristic
(1evel 3) shall be measured on the standard AFOTEC scale
which allows for real valued responses from 1.0 to 6.0.

(2) Requirement 2: The current procedures for evaluating the
software product characteristics must not be signifi-
cantly impacted by the RAMSS requirements. The only
modifications to the current evaluation procedures
include the use of the User/Supportgr Baseline Estimate’
as an estimate of the post deployment software support |
block release schedule, personnel requirements, and level
of change activity. 2

(3) Regquirement 3: Evaluation results must be entered into
the RAMSS evaluation data base using the automated
support tools described in the RAMSS User's Handbook
(reference 1.4.6). The evaluation results correspond to
the level 3 characteristics of figure 3-1.

3.3 GUIDELINES.

The guidelines for adapting the software product evaluation
for the RAMSS are organized into the following subsections: Software
Product Evaluation Procedure, Software Product Evaluation Materials,
and Software Product and RAMSS Interface.
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3.3.1 Software Product Evaluation Procedures. The Evaluation @
Procedure consists of the following four distinct phases:

(1) Phase I - plan for the evaluation

(3) Phase III - evaluate the software product maintainability
(4) Phase IV- analyze and assess the results.

Each of the phases is modified to include RAMSS considerations in the
following way: h

(1) Phase ! - STM/DSE assure that a credible User/Supporter
Baseline Estimate is available. If not, plan to obtain a
draft version based upon historical data using the RAMSS Oy
automatic support tools. Iterate the draft version among
Using Command and Supporting Command personnel until
there is a reasonable agreement of the estimated software
support baseline. See section VI for more details on the
baseline.

(2) Phase II - calibrate the evaluators !

(2) Phase Il - the User/Supporter Baseline Estimate s
explained to the evaluators during the calibration brief-
ing for the software product evaluation. Actual Estimate
data probably has only a minor direct effect of providing
additional system knowledge during the calibration and
eventual evaluation. Most of the value is from communi-
cation and discussion resulting from derivation of the
Estimate. '

= BSIERGA W SOOI ¥ R R R O R R O e e L N e SN R N S NN . |
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(3) Phase IIl - no specific RAMSS impact during this phase.

- (4) Phase IV - the res:its of the software product evaluation
for the level 3 characteristics are entered into the
RAMSS evaluation data base for subsequent risk analysis.

3.3.2 Evaluation Materials. The only additional materials required

for the software product evaluation are the User/Supporter Baseline

Estimate and a current software supportability hierarchy diagram (to
) level 3 characteristics).

‘ 3.3.3 Software Product and RAMSS Interface.

a. The following twelve software product characteristic evalua-
tion scores, in the real range of 1.0 to 6.0, must be entered into
the RAMSS evaluation data base (reference 1.4.6):

(1) Documentation
Modularity Rating
Descriptiveness Rating
Consistency Rating
Simplicity Rating
Expandability Rating
Instrumentation Rating

(2) Source Code
Modularity Rating
Descriptiveness Rating
Consistency Rating
Simplicity Rating
Expandability Rating
Instrumentation Rating

= ISR T RSN T WX REEER
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b. The RAMSS data base should contain the User/Supporter 3Saseline @
Estimate. A printed report can be obtained for use during the Sofi-
ware Product evaluation (reference 1.4.6).

[11-6
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SECTION IV

SOFTWARE SUPPORT RESOQURCES EVALUATION GUIDELINES

4.1 INTROOUCTION.

a. The Software Support Resources (SSR) evaluation has a 'top
level hierarchy as shown in figure 4-1 (reference 1.4.8, volume V).
This top level hierdrchy corresponds to the level of evaluation
results required by the RAMSS (reference 1.4.5). In particular,
evaluation results at the level 3 of the hierarchy are required for
input to the RAMSS evaluation data base. The RAMSS does not require
any other specific assumptions of the SSR evaluation.

‘b. Adequate planning for software support resources depends upon
the expected maintenance change activity. If many changes which tend
e to be complex enhancements are expected, then the resource require-
ments might be extensive. If few changes of low complexity are
expected, then resource requirements might be minimal. The required
schedule for releasing changes to the field also affects the software
support resource requirements. These concepts are part of the User/
Supporter Baseline Estimate. This Estimate is used during the soft-
ware supportability evaluation orientation/calibration of the
evaluators.

4.2 REQUIREMENTS.

The adaptation of the SSR evaluation to accommodate the RAMSS
requirements is subject to several constraints and/or requirements

must agree with the hierarchy as presented in figure 4-1

) o~
listed below.

' (1) Requirement 1: The SSR hierarchy of evaluation criteria

..

l Iv-1 E
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SOPTWARE
SUPPORT
RESOURCES
QLEVEL t)
SUPPORT FACRITY
o e SYSTEMS RESOURCIS
(LEVEL2)
— MANAGEMENT b HOST PROCESSORS GENERAL
e TECHNICAL — SOFTWARE BENCHES SUPPORT
; SYSTEMS
— SUPPORT - LABORATORY-INTEGRATED
TEST FACILITIES
— CONTRACTOR :
— OPERATIONALINTEGRATED R
TEST PAQULITIES
(LeveL) — CONPIGURATION
WMANAGEMENT SYSTEMS
' L— OTHER SUPPORT SYSTEM
(LEVEL3)
E NOTE:  LEVELISRELATIVE TO THE SOFTWARE SUPPORTABILITY
EVALUATION HIERARCHY (FIGURE 1-1) .

Figure 4-1. Software Support Resources Evaluation Hierarchy
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through level 3. Each characteristic {level 3) shall be
measured on the standard AFQTEC scale which allows for
real valued scores from 1.0 to 6.0.

(2) Requirement 2: The current procedures for evaluating the
SSR characteristics must not be significantly impacted by
the RAMSS requirements. The only modifications to the
current evaluation procedures include the use of the
User/Supporter Baseline Estimate as an estimate of the
post deployment software support block release schedule,
personnel requirements and level of change activity.

(3) Requirement 3: Evaluation results must be entered into
the RAMSS evaluation data base using the automated
support tools described in the RAMSS User's Handbook
(reference 1.4.6). The evaluation results correspond to
the level 3 characteristics of figure 4-1.

4.3 GUIDELINES.
The guidelines for adapting the SSR evaluation for the RAMSS
are organized into the following subsections: SSR Evaluation

Procedure, SSR Evaluation Materials, SSR and RAMSS Interface.

4.3.1 SSR Evaluation Procedure. The SSR Evaluation Procedure
consists of the following four phases.

(1) Phase I - plan for the SSR evaluation
(2) Phase II - generate the SSR evaluation questionnaire

.(3)' Phase III - evaluate the capability of the SSR to satisfy
each support requirement

° Iv-3
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(4) Phase IV - combine the evaluation results into an overall
assessment.

Each of the phases is modified to include RAMSS considerations in the
following way:

(1) Phase I - STM/DSE assure that a credible User/Supporter
Baseline Estimate is available. If not, plan to obtain a
draft version based upon historical data using the RAMSS
automatic support tools., Iterate the draft version
among Using Command and Supporting Command personnel
until there is a reasonable agreement of the estimated
software support baseline., See section VI for more

’ details on the baseline.

(2) Phase II - no specific RAMSS impact during this phase.

(3) Phase III - the User/Supporter Baseline Estimate fs
explained to the evaluators prior to conduct of the SSR
evaluation. Most of the benefit is from communication
and discussion during derivation of the Estimate. Actual
estimate data probably have only a minor direct effect ¢°
providing additional system knowledge during evaluation.

: (4) Phase IV - the results of the SSR evaluation for the
¥ level 3 characteristics are entered into the RAMSS
' evaluation data base for subsequent risk analysis.

4.3.2 SSR Evaluation Materials. The only additional mate}'iﬂs

required for the SSR evaluation are the User/Supporter Baseline
. Estimate and a current software supportability hierarchy diagram (to

fevel 3 characteristics).

a.
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4.3.3 SSR and RAMSS Interface.

a. The following twelve SSR characteristic evaluation scores, in
the real range of 1.0 to 6.0, must be entered into the RAMSS evalua-
tion data base (reference 1.4.6):

(1) Personnel Resources
Management Rating
Technical Rating
Support/Clerical Rating
Contractor Rating

-Host Processors Rating

Software Bench(es) Rating

Laboratory-Integrated Test Facilities Rating
@ Operational-Integrated Test Facilities Rating

Configuration Management System(s) Rating

Other Support System(s) Rating

(3) Physical Facility Resources
General Office/Storage Facilities Rating

Support Systems Physical Facilities Rating

b. Some of the twelve characteristics may not be evaluated (e.g.,
contractor personnel, other support systems) because they are not
applicable. In other cases, it may be that two or more of the
support systems are the same, in which case only one score would be
computed.

c. The RAMSS data base should contain the User/Supporter Baseline
Estimate. A printed report can be obtained for use during the SSR
evaluation (reference 1.4.6).

'! (2) Support Systems Resources
S
I
b
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SECTION V
SOFTWARE LIFE CYCLE PROCESS EVALUATION GUIDELINES

5.1 INTRODUCTION.

a. Since AFOTEC does not currently evaluate Software Life Cycle
Process (SLCP) characteristics, this part of the software supporta-
bility evaluation consists of new evaluation criteria along with
recommendations for the procedures, source materials, and responsible
personnel necessary to accomplish the evaluation. Adapting'and
integrating the new criteria and procedures within the current AFOTEC
evaluation structure {s required in order to obtain the necessary
evaluation scores for input to the RAMSS.

b. The complete set of criteria and guidelines for their use are
@’ presented in appendix A. Thfs section provides a concise summary of
the requirements for the SLCP evaluation criteria, the structure of
the criteria, and guidelines for conducting the evaluation of the
software 1ife cycle for these criteria.

5.2 REQUIREMENTS.

The SLCP evaluation criteria and the associated evaluation
procedures are subject to several constraints and/or requirements
listed below.

(1) Requirement 1: The SLCP evaluation criteria shall be
presented in the form of a hierarchy of characteristics
such that the evaluation is conducted at the lowest level
with results accumulating to higher levels of the hier-
archy.  Each lowest level characteristic shall be.

# measured on the standard AFOTEC scale of 1 to 6. The
- SLCP hierarchy (through level 3) shall conform to the
" criteria shown in figure 5-1.

