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This presentation is an overview of MOD sponsored
research and is released to inform projects that include
software measurement. The information contained in this
document should not be interpreted as representing the
views of the MOD, nor should it be assumed that it reflects
any current or future MOD policy. The information cannot
supersede any statutory or contractual requirements or
liabilities and is offered without prejudice or commitment.
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Problem Addressed

e Fostering use of measurement in acquisition
(mainly UK MoD, industry)

* Focus on Engineering Management

“Emerging Software and Systems Trends — What Are the
Impacts on Measurement”

e Changing acquisition environment
* Evolving role of measurement
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Challenges for Acquisition

Changing, uncertain military requirements
Increasing need to combine capabillities
Information security, cyberspace
Flexibility and speed in acquisition
Diminishing resources, post credit crunch
Low Investment in acquirer capabllity
Upholding the public interest
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Acquirer Responses

Renewed emphasis on Value for Money
Organisational relationships to enable
flexibility, adaptabllity in acquisition

Use of Open Systems, COTS

Renewed emphasis on Re-use

‘Systems of Systems’ approach —
coordination between guasi-autonomous
projects

Engineering Management strategy
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Implications for Measurement

e Measurement programs can support:

— The ‘engineering communication’ needed for complex
systems development — trading over multiple
specialties, properties, across organizational
boundaries

— The ‘engineering management communication’
needed for resource allocation, risk management

— The communication needed to provide governance -
visibility, assurance, building of trust

— flexibility and speed in acquisition
 But measurement has to be applied carefully — so

as not to cause damage, but to provide value at
minimum cost
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Challenges in implementing

efficient measurement programs

* Knowing what information to ask for, and to
provide

« Avoiding bureaucratisation - too much data

 Enabling the building of trust in provided
iInformation

 Adapting the incentives and disincentives to
provide information

 Understanding the cost and value of
obtaining information

* Integrating measurement information to
support decision making: getting the

measurement information used L
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Proposed Strategy for MoD

Set up an ‘Acquisition Decision Framework’

Associate measurement with planned
decisions points (gates, reviews)

Locate and integrate measurements at
decision points across the dimensions:

— Lifecycles - Acquisition Life Cycle Model, system,
software, component development cycles

— Product breakdown structure

— engineering specialties

— supply chains

Embed measurement guidance with process,
method guidance
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Acquisition Decision Framework
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Software Acquisition

* Planning and monitoring engineering

progress: locating measurements, targets and
decision points
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Software Development
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Linking Acquirer and Supplier
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Software Acquisition Decision Framework

Version: 1.1
= 0
< = S o
= C A D M I | | D
[
(8}
=
o
= PLANNING
GENE IFCS RAQS | | SASS SASA | | MOSR || ROEI || |swiD sscm | SUPPORT
| |
MANAGEMENT INC| | ELA CON TRA INC ELA | | CON TRA
Abbreviation Decision Normal Frequency
1 3 GENE Genesis Review Taken once pre-Concept Phase
E
(2]
2 g Q IFCS Initial Concept Feasibility, Cost & Schedule Taken once in Concept Phase
gz
3 = % RAQS Software Requirements and Acquisition Strategy Taken once in Assessment Phase
o
4 é - SASS Software Architecture and Supplier Strategy Taken once in Assessment Phase
5 s SASA Software Acquisition Status Assessment Repeated during D/M Phases
5A _ SASA-INC Inception of Software Development per acquired software product
wZZ2
5B ggg g s SASA-ELA Elaboration of Software Design per acquired software product
h w
29
5C E § :z: SASA-CON Construction of Software per acquired software product
(%)
<s
5D SASA-TRA  |Transition to System Level per acquired software product
5E % = MOSR Mitigation of Specific Risks As Required
= 2
5F == ROEI Resolution of Escalated Issues As Required
6 = g SWID Software as Integrated and Delivered to MOD Repeated during Integration & Test
-9
7 7 § SSCM Systems Support - Capability Management Repeated through-life




Integrating Measurement and
Process Guidance
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Estimation/Prediction

