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3 LEADING INDICATORS
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3.1 Requirements Trends
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TBD/TBR Discovery Rate . The graphs show the cumulative requirement TBDs/TBRs vs. the ratio of
cumulative TBDs/TBRs over cumulative time. Each point represents a successive instance in time as you
move along the graph from bottom to top. The plot provides an indication of the convergence and stability
of the TBDs/TBRs over the life cycle of the project. The graph on the left shows a desirable trend of
requirement TBD/TBR stability; as the ratio of decreases and the cumulative number of TBDs/TBRs
approaches a constant level. This “fold-over” pattern is the desirable trend to look for, especially in the
later stages of project life cycle. In contrast, the graph on the right shows an increasing number of



TBDs/TBRs even as the project approaches later stages of its life cycle; this is a worrisome trend in
system design stability. An advantage of this plot is that, by shape of the graph (without having to read
into the quantitative values), one can get a definitive idea for the trend of requirement stability, particularly
when it is associated with certain key project milestones. The similar graphing technique can be applied
to TBDs/TBRs in the Interface Trends indicator and to the number of Requests for Change (RFCs)
measure for the System Definition Change Backlog Trends indicator.



3.1.1 Requirements Trend Specification
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3.2 System Definition Change Backlog Trends
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System Change Density (Rate) Trends
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System Definition Change Trends

System Definition Change Resolution Time
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3.2.1 System Definition Change Backlog Trend Specif
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3.3 Interface Trends
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3.3.1 Interface Trend Specification
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3.4 Requirements Validation Trends
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3.4.1 Requirements Validation Trend Specification
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3.5 Requirements Verification Trends
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3.5.1 Requirements Verification Trend Specification
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3.6 Work Product Approval Trends
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3.6.1 Work Product Approval Trend Specification
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3.7 Review Action Closure Trends
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3.7.1 Review Action Closure Trend Specification
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3.8 Technology Maturity Trends
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3.8.1 Technology Maturity Trend Specification
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3.9 Risk Exposure Trends
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3.9.1 Risk Exposure Trend Specification
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3.10Risk Treatment Trends
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3.10.1 Risk Treatment Trend Specification
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3.11 Systems Engineering Staffing and Skills Trends
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d Specification

3.11.1 Systems Engineering Staffing and Skills Tren
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3.12Process Compliance Trends
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3.12.1

Process Compliance Trend Specification
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3.13Technical Measurement Trends
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3.13.1 Technical Measurement Trend Specification
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3.14 Facility and Equipment Availability
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3.14.1 Facility and Equipment Availability Trend Sp
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3.15 Defect and Error Trends
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3.15.1 Defect or Error Trend Specification
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3.16 System Affordability Trends
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3.16.1 System Affordability Trend Specification
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3.17 Architecture Trends
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Architecture Trend Base Measures

Score--> 1 2 3 4 5
Base Measure 1: Adequate resources exist Responsibility for directing, Written and approved Written and approved Written and approved
Commitment overseeing, and approving the|  organization policy exists|for organization policy exists

architecture has been assigne

1=5

architecture developmen

architecture maintenance

for organization policy exists for(IT
investment compliance with

architecture

Base Measure 2:
Capability

A chief architect has been appoin
An office responsible for architect
development and maintenance h3
been established

An architecture review board exis
the project level

ed A formally defined and

s exists for the organization
A formal architecture training
S atprojects exists

ure documented architecture process

management processes
undergo independent

verification and validation
There are certified architd
on the project
An architecture review bd
exists at the business uni
level

Architecture products and -

A formal process exists al
is followed to manage
architecture change

ard
t

hd Architecture is an integral
component of the investmen
management process

An architecture review board

exists at the enterprise level

Base Measure 3:

Architecture is being developed u

singKey stakeholder business driv

b

=
(2]

Cognizant organization of -

Architecture products are

The architecture demonstrates

Plans and a framework, methodology, and are documented individual has approved the periodically updated the relationships between the
Products automated tool The architecture process architecture plans and Investments comply with|  “as-is,” transition, and “to-be|" to
Architecture plans address the “as-is”incorporates the use of domain- products architecture investment planning and
and “to-be” architecture in terms ¢f  specific reference models Process for identifying, execution
business, performance, The architecture process defines amanaging, and closing gaps
information/data, application/service, minimum set of between “as-is” and “to-be”
and technology architecture artifacts is well-documented
Base Measure 4: Architecture plans call for Progress against Compliance with architeciure Detailed performance measyres