.
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Figure 5-1. Software Life Cycle Pracess Evaluation Hierarchy
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(2) Requirement 2: The procedures for evaluating the SLCP
criteria shall integrate with the general AFOTEC OT&E
process and specifically with the current software sup-
portability evaluation process, The source materials,
personnel requirements, and resource (time/system)
requirements shall not significantly differ from the
current available materials and requirements.

(3) Requirement 3: Although this subtask does not require
the SLCP criteria and evaluation procedure to be auto-
mated, the possibility of automating the bookkeeping
aspects shall be considered and recommendations given.

-(4) Requirement 4: The SLCP criteria shall encompass three
areas of activity: ~procurement, development contractor,
and operation support. The focus within these areas
shall be the software project and configuration manage-
ment process characteristics which affect software sup-
portability.

&

5.3 GUIDELINES.

The guidelines are organized into the following subsections:
Background, Evaluation Responsibility, Evaluation Hierarchy, Evalua-
tion Procedure, Evaluation Source Materials, and Evaluation
Automation. A full set of materials 1including all questions,
definitions, procedures and background is contained in appendix A.
Other than page/section numbering and possible automation considera-
tions, appendix A is structured so as to be easily adapted as an
AFOTECP 800-2 pamphlet.

"W W

5.3.1 Background.

@ a. The software life cycle process (SLCP) is an integral part of
the encompassing system life cycle. The purpose of the SLCP
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evaluation .is to assess those high level aspects of the SLCP which
‘are believed to significantly affect the resulting supportability of
the software products in the software product support environment.

b. The system 1ife cycle consists of four major phases: Concept
Exploration, DOemonstration and Validation, Full-Scale Development,
and Production and Deployment. The procurement process is typically
emphasized in the first three phases of the system life cycle and
repeated in the fourth phase, Production and Deployment, as required
throughout a system's operational life. The first three phases each
culminate in a major decision that is marked with a milestone. These

-milestones have attainment criteria which must be satisfied before
proceeding to the next. '

¢. The system procurement strategy may cause system developments
to skip phases or to have various life cycle activities in any or all
phases. If a phase is skipped, attainment criteria for that phase
must be accomplished during the previous phase.

d. For systems containing computer resources, the system life
cycle phases entail the following activities:

(1) Concept Exploration - Explore the role of computer
resources within the system and plan for computer
resources within the system life cycle.

(2) Oemonstration and Validation - Define system require-
ments, including those allocated to computer resources,
and determine the feasibility of alternative computer
resource approaches to achieving the required operational
and support capability.

(3) Full-Scale 'Develgpment - Contract for and manage the
development of computer resources (operational and
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Q support), including computer hardware and software, and
determine their suitability for production.

(4) Production and Deployment - Deliver systems containing
computer resources to their operational site(s) and
support computer hardware and software during the
system's operational life.

e. The computer software development cycle consists of six’
activities: requirements analysis, pre]iminary design, detailed
design, coding and unit testing, Computer Software Component (CSC)
integration and testing, and Computer Software Configuration Item
(CSCI) 1level testing. These activities include corresponding
reviews, products, and baselines. Whenever computer softwa}e is
developed, the corresponding activities, reviews, products, and base-
lines are applicable; these activities may be repeated if the soft-

ds; ware is redeveloped or modified during any phase of the system life
cycle. The activities can occur sequentially, can overlap in time,
or can proceed concurrently. In the latter case, different portions
of the software are developed in parallel, each portion proceeding
sequentially through the six activities.

f. Although computer software development typically occurs in the
Full-Scale Development Phase, it may alsd occur during other phases.
For example, Concept Exploration may require the development of a
computer software model, Demonstration and Validation may involve the
development of computer software for a prototype system, and
Production and Deployment may necessitate development of a major new
computer software capability in urder to support an evolving system
requirement. In fact, it is common for the system life cycle to
entail computer software development in several phases. The procure- .
ment of computer software for a defense system must be an integral
part of the system process.-Howevgr. procurement events for computer

453 software may not occur at the same time as those for other components
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of the defense system. This condition may occur, for example, when
computer software is developed or modified during more than one phase
of the system life cycle. Typically, computér software is a major
computer resource element and may be managéd according to a different
schedule. For this reason, the computer software development cycle
must be viewed in the context of the system life cycle.

§. The procurement activity and the quality of the resulting
procurement documents and product reviews will greatly affect the
supportabﬂitytof the resulting software products. Within the pro-
curement activity, the software development activity and the transi-
tion from development to operation support will greatly affect the
- supportability of the resulting software products. The planning for
and design of the software operation support life cycle process will
greatly affect the eventual software supportability.

h. Within the three activities of prccurement, development, and
operation support there are two major factors which affect software .
supportability. These software 1ife cycle process factors are soft-
ware project management and software configuration management.

i. For the procurement, development, and operation support
activities the underlying characteristics of the two major factors
differ somewhat. For example, a procurement project manager, devel-
opment contractor project manager, and support block release project
manager have different responsibilities. However, each of these
managers can affect the software's supportability.

J. Within the major factors of project management and configura-
tion management, consistent lower level characteristics are needed
across each of the procurement, development contractor and 6peration
support activities. Project management requires extensive planning,
a good organizational structure, use of consistent design/code/test
methods, and well defined external organizational interfaces.
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. Configuration management encompasses the functional tasks of identi- .
fication of products, control of the process by which modifications
to the products are approved and implemented, account information to
help understand status of approved/unapproved modification requests,
and review of the complete configuration management process and

records to assure that configured software baselines are being
properly managed. :

k. The criteria for assessing the SLCP impact upon the support-
ability of a particular set of software products have been derived
from the considerations discussed above. Current DoD initiatives
which are likely to affect the form and content of these criteria
fnclude the Ada language development (MIL-STD-1815A, refer-
ence 1.4.11), the Defense System Software Development Standard
(0oD-STD-2167, reference 1.4.12), the Software Technology for
Adaptable, Reliable Systems (STARS, reference 1.4.13), the updated
@’?“ DoD Test and Evaluation Policy (DoDD 5000.3, reference 1.4.14) and
the associated guidelines for software test and evaluation (refer- R
ence 1.4.15) produced by the Software Test and Evaluation Project
(STEP). These initiatives along with current practices are the
foundation for defining specific evaluation characteristics.

5.3.2 Evaluation Responsibility.

a. The Software Test Manager (STM) and, when assigned, the Deputy
for Software Evaluation (DSE) are the core of AFOTEC personnel
responsible for assuring that an adequate software supportability
evaluation is conducted. Their responsibilities vary from early
involvement in advance planning for OTRE to attending development ,
activity key reviews such as PDR, CDR, FCAs, and various working t
group meetings. These personnel are responsible for collecting DT&E
. software development information which can be used during OT&E, and
as the field test team resident software experts. It is their

@ responsibility to make sure the OTSE of the software is properly .
addressed throughout the software life cycle. N

< o awte ine ew . v ey - 0
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b. Because of the close association of the STM/DSE with the
overall software procurement development and support processes, it is
recommended that these personnel have the responsibility for assuring
that the SLCP evaluation 1is properly conducted. This means the
STM/DSE must either complete the SLCP questionnaire, or make sure
other qualified personnel complete the questionnaire. In most cases
it is envisioned that the necessary information to complete an SLCP
evaluation will come from procurement documents (such as the SON,
PMD, RFP, TEMP, CRISP, 0/S CMP, CRLCMP and working group documents),
development project reviews (such as POR, COR, FCA, PCA), and soft-
‘ware support resources documents (such as the CRISP, 0/S CMP, project
and configuration management plans). Additional information should
be derived from knowledgéable personnel in the procurement activit;v
development contractor and operation support activity. This evalua-
tion information should be accumulated over the period of OT&E
participation in the system software life cycle process.

5.3.3 Evaluation Hierarchy.

a. The hierarchy of major factors, characteristics and lower
level characteristics 1is derived from considerations described 1in
section 5.3.1 and the requirements of section 5.2. This hierarchy is
f1lustrated in figure 5-1. The concept is to evaluate at a high
level the effect on software supportability of the software procure-
ment, development, and operation/support activities from a management
viewpoint. These evaluation measures are partitioned as appropriate
across the level 3 characteristics shown in figure 5-1. These
measyres are then accumulated to the higher levels to arrive at a
software 1ife cycle process supportability evaluation measure. This
measure {s then integrated with the Software Product and Software
Support Resources measures to obtain an overall software support-
ability evaluation measure.

NPT -
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b. The evaluation major factor values at 1level 2, along with
major factor values from level 2 of the Software Product and Software
Support Resources evaluations, are used in a regression equation: to
determine overall software supportability risk. The major factors
which are drivers for this risk are also determined. The specific
questions and guidelines for interpretation are described in
appendix A.

5.3.4 Evaluation Procedure. The SLCP evaluation procedure is an
embedded part of the RAMSS and the general software supportability
evaluation process as shown in figure 5-2. The specific aspects of
the SLCP evaluation are briefly described in the following para-
graphs, and in appendix A.

5.3.4.1 Planning the Evaluation.

e a. It is necessary for the STM/DSE to carefully plan ‘for the
collection of required SLCP data in order to adequately complete the
SLCP evaluation questionnaire. The STM/DSE should review the SLCP
questionnaire during AFOTEC advanced planning along with the likely
sources for answers to the SLCP questions (see appendix A). A time-
table should be developed as part of the evaluation plan which
specifies when the {identified source documents will be available,
program reviews will be held, tests will be conducted, and key per-
sonnel can be visited to retrieve the information needed to answer
the questions during the "official® conduct of the evaluation.
Furthermore, problems/concerns noted by AFOTEC personnel during this
planning and data collection phase can be presented to procurement
and development contractor personnel for possible .early life cycle
resolution.

b. This SLCP focus during the OT&E planning process does not
cause a significant change in the wusual process. Most source
Q resources for question resolution will be similar from system to
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PLAN EVALUATION

ESTABLISH BASELINE SS ESTIMATE

TAILOR ESTIMATE TO LEVEL OF EVALUATION
ESTABLISH EVALUATION STRUCTURE FOR

=  SOFTWARE PRODUCTS

=  SOFTWARE SUPPORT RESOURCES

=  SOFTWARELIFE CYCLE PROCESS

T

CONDUCT EVALUATION

CALIBRATE EVALUATION QUESTIONNAIRES
AND EVALUATORS. EXPLAIN BASELINE SS
ESTIMATE AND RELATIONSHIP TO
EVALUATION METRICS ANO RISK MEASURES

COMPLETE EVALUATION AT LEVEL
DESIGNATED 8Y PLAN

=  EVALUATOR INFORMATION AND
COMMENTS

=  EVALUATION METRICS

T

ANALYZE EVALUATION RESULTS

COMPUTE MEASURES OF RISK ANO RANGE
OF VARIANCE

CONSTRUCT RISK PROBABILITY DISTRIBUTION
PUNCTIONS SASED UPON MEASURES OF MISK
ANO HISTORICALHEURISTIC MAINTENANCE
CURVE SHAPES.

