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Agenda —

e Learning Objectives

e Systems Thinking Primer

e Common Systems Approach Description and Examples
— Product Development
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®
Learning Objectives —

e Employ systems approach for:
— Product Development

— Acquisition for Services
* Vehicle/Aircraft Maintenance Services
e |T Back Office Support

— Policy Implementation
e Hierarchical decomposition

— Large and unmanageable into smaller manageable pieces

— Top-level bounded scope traces down to measureable
outcomes

— Measureable outcomes provide measured data to feed
performance dashboards

— Performance information used by decision-makers to make
timely course corrections in order to arrive at the desired
end-state
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Presenter
Presentation Notes
Goals

Conceptual focus on a hierarchical principles, precepts and methodology
Goal is to emphasize a thought-process; not a one-size-fits-all checklist implementation


Systems Thinking Primer

 Recognizes the interconnectedness and interdependencies of
systems

— No such thing as a small change to a complex system

e Hierarchical depiction provides means to deal with complexity
by breaking down a large and unmanageable problem into
smaller manageable pieces

— Decompose
— Allocate ; : o
— Bi-traceability P«

e Methodology provides consistency and repeatability; thereby
attaining greater efficiencies and effectiveness
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The Methodology ——

Validated Need

- Mission
Derive, allocate, & trace 7 4

\ Performance dashboards to onitor
and control

Level O /

Level 1

Level 2 111 1.2.2

Measureable outcomes generate
measureable data

Accomplished

Feedback loop
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Validated Need —

e Begin with the end in mind...
— What do you want to accomplish?
— What do you need to be accomplished?
— Do we know and understand what is needed?
— How do you know when reached the desired end state?

e Scope the need — bound the problem
— Cost
— Schedule
— Performance
— Risk
— Complexity
— Criticality

ZINTUITIVE

‘ Research and Technology
www.irtc-hg.com


Presenter
Presentation Notes
Begin with the end in mind – one of the seven habits of highly effective people: Stephen R. Covey, The Seven Habits of Highly Effective People, 1989


Start with simple hierarchy o

What needs to be

accomplished Lo @

| |
Elements
Level 1
| | | |

Sub-elements

e Decomposition stops at level when a specific sub-element cannot be
decomposed any further

e Sub-element should perform a series of time-phased activities in order to
satisfy the sub-element goal or outcome

 Time-phased activities correlate with measurable outcomes
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efining Information Requirements

Information is needed to support the decision-making process

1. Needahome

2. Scope the needed home

3.  Award contract primarily based on:
* Scope
e Cost (spend plan)
e Schedule (progress)

The “Material
4. Track status of actuals vs. planned Solution”
5. Analyze trends
6. Monitor and control risks
Time >
Performance
Dashboard

Measureable
Data

Feedback Loop
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Presenter
Presentation Notes
Work forward – meet in the middle and ensure alignment and consistency

Stakeholder has identified an information need, but is later determined to be redundant or non-value added.

Yes, there is a need for analysis.  A reasonable explanation for deviating trend.

Working backwards 

5. What information is needed to make informed decisions?
4. What measureable data is needed to generate the information?
3. Develop contractual requirements to measure, evaluate, and assess the discrete data
2. Depending on the scope and duration, time-phasing of various measurements
1. What needs to be accomplished?



PRODUCT DEVELOPMENT
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oD Product Development

e Capability Requirements Process and Acquisition Process
Interaction

Materiel
Development
Decision

Initial
Capabilities
Document*

Materiel
Solution
Analysis

Pha,;se

Requirements
Authority

Review of AcA
Results

Draft
Capability
Development
Document*

1

Technelogy Maturation &
Risk Reduction Phase

Capability \
Development BJ.
Document* Engineering & Manufacturing
Legend Development Phase
O = Decision Point AN
Capability \
/ \ = Milestone Decision Production c
Document* /_A
D = Requirements Document o Plroductlto;h&
eployment Phase
= Requirements Authority
Review
Operations & Support
. ) . ) Phase
Or Equivalent Approved/Validated Requirements Document. Dis
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Presenter
Presentation Notes
Identify need for a material solution
Evaluate and select an approach
Evaluate and select an option
Develop and evaluate selected option
Produce and field the material solution
Operate and support the material solution
Dispose (de-mil) the material solution