Performance
Metrics

developing metrics for measur
progress

architecture plans is
measured and reported

is measured and reported

are defined and linked to the|
service and technical portions of
the architecture

Base Measure 5:
Strategic Direction

Architecture demonstrates “front
and stakeholder buy-in is documg
Architecture demonstrates
management structure and contrd
established.

fficérchitecture defines architectu
nteghrocesses

lis

There is a baseline architecturg -

a
be” (target) architecture
Architecture defines char]
and risk management
strategy or approach

1

Architecture defines a “tof -

Architecture defines a
transition and sequencing
strategy and plan
Architecture defines a
communications strategy

Architecture demonstrates
application of the architecturg for
purposes of creating and
maintaining investment projgcts
Architecture demonstrates ap
implemented process for
managing changes and updates
to the architecture

Base Measure 6:
Interoperability

Interoperability standards are defi
conceptually (patterns, web servi
etc.)

hedInteroperability standards are

es, defined at the business functio
level and are aligned to
organizational reference mode|

=]

are described through
patterns and are related 4

s business functions

Interoperability standardq -

Business functions are
aligned to components arf
services at the enterprise
level

=

Interoperability and sharing
information is one of the
backbones of the target
architecture

Q .

Base Measure 7:
Data

Data architecture is only
broadly defined

Data relationships and
interdependencies are
defined at a conceptual I¢

A common and well-defined
approach to integrating data|with
\vel business processes and misgion
priorities has been established

Base Measure 8:
Security

Security standards are concep
defined

uallpecurity standards align
technical reference modeg

0 a Security standards are
| tightly defined and are
presented as part of

- Security standards are tightly
defined and are presented as
part of investment planning

transition planning
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3.17.1 Architecture Trend Specification
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3.18 Schedule and Cost Pressure
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3.18.1 Schedule and Cost Pressure Leading Indicator s Specification
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4 IMPLEMENTATION CONSIDERATIONS
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4.2 Leading Indicator Performance
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4.3 Use of Composite Indicators
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4.4 Indicators vs. SE Activities
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6.3 Project Processes

6.3.1 Project Planning Process

6.3.1.3.a Define the project

6.3.1.3.b Plan the project resources

6.3.1.3.c Plan the project technical and quality
management

6.3.1.3.d Activate the project

6.3.2 Project Assessment and Control Process

6.3.2.3.a Assess the project

6.3.2.3.b Control the project

6.3.2.3.c Close the project

6.3.3 Decision Management Process

6.3.3.3.a Plan and define decisions

6.3.3.3.b _Analyze the decision information

6.3.3.3.c Track the decision

6.3.4 Risk Management Process

6.3.4.3.a Plan Risk Management

6.3.4.3.b Manage Risk Profile

6.3.4.3.c Analyze Risks

6.3.4.3.d Treat Risks

6.3.4.3.e Monitor Risks

6.3.4.3.f Evaluate Risk Management Process

X | X | X | X

6.3.5 Configuration Management Process

6.3.5.3.a Plan configuration management

6.3.5.3.b Perform configuration management
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6.3.6 Information Management Process

6.3.6.3.a Plan information management

6.3.6.3.b Perform information management

6.4 Technical Processes

6.4.1 Stakeholder Requirements Definition
Process

6.4.1.3.a Elicit Stakeholder Reguirements

6.4.1.3.b Define Stakeholder Requirements

6.4.1.3.c Analyze and Maintain Stakeholder
Requirements

6.4.2 Requirements Analysis Process

6.4.2.3.a Define System Requirements

6.4.2.3.b Analyze and Maintain System
Requirements

6.4.3 Architectural Design Process

6.4.3.3.a Define Architecture

6.4.3.3.b Analyze and Evaluate Architecture

6.4.3.3.c Document and Maintain Architecture

6.4.4 Implementation Process

6.4.4.3.a Plan implementation

6.4.4.3.b Perform implementation

6.4.5 Integration Process

6.4.5.3.a Plan integration

6.4.5.3.b Perform integration

6.4.6 Verification Process

6.4.6.3.a Plan verification




6.4.6.3.b Perform verification

6.4.8 Validation Process

6.4.8.3.a Plan validation

= # I #1 #5 16477

[N I N N 2 I

6.4.8.3.b Perform validation

6.4.10 Maintenance Process

6.4.10.3.a Plan maintenance

6.4.10.3.b Perform maintenance




4.5 Potential Future Indicators

4.5.1 Complexity Measurement
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APPENDIX A — NAVAIR Applied Leading Indicator
Implementation