COMPUTE SUPPORTABILITY RISK (H/MEDA.O)
AND RISK DRIVERS

PERFORM TRADEOFF ANALYSIS USING
MEASURES OF RiSK, RISK ORIVERS, AND
HISTORICAL SUPPORT DATA TO DETERMINE
POSSIBILITIES FOR REDUCTION OF SS RISK
AND CONSEQUENCES OF RESIDUAL RiSK

DETERMINE EVALUATION RELIABILITY

T

REPORT RESULTS OF EVALUATION

REPORT QVERALL $S RISK (TO APPROPRIATE
REPORT LEVEL)

HIGHLIGHT $S RISK DRIVERS
INDICATE ALTERNATIVES TO REDUCE SS RISK

PRESENT CONSEQUENCES OF ASSUMING $$
RISK

Figure 5-2.
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system. For the most part, the SLCP questionnaire can serve as a
simple checklist for AFQTEC SLCP concerns addressed during OT&E
planning and software system data collection processes.

c. During the data collection it should also be possible for
the STM and DSE to establish a perspective on the possible ranges for
the User/Supporter Baseline Estimate datd. For example, information
from the contractor development activity should indicate how often
changes are being made to the development baseline and the nature of
those changes (type, complexity). The trend over time for these
change data and the number and skill 1level of the development
contractor personnel will be an 1indicator of the associfated data
required for the User/Supporter Baseline Estimate (see section VI).

5.3.4.2 (Conducting the Evaluation. Conducting the SLCP evaluation
consists of the formal completion of the SLCP questionnaire responses
e by the STM, DSE and other designated personnel. Previously collected
data, updated so as to reflect current software life cycle process
status, can be used as a basis for the responses. The User/Supporter
Baseline Estimate can be compared to associated change data and
personnel requirements during development to help determine the over-
all impact of the software maturity upon the software's support-
ability. Once the question responses have been completed, the
s responses are entered into the RAMSS automated support tool data base
) for analysis.

5.3.4.3 Analyzing Evaluation Results.

a. The RAMSS automated support tool provides SLCP analysis
results in the form of evaluation averages at each level of the
hierarchy, percentile of the SLCP evaluation scores relative to all
: evaluation data base SLCP evaluation scores, and the relative impact
) _ of the SLCP major evaluation factors (project management and configu-
m ration management) upon the overall software supportability risk

assessment.,
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b. The specific interpretation and -form of the SLCP analysis
results as part of the RAMSS analysis are described in more detail in
" the RAMSS User's Handbook (reference 1.4.6).

5.3.4.4 Reporting Results of Evaluation. The SLCP evaluation
results are reported as part of the overall RAMSS results. The form
of these results is dependent upon AFOTEC reporting requirements.
The output from the RAMSS automated support tool forms a basis for
the reporting of these results as described in the RAMSS User's Hand-
book (reference 1.4.6).

5.3.5 Evaluation Source Materials. A summary of potential source
resources for use 1in the SLCP evaluation is presented 1in this
section. There is some overlap in the use of resources across
process activities and evaluation factors. A 1list of source
resources is shown in figure 5-3. These source resources are meant
to be reasonably thorough, but not necessarily complete. Guidelines
for use of these materials for each question are presented in
appendix A. )

5.3.6 Evaluation Automation.

a. The evaluation procedure described in section 5.3.4 and in
more detail in appendix A is essentially manual. Since there is only
one questionnaire and a reasonably finite set of questions, it is not
too difficult to manually average the low level evaluation metrics to
compute the evaluation metrics at 1level 3 of the SLCP hierarchy.
However, it is inconvenient and does not allow for various subgroup
computation.

b. It would be very simple to create a data base of questions and
requirement statements which could be used as an automated aid for
the SLCP evaluation bookkeeping functions. '
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Directives, Regulations, Standards

0oDD 5000.1, Major System Acquisition, 19 Nov 1983.

DoDI 5000.2, Major System Acquisition Procedures, 19 Nov
1985.

DoDD 5000.3, Test and Evaluation, 26 Dec 1985 (DRAFT).

DoDD 5000.3 M-3, Software Test and Evaluation Manual, Oct
198S.

DoDO 5000.29, Management of Computer Resources in Major
Systems, 26 Apr 1976 (In Revision).

Do0D 5000.31, Higher Order Programming Language (HOL)
i;ggdardizaﬂon Policy for Embedded Computers, 10 Jun

AFR 800-14 Vol. I, Management of Computer Resources in
Systems, 12 Sep 1975. . .

AFR 800-14 Vol. II, Acquisition and Support Procedures
for Computer Resources in Systems, 26 Sep 1975.

AFR 55-43, Management of Operational Test and Evaluation,
28 Jun 1985. ~

AFR 65-3, Configuration Management, 1 Jul 1974,
AFR §0-14, Test and Evaluation, 12 Sep 1980.

AFR 800-4, Transfer of Program Management Responsibility,
15 Jun 1982, -

AFSCP 800-48, Software Management Indicators, 9 Dec 1985.
AFOTECR 55-1, AFOQTEC Operagions Regulation, 1 Jun 1985.

?gggsm-zmn Defense System Software Development, 4 Jun

DoD-STD-2168, Software Quality Evaluation, 24 Apr 1985
(DRAFT). .

Figure 5-3. SLCP Evaluation Source Resources
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17.  DoD-STD-480A, Configuration Control - Engineering
Changes, Deviations and Waivers, 12 Apr 1978,

18. 000-STD-482A, Configuration Status Accounting Data
Elements and Related Features, 1 Apr 1974,

19. MIL-STD-483A, Configuration Management Practices for
Systems, Equipment, Munitions, and Computer Programs,
4 Jun 1985,

20, MIL-STD-490A, Specification Practices, 4 Jun 1985.

21. MIL-STD-15218, Technical Reviews and Audits for Systems,
Equipments, and Computer Sc”tware, 4 Jun 1985.

22. MIL-S-52799A, Software  Quality Assurance  Program
Requirements, 1 Aug 1979.

23. Joint Regulation, Manaiement of Computer Resources in
Defense Systems, 30 Dec 1983 (DRAFT).

24. Joint Regulation, Data Item Descriptions, 4 Jun 1985.

25. _TRW Guidebook Series, An Air Force Guide to Computer
Program Configuration Management, Aug 1977.

26. POWER System Manager's Manual, 1983.

27. ANSI/IEEE Std 828-1983, Software Configuration Management
Plans, 23 Jun 1983.

28. ANSI/IEEE Std 829-1983, Software Test Documentation,
19 Aug 1983.

Project Specific Documents

“.
1,

i
o
e
W
"4

1. Program Management Directive (PMD)

- o w» >

2
2
N

2. Program Management Plan (PMP)
3. Test and Evaluation Master Plan (TEMP)
4. Computer Resources Life Cycle Management Plan (CRLCMP)

Figure 5-3. SLCP Evaluation Source Resources (Continued)
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5.

BOM/ABQ-86-0090-TR

Computer Resources Integrated Support Plan (CRISP)
6. Operational/Support Configuration Management Procedures
(0/S CMP) )
7. Development Test and Evaluation Plans
8. Operational Test and Evaluation Plans
9., Contractor Computer Program Development Plan (CPOP)
10. Contractor Software Configuration Management Plan (SCMP)
11. Contractor Software Quality Assurance Plan
&
{Eﬁ . Figure 5-3. SLCP Evaluation Source Resources (Concluded)
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¢. For the present, it is convenient to integrate the SLCP
evaluation metric entry and computation at the lowest level of the
hierarchy into the RAMSS data base (reference 1.4.6). Although this
is not consistent with the level 3 data entry to RAMSS for the Soft-
ware Product and Software Support Resources evaluations, it does
automate the SLCP evaluation computations. In addition, it does not
preclude entry of SLCP evaluation results at the level 3 if another
automated bookkeeping (or alternate set of low level characteristics)
is implemented (e.g., an ASSET-SLCP data base).
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@ ' SECTION VI

USER/SUPPORTER BASELINE ESTIMATE GUIDELINES

6.1 INTRODUCTION.

a. The \User/Supporter Baseline Estimate is derived from a
' combination of historical data in the RAMSS data base, and the
experience of the system's Using Command/Supporting Command person-
nel. The Estimate summarizes the general resources and level of
support activity required to maintain the subject software system.
Specifically, the Estimate consists of system software identification
information, block release cycle, direct personnel full time equiva-
lents and skill level, and the estimated change request profﬂe over
the first few (up to three) block releases.

e b. The User/Supporter Baseline Estimate derivation {s dependent
upon cooperation from the system's Using and Supporting Command
personnel. This cooperation and the consequent discussions concern-
ing the support requirements may be the most valuable result of the
derivation. Typically the steps to deriving an Estimate include:

(1) Prepare draft Estimate from RAMSS data base using similar
systems and best guess from CRISP information

(2) Obtain feedback from Supporting Command personnel on
draft ’

(3) Obtain feedback from Using Command personnel on draft and
Supporting Command comments

g (4) Prepare update to draft

' (5) [terate steps 2,°3, 4 as often as necessary.

VI-1 : .
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¢. The derivation of the User/Supporter Baseline Estimate should @
be completed prior to the software supportability evaluation. The
Estimate is used as part of the evaluator calibration/orientation
part of the Software Product, Software Support Resources, and Soft-
ware Life Cycle Process evaluations.. An example of a User/Supporter
Baseline Estimate is presented in figure 6-1 along with the estimated Y
risk computed by the RAMSS automated support tool.

6.2 REQUIREMENTS. '

The derivation and use of the User/Supporter Baseline Estimate
fs a unique feature of the RAMSS. The 1impact of this Estimate upon
the current Software Supportability Evaluation is subject to several
constraints and/or requirements 1isted below.