Systems Engineering Process

F
R
o
c
E :
g —p Requirements ‘_\_\‘ System Analysi
s Analysis and Control
1 Requirements
N Loop
F
u Functional Analysis |
T and Allocation

Design

Loop

Verification

Design Synthesis

PROCESS OUTPUT

Reference: Systems Engineering Fundamentals — DoD Systems Management College, 2001
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Mission Profile Breakdown

e Validated operational need to transport passengers and cargo
 Need a material solution to conduct an assigned mission

e Develop a mission profile in order to translate operational
requirements into system-level technical requirements

Pre-flight Startup Taxi Take-off Climb Cruise _ Descend Land Taxi Shutdown Post-flight
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Requirement Analysis
Exa m p I e Aircraft System

I
Air Vehicle Groum.:l Support Facilities :

I [ [ !
Airframe Propulsion Comm/Nav Radar

_| Pre-flight

|| Startup

| Taxi

|| Takeoff Identified functions:
* Provide passenger access
* Facilitate boarding of passengers

| Climb

Aircraft Mission Cruise

Descend

7

|

1and

‘_
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() ) )
Functional Allocation

Pre-flight

Combined allocation

Provide passenger access

Facilitate boarding of passengers

Separate & distinct allocation

Provide passenger access Fuselage door

Adjustable
Facilitate boarding of passengers Passenger

Stairway
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Presenter
Presentation Notes
Weight load of the stairs predicated on:

Number of passengers that can be accommodated on the stairs at any one time
Assumed weight of each passenger
Assumed weight of carry-on items per passenger
Other design constraints – maximum height stairs can be extended or maneuvered


ACQUISITION FOR SERVICES
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Acquisition for Services

Validated need to acquire Aircraft Maintenance Services

— Goal is to ensure sufficient number of aircraft available to
fulfill mission requirements

Performance-Based Logistics (PBL)
— Operational Availability (A,)
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Presenter
Presentation Notes
The initial need statement is intentionally broad; enough to drive a bus through!

Sufficient number of number of aircraft available to fulfill mission requirements; based on:
Location(s) – domestic, foreign, hostile, remote vs. populated regions
Number and types of aircraft at each location
Number of missions for each type of aircraft at each location
Facilities and infrastructure available at each location

Operational Availability (Ao): The degree (expressed as a decimal between 0 and 1, or the percentage equivalent) to which one can expect a piece of equipment or weapon system to work properly when it is required, that is, the percent of time the equipment or weapon system is available for use. 
Materiel Availability (Am): The percentage of the total inventory of a system operationally capable (ready for tasking) of performing an assigned mission at a given time, based on materiel condition.



Aircraft Maintenance Services

Aircraft
Maintenance

Services

|
Maintain Service Modify Facilities
Aircraft Aircraft Aircraft
Pre-flicht Non-Standard Operate
8 Repair Facilities
Capability Maintain
Modification Facilities

Standard Preventive
Repair Maintenance

Domestic Domestic

Location(s) Location(s) Post-flight

Remote Remote Remote
Locations(s) Location(s) Location(s)
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Presenter
Presentation Notes
Analogous to Work Breakdown Structure (WBS) – true statement, but for services vs. the more “traditional” application for product development


Aircraft Maintenance Services

Aircraft
LEVELO Maintenance

Services

Accomplishment Criteria: i ) - I I, .
Need sufficient number of [ 1

Vioaitv

it

aircraft to support mission Standard Preventive pre-flight Non-Standard Operate
requirements Repair Maintenance Repair Facilities
. . : Domestic Domestic ] . Capability Maintain
Aircraft Sustainment Location(s) Post-flight e .
Key Performance Parameter
(KPP) Remote Remote Remote
Locations(s) Location(s) Location(s)