Has the predicted performance of the acquisition effort, in

terms of delivering the planned product, been assessed as Unknown
generally acceptable to justify further development?
Given the requirements allocated to software, has software
size been assessed to within an acceptable uncertainty range? Unknown
Accurate estimates for completion available? Unknown
Will it be done on time? Unknown
Given the requirements allocated to software, have
achievable software quality attributes been assessed to ST
Given the requirements allocated to software, has software
development schedule been assessed to within an acceptable Unknown
uncertainty range?
Given the requirements allocated to software, has software
cost been assessed to within an acceptable uncertainty Unknown
range?
Have software cost, schedule, scope and quality properties
. - . Unknown
been improved sufficiently (from the previous KDP)?
Software system scope / size
Software system scope / size range
Software/system cost estimate +/-20% |< +/- 100% compared with similar systems
Software/system cost estimate uncertainty range 0.5X-2X |< 0.1X-10X
Software/ system development schedule Unknown
Software/ system development schedule uncertainty range
Software / system performance targets
Software / system performance target ranges 0.5X-2X |< 0.1X-10X




Multiple Quasi-Autonomous

P

rojects

MILITARY

MISSIONS
FUTURE SCENARIOS

EVOLVING MISSION
A~ REQUIREMENTS

YOLUINIO Ul JY TLCI o MpyYpMi \T'lel I \ IS I\
DELIVERY OF INTEROPERABLE

SYSTEMS ETC

SOSA CONCERNS
INTER-OPERABILITY
RE-USE
ADAPTABILITY
INFLUENCING, MONITORING
STEERING PROJECTS PROGRESS
GENESIS IG MG EIS
SINGLE PROJECT
AcCQL/C c A D M D
SYSTEM
DEVELOPMENT . System
LIFECYCLE User Requirements v Acceptance
R Pl
DE&S PT Systems Contract Acceptance
Requirements ¥

Prime or Alliance

~

4
Dol

Platform/System Design
& Sub-System

Integration and
Verification Testing

Requirements

. 4
«

03230611 H




Integrated Measurement:
Engineering Maturity

Needs are expressed for indicators of progress of
engineering work at aggregated, system levels
To support decision-making in areas of:

— Trade-off

— Risk management

— Emergent properties

— Coordination

— Investment, resource allocation

— Monitoring overall progress and VfM

‘product engineering maturity’ is a measurable concept
for the substantive engineering progress on a project
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Defining Pragmatic Measures

Many ways to define maturity — it is a ‘pragmatic
measure’ — not purely representational

To be useful, definition has to be clear, well-
documented, so users understand it

The ADF provides a context for measure definition

Establishes how a measure is intended to be
used; by whom, at what decision points

Engineering maturity — counterpart to EVM:
provide the engineering community with evidence
to support assessments

Related concepts: SRLs (UK MoD); PBEV
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Developing Maturity Targets

Defining measurements; how they are to be
used — In context of decisions in lifecycle
models

ldentifying target values at decision points
Acceptable uncertainty ranges

Where information (base measures) comes
from — who provides, aggregates and
analyses the information

How measurement information is presented
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Decision Readiness Assessment

Supplement to the PSM Measurement Process, to
embed measurement guidance

* ldentify planned decision points (gates, reviews
etc) in the lifecycles

« Assess the skills, knowledge required in the
decision-making roles to make good decisions

 Assess skills, experience and competencies of
those assigned to the roles

« Assess information available to decision makers at
the times decisions will be made

e Assess guidance and training needs and adapt the
ADF and support appropriately
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Conclusion

“Emerging Software and Systems Trends — What Are the
Impacts on Measurement”

15th Annual Practical Software and Systems
Measurement Users’ Group Conference

11-15 July 2011 Mystic, CT

Vital role of measurement in meeting current challenges in
defence acquisition

ADF concept — on-line support guidance, integrating
measurement guidance with process and decision guidance
Measurement at SoS level

Engineering maturity: measurable concept to support decision
making at integrated system levels

Decision Readiness Assessment
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Future Work

 Measurement applied to strengthening Engineering
Management

 ‘Decision support’ approach to measurement system
design and guidance

 Measurement of Engineering Maturity
 Flexibility/ adaptability in measurement systems
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