(1) Reguiremenf 1. The RAMSS requires the derivation and use
of a User/Supporter Baseline Estimate. It is not a @h
requirement as to how this Estimate is derived

(2) Regquirement 2. It must be possible to derive the data
for a draft User/Supporter Baseline Estimate even if the

)
Using and Supporting Command personnel are not coopera- ?
)

tive or cannot agree

T

(3) Requirement 3. The impact on OT&E personnel resources
for the derivation and use of a User/Supporter Baseline
Estimate must be minimal. The procedure for deriving
such an Estimate must integrate naturally with the
current AFOTEC OT&E process

(4) Requirement 4. There must be a way to create, store, and
retrieve a User/Supporter Baseline Estimate as part of
the RAMSS data base and automated tool support. An

Estimate report for use during evaluations must be able @
to be generated from the automated tool support for -
RAMSS, :

.

j : Vi-2
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EVALUATION REPORT A1: USER/SUPPORTER BASELINE CONCEPT

SYSTEM PROFILE

SYSTEM ¢ Jnos
SWSYSTEM : CLASS 2 TERMINAL (C2T)
swrvet ;. C-t
SUPPORTIR : WR-ALC
UsStR 1 HQ-TAC

SUPPORT CONCEPT
RELEASE SCHEDULE: 9 MONTH BLOCK RELEASE CYCLE WITH 3 MONTH OVERLAP
SUPPORTSTAPF : 16 PERSONS, 10% DEDICATIO, AVG SKILL 3.0

10 PERSONS, 95% DEDICATED, AVG SKILL 3.0

@ .. BASELINE SUPPORT PROFILE
4
TYrt comeLEXITY PRIORITY
1 26 (26,0,0) {0,0,26) (0.0,26)
| kL (29,6,0) ,11,22) (0.4,31)
3 “ (34.8,0) (4,14,28) (4,4,30)

ESTIMATED SOFTWARE SUPPORTABILITY RISK

AVALABLE PERSON MONTHS PER
[ Lo CHANGE (PMPC) ESTIMATED PMPC IS'I’N.ATID RISK
1 320 1.98 0.31
2 1.9 248 0.61
3 143 .99 .77

Figure 6-1. Example User/Supporter Baseline Estimate
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6.3 GUIDELINES.

The guidelines for deriving the User/Supporter Baseline
Estimate and integrating its use into the software supportability
evaluations are described in the following subsections.

6.3.1 Derivation of User/Supporter Baseline Estimate. The steps in
the derivation of a User/Supporter Baseline Estimate are illustrated
in figure 6-2 and described in the following paragraphs.

6.3.1.1 STEP 1: Generate Draft Version Using RAMSS. The automated
tool support for RAMSS (reference 1.4.6) provides the capability to
derive an initial draft version of the User/Supporter Baseline
Estimate from historical data and direct input. The options include:

- (1) Enter data as determined from discussions with the Using
and  Supporting Command personnel, CRISP or other
documentation, and/or from best guess '

(2) Select baseline estimate data from an entry in the main-
tenance release data base

(3) Select baseline estimate data from the average of current
maintenance release data (all or restricted to the
systems of the same software type as the subject system)

(8) Select baseline estimate data from among the current
baseline agreement entries.

The data to be derived/entered includes:
(1) System Identification Data: system name, software system

name, software system type, Using Command, and Supporting
Command/support contractor name

vI-4 ' .
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B

STEP

ORAPFT VERSION

sTEP3

COMMAND
UPDATE

STEPS

UPOATE RAMSS
DRAFT

@ Figure 6-2. Derivation of User/Supporter Baseline Estimate
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(2) Software Support Concept: block release duration and any
overlap in releases, number of full time equivalent
(number of persons times percentage dedicated) support
persons, and average skill level of personnel

(3) Baseline Change Profile: total number of changes, number
of changes by type, number of changes by complexity, and
number of changes by priority, as expected for up to
three block releases.

3 A “change" is a formarl software change request which results in a
modification to a block release if accepted for implementation.

¢ 6.3.1.2 STEP 2: Obtain Update to Draft Version from
X §upportmg Command.

a. The current draft version of the User/Supporter Baseline
Estimate should be discussed with the Supporting Command personnel.
This discussion could be during an onsite visit by AFOTEC personnel,
21 onsite visit by Supporting Command personnel to AFOTEC, a part of
a regularly scheduled project working group meeting (e.g., the
Computer Resources Working Group (CRWG)), or simply through phone
- conversations,

b. It should be emphasized that these baseline estimates are
very dynamic and represent a combination of historical data and an
i educated but subjective estimate based upon knowledge about the

actual software system. Initiation or expanded continuation of dis-
; cussion among Using Command, Supporting Command, OT&E, and OT&E per-
sonnel is a very important by-product of this derivation process.
4 Much of the necessary information should already exist in the CRISP
3 or other planmning documents.

VI-6
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c. This step may be iterated as often as necessary until the
Supporting Command personnel are reasonably comfortable with the
Baseline Estimate.

6.3.1.3 STEP 3: Obtain Update to Draft Version from Using -Command.

a. The current draft version and any Supporting Command updates
should be discussed with the Using Command personnel. This process
is very similar to STEP 2 with the exception that the Using Command
personnel will tend to have a more general view of the support
resource requirements. The block release duration, total number and
skill 1level of personnel, and total number of change requests per
block release should be discussed. More detailed information such as
type, complexity, and priority of changes are 1likely to be only
lightly discussed. Occasionally the priority of changes will be
discussed. '

b. The same emphasis and iteration as in STEP 2 is appropriate
for this STEP 3. '

6.3.1.4 STEP 4: Update Oraft Version Using RAMSS. Using the same
automated support tools as in STEP 1, the draft version of the User/
Supporter Baseline Estimate should be updated. The updated version
can be printed as a report, and if necessary redistributed to the
Supporting and Using Command personnel for further comments and
fteration. After an appropriate series of updates and iterations,
there should be some consensus of the Estimate. This Estimate can
then be used to obtain the initial estimate of the software support-
ability risk and as part of the software supportability evaluation.

6.3.2 Use of User/Supporter Baseline Estimate.

a. The User/Supporter Baseline Estimate 1is used for several

@ purposes: h

VI-7
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(1) Catalyst for indepth discussions of software support @
resources and life cycle process management requirements

(2) Information for use during the software supportability
evaluations, primarily for evaluator orientation.

b. The first use of the Estimate as described above is the most
important. Without the discussion, the important support resource
fssues would not come to be known, and a valid Estimate would be
unlikely. This knowledge allows for more precise personnel require-
ments to be specified, for a better understanding of the block
release cycle, and a more realistic set of change profile counts.
The discussion also stimulates a better understanding of the defi-

ciencies, benefits and major issues in the project and configuration I
)
A XK

- ———

management 1ife cycle processes, all of which should be reflected in
the CRISP/CRLCMP and/or 0/S CMP,

c. The Estimate is 1input to the Software Product, Software {‘.
Support Resources, and Software Life Cycle Process evaluations so as
to provide additional system knowledge to aid an evaluator's
responses based ‘upon expected software maintenance activity and
resource requirements.

d. The Estimate can be derived without Using/Supporting command
participation, especially when early system software supportability
assessments are derived. However, due to the benefits derived from
command participation, ‘it is highly recommended.

ot Tt T e e
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APPENDIX A
SOFTWARE LIFE CYCLE PROCESS EVALUATOR'S GUIDE

The purpose of this appendix 1s to provide the Software Test
Manager (STM) and Deputy for Software Evaluation (DSE) with the
information needed to accomplish the Air Force Operational Test and
Evaluation Center's (AFOTEC's) software 1ife cycle process evalua-
tion. In this appendix, “software 1ife cycle process” is 1imited in
scope to software project management and software configuration man-
agement assessments.

This appendix 1is an evolutionary document that should be
updated periodically. Questions contained are intended to be only a
representative sample of software 1ife cycle process questions. This
version represents - initial version and your written inputs are
solfcited for the ne«t update. '

This appendix 1is intended to be a volume in a series of
Software Operational Test and Evaluation Guidelines prepared by the
Software Evaluation DOivision of the Logistics Directorate. It is
intended for use in the operational test and evaluation of softwara.
Comments should be directed to the Office of Primary Responsibility
(OPR). The series of guidelines are:

AFOTEC Pamphlet 800-2, Volume 1 - Management of Software Opera-

tional Test and Evaluation

AFQTEC Pamphlet 800-2, Volume 2 - Reserved

AFOTEC Pamphlet 800-2, Volume 3

Software Maintainability -
Evaluator's Guide '

Software Operator-Machine
Interface - Evaluator's Guide

AFOTEC Pamphlet 800-2, Volume 4

B8DM/ABQ-86-0090-TR
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AFOTEC Pamphlet 800-2, Volume 5 - Software Support Facility @
Evaluation - User's Guide
(current’y not being
published)
AFOTEC Pamphlet 800-2, Volume 6 - Reserved
Paragraph Page
General A.1 A-2
Overview A.2 A-3
Software Life Cycle Process Evaluation Method A.3 A-4
Software Life Cycle Process Evaluation Procedure A.4 A-20
Response Form A.5 A-23
Response Scale A.6 A-24
Evaluation Information Sources A.7 A-25
RAMSS Interface A.8 A-27 |
Summary of Evaluation Philosophy A.9 A-28
Attachment's - ' @
Al. Question Response Guidelines Al-1
k A2. Summary List of Questions A2-1
| A3. Glossary A3-1
2 Figures
A-1. Elements Life Cycle Process A-5
A-2. Software Life Cycle Process Evaluation Procedure A-21
) A-3, Focus of SLCP Evaluation by Activity and Phase Applied A-22
A-4, Information Sources for SLCP Evaluation A-27
A.1 GENERAL.
* a. Software supportability is a measure of the adequacy of
personnel, resources, and procedures to facilitate the support
activities of modifying and installing software, establishing an
) -operational software baseline, and meeting user requirements. Soft-
ware supportability ?s 1 function of the quality of =he sof‘ware @ !
' A-2




1ife cycle management processes which control the procurement, devel-
opment, operation and support of the software. '
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products, the capabilities of the software support resodrces. and the
b. The focus of this guide 1is upon the life cycle managemeht |
" processes of software project management and software configuration |
management. -

A.2 OVERVIEW.

a. The STM/DSE should read paragraphs A.l through A.9 in their
entirety and understand the evaluation concept and procedures before
beginning any evaluation. These pages provide the evaluator with:

(1) A background of the AFOTEC software maintainability
evaluation concept

(2) A basic understanding of the evaluation procedures

(3) Detailed f{nstruction for using the software 1life cycle
process questionnaires.

b. Attachment Al contains the questionnaires and explanatory
information on each question, This information is provided in an
dttempt o ensure that the STM/DSE fully understands the intent of
each question. Included are definitions of terms, examples, explana-
tions, and special ‘case response instructions, as necessary. Attach-
ment Al is designed to be used as the source of questions for the
evaluation.