A.1 INTRODUCTION
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Figure A-1 - ALI Relationship to Existing Performan  ce Measures



A.2 PURPOSE
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Figure A-3 - SEDIC ALI Vision: Suite of ALI Tools U

A.3 METHODOLOGY
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Figure A-4 - ALI Development Methodology Flow Chart



A.3.1 ALI Development Phase 1
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A.3.2 ALI Development Phase 2
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Figure A-8 - Program Performance Contour Plot



A.3.4 ALI Development Phase 4
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Figure A-9 - Ideal Jack Knife Sensitivity Results
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Figure A-10 - Poor Jack Knife Sensitivity Results
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Figure A-11 - Contour Data Table (in Ibs.)
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Figure A-12 - ALI Detailed Tool Output
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Figure A-13 - ALI Tripwire Tool — Red/Yellow/Green
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Figure A-14 - ALI Tripwire Tool — Weight Projection Lines

A.4 LIMITATIONS OF THE TOOL

These ALl Tools are based on actual demonstrated program performance for a sample of historical
programs. As such, the tool will only be applicable to programs that are represented by the chosen
sample. For example, at NAVAIR the sample data set consisted of only ACAT | & Il aircraft development
programs; sub-system upgrades, ACAT Il & IV, etc. types of programs likely cannot use this version of
the tool.

In addition, overall program performance (cost/schedule/technical) is influenced by a number of different
factors. Since a single ALI Tool only accounts for the effect of one technical measure on program
performance, the accuracy and utility is limited. Only using a suite of multiple ALl Tools together will
provide a more complete understanding of the expected performance of your program — and all the
factors that are contributing to that performance (i.e., weight, requirements volatility, staffing, SLOC).

These ALI Tools are intended to be used as a guide by program leadership to proactively initiate
investigative action. They are meant to provide an early indication of the magnitude of expected overall
program performance and the factors that may be contributing the most. This is meant to assist/direct
investigative actions by the program to determine what specific corrective action should be taken to
ensure successful program execution. Detailed, program-specific knowledge and insight must be used
along with the output from these ALI Tools in order to determine the appropriate action.



A.5 APPLICATION OF THE ALI TOOL WITHIN A PROGRAM

P 2 * H! 8 = +'9
+ 2 * 2 E *
*( | + * +
2 * x g((P + +9( & 2
* * 2 * * 2(! *
+ + 2 + 2 % *
*+ * * * E *
8 F | 9 * 2 *
* 8 &9 * 4 & *
Fx 2 kg (( +9F X
* & + K L +
* * + 2 * * * 8((
+9( * * 4 * *
+ * * 2 *
* 2 2 x4
y (
-& 2 5 0-#
Fl @+2 1 2 + -& 5
* (
0- #(

5 - & 2 o 0-#(
* 4 *
F( / F *

* 2 & (

5 2 * * *
* * % -& ( 4 *

+ 2 * F &+ &
2 + * E *



W-X_ . % * # 3- M#(<@
@U(#* M BHH+++( ((H H H H >?(( M =>%

W-X| o * E * - - * M$ !(& @ 6( * 5(
M 3HH+++(_ (H H H DH#D=?:( M %




A.7 ACRONYMS
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APPENDIX B — Human Systems Integration Consideratio ns
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Figure B-1 — Example of adapting leading indicator specification to include HSI
considerations.



Figure B-2 — Graphical aid to assess number of HSI ~ requirements validated
against accepted historical range for similar progr

ams.
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APPENDIX C - Early Identification of Systems Engine
Related Program Risks
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APPENDIX E - ACRONYMS
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APPENDIX F — DATA COLLECTION PROCEDURES
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Measurement Specifications
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