A, — Operational Availability
A, = MTBM =+ (MTBM + MMT + MLDT)

Mean Logistics Delay Time (MLDT)
Mean Maintenance Time (MMT)
Mean Time Between Maintenance (MTBM)
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Presenter
Presentation Notes
Operational Availability (AO)
1. The percentage of time that a system or group of systems within a unit are operationally capable of performing an assigned mission and can be expressed as uptime/(uptime+downtime).��2. The degree (expressed as a decimal between 0 and 1, or the percentage equivalent) to which one can expect a piece of equipment or weapon system to work properly when it is required, that is, the percent of time the equipment or weapon system is available for use.  AO represents system “uptime” and considers the effect of reliability, maintainability, and Mean Logistics Delay Time (MLDT). AO may be calculated by dividing Mean Time Between Maintenance (MTBM) by the sum of the MTBM, Mean Maintenance Time (MMT), and MLDT, that is, 

AO = MTBM ÷ (MTBM + MMT + MLDT)

Mean Logistics Delay Time (MLDT) - Indicator of the average time a system is awaiting maintenance and generally includes time for locating parts and tools; locating, setting up, or calibrating test equipment; dispatching personnel; reviewing technical manuals; complying with supply procedures; and awaiting transportation. The MLDT is largely dependent upon the Logistics Support (LS) structure and environment.
Mean Maintenance Time (MMT) - A measure of item maintainability taking into account both preventive and corrective maintenance. Calculated by adding the preventive and corrective maintenance time and dividing by the sum of scheduled and unscheduled maintenance events during a stated period.
Mean Time Between Maintenance (MTBM) - A measure of reliability that represents the average time between all maintenance actions, both corrective and preventive.

It is the quantitative link between readiness objectives and supportability.

Materiel Availability (AM)
Defined as the percentage of the total inventory of a system operationally capable (ready for tasking) of performing an assigned mission at a given time, based on materiel condition.
One of the two components of the Availability Key Performance Parameter (KPP)
Development of the Materiel Availability metric is a Program Manager (PM) responsibility.


Aircraft Maintenance Services

Aircraft

Maintenance
Services

| | |
rorf mw

1
LEVEL 1 m
1 1

Performance Criteria: Standard Preventive . Non-Standard Operate
: . Pre-flight . s
Repair Maintenance Repair Facilities

Sufficient number of aircraft to

.. . ‘ Domestic
?
support mission reqwrernents. Location(s)

Domestic
Location(s)

Post-flight

Capability Maintain
Modification Facilities

Key Performance Indicators

Remote Remote Remote
(KPls) Locations(s) Location(s) Location(s)
e Collectively track and
manage to ensure Establish contractual KPIs to reduce fleet-wide:

accomplishment criteria will
be satisfied

* Positive KPI performance will Mean Logistics Delay Time (MLDT)
positively impact Operational
Availability, A,

Mean Maintenance Time (MMT)

INTUITIVE"

Research and Technology
www.irtc-hg.com


Presenter
Presentation Notes
Positive KPI performance will positively impact Operational Availability, Ao      

Guidebook for Performance-Based Services Acquisition (PBSA) in the DoD (2001)

EXAMPLES OF PERFORMANCE STANDARDS
• Response times, delivery times, timeliness — meeting deadlines or due dates, adherence to schedule.
• Error rates — number of mistakes/errors allowed in meeting the performance standard.
• Accuracy rates — similar to error rates, but most often stated in terms of percentages.
• Completion milestone rates — x-percent complete at a given date.
• Cost control — keeping within the estimated cost or target cost. Applies in cost-reimbursement contract arrangement.