. C. Attachment A2 contains a summary list of all the questions for
quick reference. Attachment A3 is a glossary of terms. '

@ d. Questions are not listed in the order of imoortance.
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A.3 SOFTWARE LIFE CYCLE PROCESS EVALUATION METHOOD.

a. The method for evaluating the software 1ife cycle process is
based on the use of closed-form questionnaires with optional written
_rationales Justifying the evaluation score assigned to a question.
These questionnaires are designed to determine the degree to which
certain desirable attributes affecting software supportability are or
will be part of the software life cycle process. The elements of the
software 1ife cycle process and their relationships are shown in
figure A-1 and are described in the following paragraphs. The hier-
archical evaluation structure shown in the figure enables the STM/DSE
to identify potential software supportability problems at various
levels: category/major factor (project management, configuration
management), characteristics (planning, organizational structure,
design methods, implementation methods, test strategies, and project
interfaces), low level characteristics (individual questions), or
some combination. Each question should be evaluated on the.basis of
its characteristic. '

b. Software life cycle process management {s a combination of the
policy, methodology, procedures, and guidelines applied in a software
environment to the software development and support life cycle
activities. The major management aspects for purposes of software
supportability can be grouped into two categories or major factors:
software project management and software configuration management.
The major factor characteristics are avaluated with respect to their
impact upon software supportability considerations. " A1l 1life cycle-
phases and the activities of procurement, development, operation and
support are applicable. '

c. Software project management is concerned with producing. a
software product: either the initial production baseline or a version
of the production baseline. During development there are many man-
agement characteristics which will influence the supportability of
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Figure A-1. Software Life Cycle Prqcess Evaluation Hierarchy
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the software. Procurement activity i{s responsible for overall
project management including planning for supportability. Develop-
ment contractor activity is responsible for managing the delivery of
the production baseline within the procurement activity requirements.
During post deployment the software support activity directly
controls the baseline update process. Lack of planmning, poor
organizational structure, inadequate design/implementation/test
methods and strategies, and poor interfaces among responsible
activities all affect the supportability of the resulting software
product. )

d. Software configuration management is concerned with providing
a means through technical and administrative direction and surveil-

lance to:
(1) ldentify and document the functional and physical char-
‘ acteristics of a configuration item, 1)
' I
' g
' s

(2) Control changes to those characteristics, and

(3) Record and report change processing and impiementation
status.

The three areas that produce these results are configuration identi-
fication, configuration control, and configuration status accounting.
A fourth area, configuration audits, verifies that a completed
product and 1{ts documents meet contractual requirements. The
procurement, development, operation and support activities all have
configuration management responsibilities to assure that the baseline
produdtibn products and subsequent revisions are properly controlled.
These configuration-management responsibilities have an impact upon
the supportability of the software products.
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e. Responsibility for the procurement activity rests with those
government/military organizations which assure delivery of a produc-
tion system. Primary organizations include the cognizant program
office and the implementing command. The supporting command and
using command have 1mportint interfaces with the primary organiza-

. tions during the procurement process. Organizations responsible for
! DTLE, OT&LE, and perhaps IVAV have specific roles in the procurement
process.

{ f. Responsibility for the development contractor activity rests
with those government/private organizations which accomplish the full
' scale development of the production system. Primary organizations
include the contractor.

e production system and/or provide support for the production system.
Primary organizations 1include the using command and supporting
command. Contractor organizations may provide support for the

: supporting command.

A.3.1 Software Project Management Test Factors. The software
project management evaluation is based on six characteristics or test
factors: planning, organization structure, design methods, imple-
mentation methods, test strategies, and gproject interfaces.
Definitions of these test factors and discussions of their applica-
tion in the evaluation process are given in the following paragraphs.

] A.3.1.1 Planning.

a. The software project management process utilizes planning
which enhances software supportability to the extent that plans for
the development, test, product transfer, operatfon and support exist,

m have been implemented, have been appropriately coordinated across
ictivitias, and satisFy contractual ing/or ~2quidation -~2quirements.

g. Responsibility for the operation support activity rests with
those government/military/private organizations which operate/use the
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b. Major planning documents for the procurmnt activity
fnclude the Program Management Directive (PMD), Program Management
Plan (PMP), Test and Evaluation Master Plan (TEMP), Computer
Resources Integrated Support Plan (CRISP), Operation/Support Con-
figuration Management Procedures ‘0/S CMP), the Development Test and
Evaluation (DTLE) plans, and the Operational Test and Evaluation
(OT:E) plans. In the Joint Logistics Commanders Software Standardi-
zation program, the CRISP and 0/S CMP are combined into a Computer
Resources Life Cycle Management Plan (CRLCMP).

c. Major planning documents for the devﬂopment contractor
activity 1include the Systen/Segment Specification, the Software
Development Plan (SDP), Software Configuration Management Plan
(SCMP), Software Quality Assurance Plan (SQAP), Software Standards
and Procedure Manual (SSPM) and the Software Test Plan (STP). i
d. Major planni o
o planning documents for the operation support activity
include the TEMP, OT&E plans, OTLE plans, CRISP, O/S CMP, and CRLCMP I

e. One of the most important results of good p1ann1ng is the
coordination of information across the various planning documents to
minimize redundancy and satisfy the necessary content requirements of
the plans. The conciseness and level of detail of planning informa-
tion is very important. Frequently plans act as a place holder for
“real" information, serving a role little better than 2 "TBO". To
say that structured programming standards will be followed is not
precise enough in the Software Standards and Procedure Manual.
Precise programming requirements which represent the contractor's
definition of "structured programming standards" must be specified in
a manner suitable for quality assurance testing for conformance. As
another example, it is not satisfactory to indicate in the CRISP that
support resources space requirements are 4,800 square feet, It is
necessary to i{ndicate how that space 1s allocated among ' support
personne! office space, system support space, storage/library space, @
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and any other space allocations which might be peculiar to the
particular application system. Furthermore, a top level facility
layout showing the physical relationship among the space allocations
is appropriate.

f. When systems have interservice operability requirements,
then plans for the appropriate interservice interfaces and Jjoint
activities should be clearly specified, particularly the plans for
supporting the software.

g. When development contractor activity involves subcontrac-
tors, the plans. for managing the subcontracter effort and the sub-
contractor internal plans for managing their efforts should be
clearly specified, particularly any plans for supporting deliverable
software.

& h. A good plan will possess a concise statement of the objec-

' tives of the plan, the techniques and methods by which the plan will

. be implemented, the responsible organizational elements for making

sure the plan is implemented and evolved as necessary, the schedule

! by which the objectives of the plan are to be accomplished, and the
relationships of the plan to any other system elements.

- i. Planning is evaluated for how well the life cycle plans
' address software supportability.

. A.3.1.2 Organization Structure.

| a. The software project management process organization struc-
. ture enhances softiware supportability to the extent that the physical
l . s structure, functional responsibilities, external interfaces and
] assigned personnel provide for continuity over the software 1life
; cycle phases, and have proper interfaces with organizations respon-
” sible for software support.
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b. The procurement activity must have an organization structure
which provides continuity across 2all life cycle phases and through
each milestone. The organization structure must provide for adequate
dissemination and coordination of information among all activities.
Organization elements must provide functions for project oversight,
configuration management, quality evaluation, project reviews and
audits, testing and evaluating transfer of responsibility, and plans
and policies.

¢. The development contractor activity must have an organiza-
tion structure which matches the work breakdown structure and pro-
vides continuity throughout all full scale development activities and
the transition into post deployment support. Appropriate organi-
zational elements should exist for internal configuration management,
quality assurance, test and evaluation, product development, and
procurement/support contractual interface activity.

d. The operation support activity must have an organization
structure which satisfies mission requirements within the require-
ments imposed by the procurement and development activity organiza-
tion and applicable regulations and directives. Organization ele-
ments should be established early in the development phase %o assur2
proper transition to post deployment support through understanding of
the software support requirements. )

e. Organization structure is evaluated for how well software
supportability issues are able to be addressed within the physical
form of the structure and the functional responsibilities of the
organizational elements using the assigned personnel. .

A.3.1.3 Design Methods.

a. The software project management process utilizes design
methods which enhance software supportability to the extent that

A-10
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design methodology standards and conventions are: 1) documented,
followed, and validated through quality assurance, 2) can be transi-
tioned to support activity, and 3) produce adequate dcsigh specifica~
tions which reflect supportability characteristics. '

b. The procurement activity design methods are reflected in the
requirements imposed upon the development contractor activity through
the system/segment - specification and the request for proposal,
Procurement monitoring of development contractor -design activities
and acceptance of those activities is also a reflection of the pro-
curement activity design methods.

c. -The development contractor activity design methods should be
defined in an internal standards and convention manual, and validated
by a quality assurance function. The methods should reflect use of a
consistent methodology, traceability between requirements and produc-
tion products, traceability of design decisions, information hiding,
and use of techniques to enhance the software product characteristics
of modularity, descriptiveness, consistency, simplicity, expandabil-
ity, and instrumentation. Automated tool support as an aid to devel-
opment design and support design evolution is an important part of
the development contractor desjgn methods.

d. The operation support activity design methods should be
defined at a high level in a procurement activity requirements speci-
fication, and at a Tlower level by an internal support standards and
conventions manual. The methods should have a close similarity to
the methods used by the development contractor activity in order to
facilitate transition of the software design evolution to the support
activity.

e. Design methods are evaluated for characteristics which

indicate that software supportability has been designed into the

software products.

A-11
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A.3.1 Implementation Methods.

a. The software project management procesé utilizes implementa-
tion methods which enhance software supportibmty to the extent that
imp lementation/coding/testing methodology, standards, and conventions
are: 1) documented, followed, and validated through quality
assurance, 2) can be transitioned to the support activity, and
3) produce supportable production products.

b. The procurement activity implementation methods are reflected
in the requirements imposed upon the development contractor activity
for implementation/coding standards and the process through which
- such standards and the form of the production products are reviewed
and accepted for operation and support.