Aviation Safety Management System (SMS) Blog – Aviation Key Safety Performance Indicators (KPIs)
http://aviationsafetysoftware.blogspot.com/2013/01/aviation-key-safety-performance.html

Key Performance Indicators for Airports/Aerodromes
http://aviationsafetysoftware.blogspot.com/2013/04/list-of-airline-key-performance.html



Aircraft Maintenance Services

Aircraft

Maintenance
Services

| | . |
Non-Standard Operate
Repair Facilities
Capability Maintain
Modification Facilities

ml
[ |
Standard Preventive
LEVEL 2 Repair Maintenance ESRCSE

. ‘ Domestic Domestic .
Supporting Measures: o Post-flight
Associated with a specific e
aircraft Locations(s)

Process improvement

Remote
opportunities:
* Lean Six Sigma Reduce Maintenance Time (MT)

* Business Process Management
(BPM)

Remote

Location(s) Location(s)

Incentive for Contractor for each aircraft to:

Reduce Logistics Delay Time (LDT)

Increase Time Between Maintenance (TBM)
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@Achieving Operational Availability (A,)

A, = MTBM + (MTBM + MMT + MLDT)

Scenario #1

MTBM #1 200 MMT #1 86 MLDT #1 94 MTBM 222.6
MTBM #2 220 MMT #2 108 MLDT #2 121 MMT 112.8
MTBM #3 230 MMT #3 115 MLDT #3 89 MLDT 100.6
MTBM #4 215 MMT #4 130 MLDT #4 112 Ao 0.51055
MTBM #5 248 MMT #5 125 MLDT #5 87 Ao =51%

Avg. MTBM 222.6 Avg. MMT 112.8 Avg. MLDT 100.6

Scenario #2

MTBM #1 410 MMT #1 42 MLDT #1 53 MTBM 468.8
MTBM #2 480 MMT #2 38 MLDT #2 64 MMT 49
MTBM #3 550 MMT #3 62 MLDT #3 55 MLDT 58.2
MTBM #4 458 MMT #4 47 MLDT #4 58 Ao 0.813889
MTBM #5 446 MMT #5 56 MLDT #5 61

Avg. MTBM 468.8 Avg. MMT 49 Avg. MLDT 58.2 AO =81%
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Presenter
Presentation Notes
The initial need statement is intentionally broad; enough to drive a bus through!

Sufficient number of number of aircraft available to fulfill mission requirements; based on:
Location(s) – domestic, foreign, hostile, remote vs. populated regions
Number and types of aircraft at each location
Number of missions for each type of aircraft at each location
Facilities and infrastructure available at each location

Operational Availability (Ao): The degree (expressed as a decimal between 0 and 1, or the percentage equivalent) to which one can expect a piece of equipment or weapon system to work properly when it is required, that is, the percent of time the equipment or weapon system is available for use. 
Materiel Availability (Am): The percentage of the total inventory of a system operationally capable (ready for tasking) of performing an assigned mission at a given time, based on materiel condition.



POLICY IMPLEMENTATION
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DoD Issuances

\

e Aset of principles and associated guidelines to direct and limit
DoD actions in pursuit of objectives, operations, and plans.

_J
. . . . \
e A DoDlI that implements policy established in a DoDD or a
policy DoDlI by providing general, overarching procedures for
DoD : :
e carrying out that policy. )
e Implements DoDI procedural requirements to define how a A
program/project is initiated, planned, executed, monitored &
VEEcg  controlled, and closed. Extent of content is based on the scope of
Plans program/project. y

Reference: DoD Issuances website (http://www.dtic.mil/whs/directives/)
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Presenter
Presentation Notes
Policy
Instructions
Procedural Requirements
Contain the what, when, and how
Management Plans
Contains the who, what, and when
Implementation of procedural requirements
Address all of the “shall” requirements in order to be compliant
Subordinate Plan
Desktop Procedures
Specific to an organizational position
Step-by-step instructions to complete a task

http://www.dtic.mil/whs/directives/
http://www.dtic.mil/whs/directives/
http://www.dtic.mil/whs/directives/

Policy Implementation Summary

Policy is established to
apply Systems Policy L Feedback
engineering across the
product life cycle.

( Procedural Feedback
Procedural Instructions Instructions
designate the OPR for

establishing and maintaining
the capability to perform and
execute SE processes

Management\
Plans J
Systems Engineering Plan (SEP) is a living

document that describes how the SE
process will be applied and tailored to
meet the objectives for each product
development life-cycle phase. Process,
product, and progress measures will be
used to support the decision-making
process.