¢. The development contractor activity implementation methods
should be defined in an internal standards and conventions manual and
validated by a quality assurance function. The methods should
reflect use of acceptable implementation team organizational strate-
gies such as the chief programmer team methods which enhance trace-
ability among requirements/design/product, and techniques to enhance
the software product characteristics of modularity, descriptiveness,
consistency, simplicity, expandability, and instrumentation. Auto-
mated tool support as an aid to development implementation and change
processing is an important part of the development contractor imple-
mentation methods.

d. The operation support activity implementation methods should
be defined at a high level in a procurement activity requirements
specification and other support documents such as the CRLCMP (or
CRISP and 0/S CMP). Specific methods should be defined at a low
level by an internal standards and conventions manual. The methods
should have a close similarity to the methods used by the development
contractor activity in order to facilitate transition of the software
impiementation 2voiution 3 the support activity.

A-12




~ potential for effective use during software support, .and the trace-
. ability of implemented product status and top level requirements.
A.3.1.5 Test Strategies.

a. The software project management process utilizes test
strategies which enhance software supportability to the extent that
the test plans, descriptions, procedures, and results have been: -
1) documented, 2) can be transitioned to the support activity, and
3) provide for a consistent and systematic process for verifying and
validating that software requirements have been satisfied.

b. The procurement activity test strategies are documented in
the TEMP, OTLE plans and reports, OTLE plans and reports, optionally
in IV&V plans and reports, the preliminary and formal qualification
tests (PQTs and FQTs), and the acceptance strategies which revolve
around formal reviews . (e.g., SSR, POR, COR, TRR) and audits (e.g.,
FCA, PCA). The test strategies should clearly indicate software test
objectives, relationships to system test objectivas, relationships
among the various test organizations and results (e.g. OT&E, OT&C,
IV&V), contractually binding aspects of tests such as the schedule
and deliverables, and precisely what tests will constitute acceptance
of the production product. A test strategy for the transition period
after the production decision and for a defined period of time after
PMRT should be specifically addressed.

_ THE BOM CORPORATION . BOM/ABQ-86-0090-TR

. e. Implementation methods are evaluated for consistency with
standards, availability of automated tool support capabilities in the
form of software benches and {integrated laboratory test beds,

@

-

¢. The development contractor activity test strategies are
documented in test plans, procedures and reports. Automated support
in the form of software benches, laboratory integrated test beds, and
operational integrated systems has a major impact upon the effective-

)

w ness of the tests, and a clear strategy for use of such tools should '
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be documented, used, and early transitioned to the support activity.
These test strategies should address: 1) features to be tested,
2) traceability to the requirements specifications, and 3) among the
various test documents, a consistent approach to testing various
levels (e.g., unit, integrated, system), environmental requirements,
organizational responsibilities and interfaces, schedule, deliver-
ables, risk and contingercies, and acceptance/approvals.

d. The operation support activity test strategies documentation
is similar to the procurement activity (e.g., for the TEMP and FOTLE
plans as dynamic documents) and the development contractor activity
(e.g., via transition of the test plans/procedures/results and auto-
mated tools to the support activity). Coordination between the
operational activity and support activity test strategies is impor-
tant during post deployment due to the requirsment to use operational
test beds. This coordination should be reflected via resource
requirements in the top level planning documents such as the TEMP,
CRLCMP (or CRISP and 0/S CMP) and specific software support manage-
mert project (i.e., block release) internal documents. Similar test
strategy characteristics as in subparagraphs ¢ and d above should be
present in the operation support activity test strategies.

e. Test strategies are evaluated for how well the strategies
provide for a delivery of mature software products ana retest of
those products during software support.

A.3.1.6 Project Interfaces.

a. The software project management possesses organization
interfaces which enhance software supportability to the extent that
external project organization relationships and responsibilities are:
1) defined, 2) provide a valuable functional role, and 3) contribute
to systematic cost effective procurement, development, operation and
support processes.

A-14
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b. The procurement activity arganization interfaces are
primarily with the development conti actor activity, the operation
support activity, interface working groups required by regulations
and- other higher level groups (e.g. military, DoD, federal government
agencies, Congress, public). An IV&V interface may also be required.
It is necessary that each of these interfaces is defined to a level
of detail consistent with the particular application system. Func-
tional purpose and responsible persons should be identified.

include the procurement activity, interface working groups, and
higher level internal organization elements (e.g., corporate manage-
ment). An IV&V interface may also be required. In addition, if sub-
contractors are involved, this interface must be clearly established.
Functional purpose and schedyle of contact should be defined and
responsible persons identified.

d. The operation support activity organization interfaces are
very similar to those of the procurement activity.

e. Organization interfaces are evaluated for their effective-
ness in resolving {interorganization issues concerning software
support.

c. The development contractor activity organization interfaces I

A.3.2 Software Configuration Management Test Factors. The software

configuration management evaluation is based on four characteristics
or test factors: software configuration identification, software
configuration ' control, software status accounting, and software
audits. Definitions of these test factors and discussion of their
application in the evaluation rrocess are given in the following
paragraphs.
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A.3.2.1 Software Confiquration Identification.

a. The software configuration management process utilizes con-
figuration {dentification which enhances software supportability to
the extent that the software documentation properly identifies the _

configuration items, their characteristics, and their relationships
according to required standards and regulations.

THE BDM CORPORATION : BOM/ABQ-86-0090-TR ] E
" b. The procurement activity is responsible for following existing !
guidelines and regulations for identification of software configura-
tion items, and assuring that these guidelines and regulations are ,
contractually required by the development contracto. The procure-
ment activity is also responsible for monitoring contractor use of
the guidelines and regulations to assure that the functional, allo-
cated, developmental, and production software baselines sre properly

identified.

54

i
¢. The development contractor activity is responsible for follow-

ing contractual requirements relative to configuration m&nagement.

This should include development of a software configuration manage-

ment plan in which configuration identification standards and proce- !

dures for the controlled software baselines are specified. Indepen-

dent of contractual requirements, internal configuration iden-

tification standards and procedures should exist.

-

d. The operation support activity is responsible for continuation
of the same configuration identification requirements as required for
the development contractor activity. In addition, certain monitoring
responsibilities of the procurement activity are assured by the
operation support activity. The CRLCMP, CRISP, and 0/S CMP are the
primary operation support activity software configuration management
planning documnts,

A-16
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e. Configuration {dentification 1is evaluated for how well the
controlled baselines are identified, unique identification problems
such as multiple locations/version variations are solved, compliance
with regulations and standards, and the use of automated tools to
.support generation and update of configuration indexes for the base-

lines.

A.3.2.2 Software Configuration Control.

a. The software configuration management process utilizes con-
figuration control which enhances software supportability to the
extent change decisions to software baselines are made, administered,
and implemented. '

b. The procurement activity makes change decisions to software
baselines through a system configuration control board. Any change
request to a functional, allocated, or production software baseline
must be approved by the procurement configuration control board. The
changes are administered by the program office’'s configuration
management organization. Implementation is generally accomplished by
the development contractor activity.

c. The development contractor activity makes change decisions to
developmental software baselines. Administration of such changes
should be through an internal configuration management organization.
Implementation 1is by project software personnel. In addition,
changes to the functional, a116cated, or production baseline (prior
to PMRT) are implemented by the development contractor activity.
Interfaces among participating contractors must be established to
maintain proper configuration control of the developmental products.

d. The operation support activity assumes the responsibility to

imp 1ement charige requests to the software baselines at PMRT.
Frequently, some level of configuration control {s accomplished by

A-17
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the support activity prior to PMRT for ease in transition. Decisions
for making changes after PMRT are shared among the using cpmand,
supporting command, any interservice commands as appropriate, and
support subcontractors as appropriate. The CRLCMP, CRISP, and 0/S
CMP are the primary planning documents for the operation support
activity software configuration management.

e. Configuration control is evaluated for how well changes to the
t:: functional, allocated, developmental, and production baselines are
controlled. This evaluatfon includes the adequacy of control proce-
dures and forms, the capability to transition such procedures to the
support activity procedures, the adequacy of the interface control
: among the organizations responsible for some aspect of configuration
control, and the used of automated tools to protect inadvertent
change and assist in administering approved changes.

A.3.2.3 Software Status Accounting.

a. The software configuration management process utilizes status
accounting which enhances software supportability to the extent that
configuration identification and changes to the configured items are
tracked and reported through a configuration index and change status
reports.

b. The procurement activity is responsible for monitoring the
status of the baseline development. Status accounting provides the
procurement activity with visibility and traceability of baseline
configurati_ons and their changes. The program office configuration
management organization should maintain official baseline status
accounting reports for use by the system configuration control board.

¢. The development contractor activity uses status accounting
) information (configuration index and change reports) for {internal
management visibility and traceability, and for external government
seporting requirements.

A-18
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d. The operation support activity uses status accounting informa-
tion for coordination of software maintenance tasks that may involve
many organizations in widely scattered locations; as well as for
usual internal management visibility and implementation change
status. The CRLCMP, CRISP, and 0/S CMP are the primary operation
support software configuration management planning documents.

e. Status accounting {is evaluated for how well the changes to
software baselines are tracked and reported, the capability of auto-
mated tools to support the tracking, and the effectiveness of inter-
faces for communicating status accounting information among organiza-
tional elements (e.g., program office, contractor, supporting
command) .

A.3.2.4 Software Configuration Audit/Review.

a. The software configuration management process utilizes con-
figuration audits/reviews which enhgnce software supportability to
the extent that the functional and physical configuration of the
software baselines has been audited/reviewed for compliance with
contract requirements.

'b. The procurement activity is responsible for preparation and
approval of the formal audits and reviews: functional configuration
audit, physical configuration audit, and formal qualification review.

¢. The development contractor activity is responsible for prepa-
ration and conduct/assist of the formal configuration audits and
reviews. In addition, internal configuration audits should be
periodically done on developmental baselines to provide assurance
that the configuration identification, control, and status accounting
functions are being properly administered and the resulting configu-
ration information is consistent.

A-19
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d. The operation support activity is responsible for monitoring
the formal audits and reviews prior to PMRT and for preparation and
conduct of updated baseline configuratton audits and reviews after
PMRT. The CRLCMP, CRISP, and 0/S CMP are the primary operation sup-
port activity software configuration management planning documents.

e. Software configuration audit/review is evaluated for adherence
to regulations and standards (such as MIL-STD-1521B), and for the
planning/conduct/results associated with such audits/reviews.

A.4 SOFTWARE LIFE CYCLE PROCESS EVALUATION PROCEDURE.