Compliance
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Presenter
Presentation Notes
Policy states SE will be performed and executed
Instructions/Service Regulations “shall” require:
“Who” shall be responsible and held accountable for establishing and maintaining a SE capability
“What” processes shall be established and maintained in order to perform and execute SE
Processes provide the measureable opportunities to monitor and control
Management plans describe “who” shall perform and execute SE by utilizing the established and maintained SE capability…temporal measures defined and implemented



%efinitions —“Establish and maintain”

e Establish: Develop policy, work instructions, or procedures to
implement process activities

 Maintain: Planning the process, providing the resources,
assigning responsibilities, training people, managing
configurations, identifying and involving stakeholders, and
monitoring process effectiveness

/ Controls \

v

Process

Establish and maintain P> Inputs > - > Outputs

A

\ Enablers /
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Presenter
Presentation Notes
As the phrase applies to Section 3


DoD Systems Engineering Process

IOC/FOC

Operational Delivered
< > Capability

Technical Processes

Technical Processes
£

= Stakeholder
Requirements » Transition
Defmition + Validation
@ RERLETERS « Verification
B v o - Integration
JELLZILIS - Implementation
L DESIQI'I |
Technical Management Processes
* Decision Analysis * Requirements Management  + Technical Data Management
+ Technical Planning * Risk Management * Interface Management
* Technical Assessment * Configuration Management

Enables a balanced approach for delivering capability to the warfighter
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DoD Risk Management Process

Risk

Identification

ﬁ\"

Risk
Analysis

S

Risk
Tracking

Risk
Mitigation
Planning

Y =

Risk
Mitigation

Plan Implementation
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140
120
[ ] L]
Risk Burn-down Metric
2 80
60
40
20
0
S855553%852858555853358838
= Baseline Forecast Actual
—@— Cost Exposure —@— Scheduled Exposure
Status & AnalySIS vvvvvvvvv Linear (Cost Exposurg)  ssseesss Linear (Scheduled Exposure)
Report >
Risk Exposure Indicator
5985552333838 ¢8883523238¢82¢&
Reference: Systems Engineering Leading Indicators Guide, Version 2.0, 2010 —
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@Summary

e Employ systems approach for:
— Product Development

— Acquisition for Services
* Vehicle/Aircraft Maintenance Services
e |T Back Office Support

— Policy Implementation

e Hierarchical decomposition
— Large and unmanageable into smaller manageable pieces

— Top-level bounded scope traces down to measureable
outcomes

— Measureable outcomes provide measured data to feed
“infographic” performance dashboards

— Performance information used by decision-makers to make
timely course corrections in order to arrive at the desired
end-state
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ZINTUITIVE

Research and Technology
www.irtc-hg.com


Presenter
Presentation Notes
Systems thinking – means to deal with complexity by decomposing the problem into smaller manageable pieces that employ hierarchical principles, precepts, and methodology

Systems thinking – the interconnectedness and interdependency
Hierarchal : decompose, allocate, & bi-directional traceability


Gaining consensus on bounding what needs to be accomplished – that’s why mission and vision statements are so challenging
Validate the need
Pursuit and implementation will lead to measurable outcomes


Measureable outcomes provide the measurable data needed to generate the “infographic” performance dashboards which provide the information needed by decision-makers – examples include:
Technical maturity assessment
Actual vs. planned assessment
Trend (performance over time) assessment

Data repository provides evidence of compliance

Focused on Product Development, Acquisition for Services, and Policy Implementation; other applications include:
Project Planning
Strategic Planning
Doctrine


Tony Lindeman, PMP, CSEP-Acq, CBAP

Patti Monell, CSEP

Intuitive Research and Technology Corporation

5030 Bradford Drive
Building 2, Suite 205
Huntsville, AL 35805
Phone: 256-922-9300
E-mail: info@irtc-hg.com
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