The SLCP evaluation procedure is an embedded part of the RAMSS
-and the general software supportability evaluation process as shown
in figure A-2. The particular SLCP evaluation emphasis by activity
and life cycle phase applied is illustrated in figure A-3. The
specific aspécts of the SLCP evaluation are briefly described in the
. following paragraphs. '

e e

A.4.1 Planning the Evaluation.

a. It is necessary for the STM/DSE to carefully plan for the col-
lection of required SLCP data in order to adequately complete the
SLCP evaluation questionnaire. The STM/DSE should review the SLCP
questionnaire during AFOTEC advanced planning along with the likely
sources for answers to the SLCP questions. A timetable should be
developed as part of the evaluation plan which specifies when the
fdentified source documents will be available, program reviews will
be ‘held, tests will be conducted, and key personnel can be visited to
retrieve the information needed to answer: the questions during the
“official® conduct of the evaluation. Furthermore, problems/concerns
noted by AFOTEC personnel during this planning and data collection
phase can be presented to procurement and development contractor

R ——

2

personnel for possible early life cycle resolution. -
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Integration of RAMSS and the Software
Supportability Evaluation Process
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Figure A-3.

Focus of SLCP Evaluation by Activity and Phase
Applied (Weight Indicates Relative Emphasis for
More Than One Activity During the Phase)
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b. This SLCP focus during the OT&LE planning process does not
cause a significant change in the usual process. Most source
resources. for question resolution will be similar from system to
; system. For the most part, the SLCP questionnaire can serve as a
simple checklist for AFOTEC SLCP concerns addressed during OT&E plan-
f ning and software system data collection processes.

¢. During the data collection it should also be possible for the
STM and DSE to establish a perspective on the possible ranges for the
User/Supporter Baseline Estimate data. For example, information from
the development contractor ‘activity should indicate how often changes
are bcing5made to the development baseline and the nature of those
changes (type, complexity). The trend over time for these change
data and the number and skill level of the development contractor
personnel will be an indicator of the associated data Eequdred for
the User/Supporter Baseline Estimate. s :

- A.4.2 Conducting the Evaluation. Conducting the SLCP evaluation
consists of the formal completion of the SLCP questionnaire responses
by the STM, DSE and other designated personnel. Previously collected
data, updated so as to reflect current software life cycle process
status, can be used as a basis for the responses. The User/Supporter
Baseline Estimate can be compared. to associated change data and
personnel requirement during development to help determine the
overall impact of the software maturity upon the software's support-
ability. Once the question responses have been completed, the

responses are entered into the RAMSS automated support tool data base
for analysis.

; A.4.3 Analyzing Evaluation Results. e
- . ! .-.IQ
a. The RAMSS automated support tool provides SLCP analysis o

results in the form of evaluation averages at each level of the hier- -

- archy, percentile of the SLCP evaluatfon scores relative to all \
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evaluation data base SLCP evaluation scores, and the relative impact
of the SLCP major evaluation factors (project management and configu-

- ration management) upon the overall software supportability risk

assessment.

b. The specific interpretation and form of the SLCP analysis
results as part of the RAMSS analysis are described in more detail in
the RAMSS User's Handbook (reference 1.4.6).

A.4.4 Reporting Results of Evaluation. The SLCP evaluation results
are reported as part of the overall RAMSS results. The form of these
results is dependent upon AFOTEC reporting requirements. The output
from the RAMSS automated support tool forms a basis for the reporting
of these results as described in the RAMSS User's Handbook.

A.5 RESPONSE FORM. ’

a. There is no special response form required for the Software
Life Cycle Process evaluation. However, the question response guide-
lines in attachment Al are organized so that there is one page for
each question, its guidelines for response, pertinent terminology, an
evaluator rating, and a rationale for the rating. The Software Test
Manager (STM), Deputy for Software Evaluation (OSE) or other desig-
nated personnel are encouraged to put a copy of attachment Al in a
separate notebook for each software system under evaluation and use
the question guideline page as a permanent record for comments,
notes, rationale, and the question score.

b. In order to consolidate the Software Life Cycle Process
quzstion responses for entry into the RAMSS data base, the National
Conputor Systems (NCS) answer sheet used for the Software Product
evaluation (AFOTECP 800-2, Volume III) could be used.

A-24
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A.6 RESPONSE SCALE.

a. To complete the evaluation questionnaire, the evaluator will
use the subjective scale of agreement from 1 (completely disagree) to
6 (completely agi'u). In general, the response scale should be
interpreted as follows:

(1) COMPLETELY AGREE (6): There must be absolutely no doubt
when using this response that the characteristic being
evaluated 1s totally satisfactory with respect to the
characteristic addressed.

(2) STRONGLY AGREE (S): This response indicates that the
characteristic being evaluated is very good and is very
helpful for software supportability.

& (3) GENERALLY AGREE (4): This response indicates that the
characteristic being evaluated {s satisfactory, but may
require improvements to make 1t helpful for software
supportability. i

(4) GENERALLY DISAGREE (3): This response indicates that the
characteristic being evaluated s unsatisfactory, and
some improvements are required to make it helpful for
software supportability.

(5) STRONGLY OISAGREE (2): This response indicates that the
characteristic being evaluated 1is unsatisfactory and
major improvements are required before it would be help-
ful for software supportability.

(6) COMPLETELY OISAGREE (1): There must be absolutely no

doubt when using this response that the characteristic

' "being evaluated is totally unsatisfactorv with respect to
che characteristic aadressed.
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One of these responses should be given for each question. Also,
responses 1 or 6 are, in general, not expected, since these responses
indicate a worst possible or best possible characteristic relative to -5
software file cycle processes in general. :

b. Note that the correspondence with the letters on the National
Computer systems (NCS) answer sheet (AFOTECP 800-2, Volume III) is as
follows in case that answer sheet is used to consolidate the question
responses:

6=A
58
4=(
3=D
2t
1=F

A.7 EVALUATION INFORMATION SOURCES.

The sources of information to determine a response to a
question can be categorized in many ways. One convenient categoriza- ‘
tion is:

(1) Project Documents: Government, Contractor

(2) Regulations, Directives, Guidelines: Internal, Compli-

ance
(3) Personnel: Procurement, Oevelopment Contractor, Opera- " -
tion Support, Interface Working Groups. !
1 The primary information sources across these categories are listed in ;
% figure A-4. The terminology for some of the questions is based on
i the DoD-STD-2167 for Defense System Software Oevelopment, w
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Directives, Regulations, Standards

1.  DoOD 5000.1, Major System Acquisition, 19 Nov 1985.

2. goog 5000.2, Major System Acqui:ition Procedures, 19 Nov
985.

" 3. DoDD 5000.3, Test and Evaluation, 26 Dec 1985 (DRAFT).

4, gggg 5000.3 M-3, Software Test and Evaluation Manual, Oct

5. DoDD 5000.29, Management of Computer Resources in Major
Systems, 26 Apr 1976 (In Revision).

6. DoDD 5000.31, H1gher Order Programming Language (HOL)
i;;gdarduat‘lon olicy for Embedded Computers, 10 Jun

7. AFR 800-14 Vo1; I, Management of Computer Resources in
Systems, 12 Sep 1975.

8. AFR 800-14..Vol. II, -Acquisition and Support Procedures
for Computer Resources in Systems, 26 Sep 1975. :

9. AFR 55-43, Management of Operational Test and Evaluation,
28 Jun 198S.

10. AFR 65-3, Configuration ﬁanagement. 1 Jul 1974,

11. AFR 80-14, Test and Evaluation, 12 Sep 1980.

12. AFR 800-4, Transfer of Program Management Responsibility,
15 Jun 1982. :

13. AFSCP 800-48, Software Management Indicators, 9-Dec 198S.

14, AFOTECR 55-1, AFOTEC Operations Regulation, 1 Jun 198S. F

15. gogggsm-zm, Defense System Software Development, 4 Jun

16. DoD-STD-2168, Software Quality Evaluation, 24 Apr 1985

Figure A-4. Information Sources for SLCP Evaluation
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17. DoD-STD-480A, Configuration Control -  Engineering
Changes, Deviations and Waivers, 12 Apr 1978.

18. DoD-STD-482A, Configuration Status Accounting Data
L Elements and Related Features, 1 Apr 1974,

19, MIL-STD-483A, Configuration Management Practices for
- . Systems, Equipment, Munitions, and Computer Programs,
I 4 Jun 1985,

' 20.  MIL-STD-490A, Specification Practices, 4 Jun 198S.

21, MIL-STD-15218, Technical Reviews and Audits for Systems,
Equipments, and Computer Software, 4 Jun 1985.

22. MIL-S-52799A, Software Quality Assurance  Program
Requirements, 1 Aug 1979.

23. Joint Regulation, Management of Computer Resources in

E' Defense Systems, 30 Dec 1983 (DRAFT).
} 24. Joint Regulation, Data Item Descriptions, 4 Jun 198S.
25. TRW Guidetiook Series, An Air Force Guide to Computer éﬂg

Program Configuration Management, Aug 1977,
26. POWER System Manager's Manual, 1983.

27. ANSI/IEEE Std 828-1983, Software Configuration Management
Plans, 23 Jun 1983.

. 28. ANSI/IEEE Std 829-1983, Software Test ODocumentation,
| 19 Aug 1983.

Project Specific Documents

1. Program Management Directive (PMD)

2. Program Management Plan (PMP)

3. Test and Evaluation Master Plan (TEMP)

4. Computer Resources Life Cycle Management Plan (CRLCMP)

Figure A-4. Information Sources for SLCP Evaluation (Continued) @3&
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5. Computer Resources Integrated Support Plan (CRISP)
P 6. Operational/Support Configuration Management Procedures
[ (0/5 cvP)
| Y 3
; 7. Development Test and Evaluation Plans
: 8. Operational Test and Evaluation Plans
} 9. Contractor Computer Program Development Plan (CPOP)
l' 10. Contractor Software Configuration Management Plan (SCMP)
. 11. Contractor Software Quality Assurance Plan
|
L
: ’ Figure A-4. Information Sources for SLCP Evaluation (Concluded)
A-29
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(2) Characteristic identif'ication
(3) Applicable activity(ies)
(4) Explanation of the question as appropriate
| @ - e
| (5) Glossary of terms as appropriate
(6) Special response instructions (if any)
(7) Response rationale to be completed by the evaluator

(8) Response score to be completed by the evaluator (range is
1to 6).

The question identification information is at the top right of each
page. For example, "SCM(ID) - 001" 1s question number 001 for the
characteristic identification (ID) within the major factor Software
Configuration Management (SCM). In addition, each set of char-
acteristic questions (e.g., for Identification) is preceded by a one-
page description of the characteristic features.

b. The Software Project Management and Software Configuration
‘ anagement Guidelines ire 2resentad in that order.

Al-1
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. ATTACHMENT Al
: SOFTWARE LIFE CYCLE PROCESS QUESTION
RESPONSE GUIDELINES
! a. The Software Life Cycle Process Questions and Response Guide- .
B lines are presented in this attachment. The information for each
question 1s presented on one page and consists of a:
(1) Statement of the evaluation question

L
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The following list of acronyms are frequently used in the

ACRONYNS

queations and are sumaarized here for convenience.

cCh
CDR
CODRL

CRISP

CRLC

MNP

CRWG

csc
CsCl
DID
DT&E
ECP
FCA
FOT&
FQT
HIPO
HOL
HWCI
ICWG

IOT&E

ISA
IveY
JLC
o/s

PCA
PDR
PMD
PMP
RF?
scM
SCN
SDR
SON
Sow
SPM
SRR
TEMP
TPUWG
TRR
WwBS

CMP

Configuration Change Board

Critical Design Review

Contract Data Requirementa List
Computer Resources Integrated Support Plan
Computer Resources Life Cycle Management Plan
Computer Resources Working Group
Computer Software Component

Computer Scftware Configuration Item
Data Itezm Deacription

Developnent Test and Evaluation
Engineering Change Proposal

Functional Configuration Audit

Final Operational Test and Evaluation
Formal GQualification Test

Hierarchy, Input, Process, Output

High Order Language

Hardware Configuration Item

Interface Control Working Group
Initial) Operational Test and Evaluation
Instruction Set Architecture
Independent Verification and Validation
Joint Logistica Commanders
Operational/Support Configuration Management
Procedures

Physical Configuration Audit
Preliminary Design Review

Program Management Directive

Program Management Plan

Request for Quote

Software Configuration Management
Specification Change Notice

System Design Review

Statement of Need

Statement of Work

Software Project Management

Syster Requirements Review

Test and Evaluation Master Plan

Test Planning Working group

Tast Readiness Review

Work Breakdown Structure




S0FTWARE PROJECT MANAGEMENT PLANNING

The questions SPM(PL)-001 through SPM(PL)-032 address adequacy
of software project nmanagement planning for the procurenment,
developrent contractor, and operation support activities. Project
managerent planning is estadblished in the form of technical
documentation that becomes more detailed as developrent proceeds and
more refined as the final development products are evolved during
post deployment support. Three levels of project planning are
generally employed during the software aystem’s life cycle:

(1) Procurement activity project planning
(2) Development Contractor activity project planning
(3) Operation Support activity project planning

The Procurement activity project plans include:

(1) Program Management Plan (PMP)

(2) Test and Evaluation Master Plan (TEMP)

(3) RFP/SOW/CDRL Package

(4) DT&E Plans

(S) OT&E Plana

(6) Computer Resources Life Cycle Management Plan (CRLCMP)
Computer Resources Integrated Support Plan (CRISP)
Operational/Support Configuration Management

Procedurea (0/S CMP)

The Development Contractor activity project plans include:
(1) Software lDeveloprent Flan (SDP)
(2) Software Configuration Management Plan (SCMP)
(3) Scftware Qual.ty Evaluation Plarn (ZQEP)
(4) Software Standards and Proceduras Manual (S352M)
(3) Software Test Planning
(Plean, Proceduraa, Description, Accagtfanca:

The Operation Support activity project plans incluce:

(1) Computer Rescurces Life Cycle Management Plan (CRLCY?’
Computer Rescurces Integrated Support Plan (CRIS?)
Operational/Support Configuration Management

Procedures (0/S CMP)

(2) Softwvare Configuration Management Plan (SCNMP)

(3) Software Support Management Plan (SSMP)

(4) Qther Agreenents (e.g., Memorandums of Agraenrent)

The adequacy of software project management planning with
respect to the area of software supportability is mostly a nattas: o<
procurerent requiring softwvare supportability characteris'icse,
r

development contractor implementing the characterisitics, ar.:
operation support transitioning early life cycle concezts ar.l
continuing the evolution process through the post deploymnent L5

cycle phase.




QUESTION DATA SHEET @
Question Number SPM(PL) - 001

QUESTION: Planning for computer resources has been adequate with
respect to acquisition, development, logistics, and training. .

ACTIVIIY(S): Procurement and Operation Support

EXPLANATION: The primary procurement planning documents include the
PMP, TENP, System/Segment Specification, and CRLCHP (CRISP, 0/S CMP).
The computer resources includes the hardware, software, personnel,
procedures, facilities, achedule, budget, and so forth. All aspects
of acquisition, development, logistics support, and treaining must be
planned. The Milestones I, II, and III provide nmajor event check
points for analysis and review of plans. Analysis should always Dbe
conducted with respect to operational requirements, and the reasults
integrated back inte the “living” plans. Plans for measuring
software quality attributes, in particular software supportability,
are required.

GLOSSARY:

RESPONSE_INSTRUCTIONS:

RESPONSE_SCORE: ________ | &

=< T AT AG . g
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‘ QUESTION DATA SHEET
Question Number SPM(PL) - 002

QUESTION: Procurement planning for computer resources "has bsen

consistent with the system development and acquisition plan.

ACTIVITY(S): Procurement and Operstion Support

EXPLANATION: The primary system development and acquisition plen is
the PMP. The CRLCMP (CRISP,0/S CMP) should be derived from the
allocation of the system requirements in the PMP to computer
resources. The CRLCMP identifies computer resource acquisition and’
life cycle support requirements. The CRLCMP reflects the software
developrent and support approach for the system and is evolved eas a
living document throughout the systea life cycle.

GLOSSARY:

|

|

_________ .' -
5

|

|

|

|

RESPONSE_INSTRUCTIONS:

(COMPLETELY DISAGREE = 1,2,3,4,5,6 = COMPLETELY AGREE)

&

)

i .
% RESPONSE SCORE: _ _______

]

8 : '




QUESTION DATA SHEET @

Question Number SPM(PL) - 003

QUESTIQON: Planning for computer rescurces has been Dbased upon an
ecquiasition schedule with adequately specified milestones.

ACTIVITY(S): Procurement and Operation Support

EXPLANATION: The plans should be based upon a realisitic acquisition
schedule. Major Milestones I, II, and III should be specified as well
as the major review and audit points such as SDR, SRR, PDR, CDR, TRR,
FCA, PCA. The transition and turnover dates should also realistically
reflect the risks in acquiring and supporting such a system. Studies
and analysis should have been performed prior to the Full -Scale
Development effort in order to determine what a realistic sachedule
ahould be.

GLOSSARY:

RESPONSE_RATIONALE:

(COMPLETELY DISAGREE = 1,2,3,4,5,6 = COMPLETELY AGREE) @




QUESTION DATA SHEET
Question Number SPM(PL) - 004

QUESTION: Computer resources have been sdequately addressed as nmajor
considerations at procurement reviews, audits, and nanagemant

evaluationa.
ACTIVITY(S): All

EXPLANATIIQN: Typical procurenment revievws, audits, and nanawensnt
evaluation involve participation of all activities. The degree of

participation depends upon the particulsr event. Feasibility studies.
tradeoff analysis, prototype developments, and nmilestone decision
points determine how thoroughly computer resources have bean
addressed.

GLOSSARY:

RESPONSE _INSTRUCTIONS:
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QUESTION DATA SHEET

Question Number SPM(PL) - 00%

QUESTION: Planned computer resources have besen analyzed adeguately by
procuresent to ensure conformance with stated operational and support

requirenents.

ACTIVITY(S): Procurement

EXPLANATION: Nethods of analysis include feasibility  astudies,
tradeoff studies, risk analysis, and prototype development. Thesa
methods usually occur during Concept Exploration and/or Demonstration

and Validation phases prior to the Full Scale Development phase.
During Full Scale Development an IVaV function can assist in such

analysia.

GLOSSARY:

RESPONSE_INSTRUCTIONS:

RESPONSE_RATIONALE:

CCOMPLITELY JISAGREE = 1.2,3.4.85.3 = COMPLETILY AGREE




QUESTION DATA SHEET
Question Number SPM(PL) - 006

QUESTION: Procurement planning for software 'quality attributes has
been adequately emphasized throughout the asoftware life cycle

acquisition.
ACTIVITY(S): Procurement

EXPLANATION: Software quality attributes should be a najor
consideration in the initial planning of software requirements. This
emphasis should be continued throughout the system and software life
cycle phases. Software quality requirements and responsibilities
should be defined in the CRLCMP (CRISP, 0/S8S CMP). Procedures should
be developed and implemented to ensure proper assessment of computer
resources throughout the system life cycle. The procurement activity
should develop assessment procedures to ensure that the computer
softwvare will meet management policies and appropriate regulations,
conform to standards, and meet performance and quality requirements
throughout the system life cycle. Computer software should be
continuously assessed by nmeans of reviews, audits, verification
validation testing, and other enforcement activitdies.

Softweze __Ouslity __Attributes. Reliability, Supportability,
Maturity, Efficiency, and so forth.

RESPONSE_RATIONALE:




QUESTION DATA SHEET @

Question Number SPM(PL) - 007

QUESTION: Margins for reserve computer resource capacity to provide
for later product improvements are adequate.

ACTIVITY(S): All
EXPLANATION: Requirements for masrgins and the 4initial values are
established by the procurement and operation support activity in the
PMD, RFP/SQUW, and System/Segment Specification. These margins are
then evolved throughout the Full Scale Developrent by the development
contractor aectivity. Margina should be established <for memory,
external storage, task utilization, terminal usage, perforaance
peraneters, and so forth. Typical guidelines sre to leave 30 to 50
percent of the total resource capacity as reserve dependent upon the
resource and the particular application. The nrargin of reserve is
| very iaportant for software aupportability since changes will usually
d require consumption of somne of the researve.

Mazrgin. The difference between the total available capacity of a
resource and the actual amount used. .

Fszt: SOx or lesa of required reserve capacity ia available for
| at leaat one of the resources, or no rargin requirements
s : have been established .

] E/2:. 90% te 60% of required reserve capacity is available for
k - at least one of the resources

: D/3: 60% t<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>