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SYSTEM INTEGRATION

= SynopsiIs

* CUSTOMERS:
- Primary stakeholders of a system’s objectives.
* ENGINEERS OF S0S:

- Plan, analyze, organize, and integrate the capabilities of a mix of
existing and new systems into an SoS capability

Business
Operations
Support

Business
Processes /

Proposal /
Estimating

Program
Management

- Translate customer’s needs into verifiable requirements, operational
mission capabilities; establish agreed-upon constraints and key
technical performance measures for all applicable system levels; and
design it.

. PROGRAM MANAGER:

Test /
! Verification
" _Engineering

Systems <
Design/
M. Architecture </ >

Processes
Engineering

Software Mechanical

£ | '.\ T . W g v NN N . Vi
Avionics \ Electrical N
Engineering Engineering / Engineering
N - YA A AN

Engineering

M ENEELE Manufacturing ‘
engineering_ ¢\ “engincering /), 1" - Oversees, manages, and delivers contract specification requirements &
/ capabilities that satisfied the intended system’s objectives on time and

within budget during the System Development & Demonstration phase.

o OTHER ENGINEERING FUNCTIONS:
- Staffing, Processes, Tools, Facility, IT and Infrastructure, and etc.

* BUSINESS MANAGEMENT

Tools
Engineering

Customer Gets

Complexity drives uncertainties and potential cost/schedule increases.
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SYSTEM INTEGRATION

= Technical Inteqgration

NEEDS ===)

Always Remember the NEEDs . . . throughout System Lifecycle

Translation

THE SYSTEM

SYSTEM SPECIFICATION
REQUIREMENTS DEFINITION

SYSTEM OPERATIONAL CONCEPT:

VALIDATION & ACCEPTANCE PLAN

SYSTEM DEPLOYMENT PLAN

PERFORM SYSTEM
VALIDATION & ACCEPTANCE

DEPLOY SYSTEM

DEVELOP & ANALYZE
SYSTEM REQUIREMENTS

- REQUIREMENTS DECOMPOSITION
- SYSTEM VERIFICATION PLAN

DEVELOP FUNCTIONAL
REQUIREMENTS

- REQUIREMENTS ALLOCATION
- SUB-SYSTEM VERIFICATION PLAN

DEVELOP DESIGN
SOLUTIONS:

- HiGH LEVEL DESIGN
- DETAILED DESIGN

VERIFICATION & EVALUATION

DATA ANALYSIS PLAN

INTEGRATION
Y & TEST ¥
PLAN - COLLECT DATA PRODUCT SPECIFIED

PERFORM SYSTEM
VERIFICATION

- COLLECT VERIFICATION EVIDENCE
PER SYSTEM VERIFICATION PLAN

PERFORM SUB-SYSTEM
VERIFICATION

- COLLECT VERIFICATION EVIDENCE

PER SUB-SYSTEM VERIFICATION PLAN.
PERFORM SYSTEM
INTEGRATION & TEST

Operational Use »

System
Retirement

1

|

SUSTAINING SUPPORT SYSTEM

PER TEST & EVALUATION PLAN

USER DATA & | HARDWARE | SOFTWARE &
OPS MANUAL |FABRICATION | LICENSES

IMPLEMENTATION

System Integration = Decompose into parts then integrate parts into whole - a realized system
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System Integration: Analysis of Alternatives (AoA)

Capture architecture and requirements information

Customer Gather _ _
drivers solution Analysis of Alternatives
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Understand i Capture E Estimate u OEJeCtlve_
customer i “As-ls” ) Cost To Be” Solution(s)
Needs : :
1 ' Identify Down-
! ! Capture Assess N .
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Establish : Enabling Space(s) Analysis
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' Concepts i
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Systems Architecting
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System Integration: Analysis of Alternatives (AoA)

* (Cost tools: perform cost analysis at various levels
* Schedule tools: used to assess schedule impacts

Customer Gather
drivers solution Analysis of Alternatives
T T TTTTT T T T T T T T | USRI 1 [~ ——m - ——— - m—m e m— e mm—mmmm = —\/===| === m=—==—=n . .
L} 1
E Understand i 1 Capture : E Estimate . OEJeCtlve_
! customer i ; “As-Is” P Cost : To Be” Solution(s)
: Needs ] ! S :
! I ! ! Identify Down-
1 ! 1 !
| [ ey || e PR e e ] sacion | |
. ! ; Space(s) Analysis ]
| Establish L Enabling L [
!| Prioritized Goals | ™ | Technologies |! ! bredict :
il & Objectives b L | redic :
i 1 ! ! i Performance !
1 1 1 1
| P | | dlncrgmgnt CbD*
.| IDCost, Sched, |! b  descriptions
1 , v | . ] 1 Assess
: Perf DriVerS : : Identlfy COTS/ : : Schedule :
i \ 1 Reuse or ) | 1
: ' 1| Leveraging |! @ STTTTTTTIoSoomsToooooooooooooooooooooosooooooooo- '
: ] ] Strategy :
! S S— ! Deployment
! : Options Increment Concepts
N e e D
! 1 1 :
E Define Problem E ! Determine Define — :
: Solving - ' Mincremente | Evolution :Objective Solution(s)
| " ! | S Concepts i
1 | |
1 \ 1

Systems Architecting
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System Integration: Analysis of Alternatives (AoA)

Risk management tools: used
capture and manage risks

Customer Gather
drivers solution Analysis of Alternatives
---------------- ) === m————— - R et B . .
Understand i Capture E Estimal u OEjectlvg
customer i “As-ls” ) Co To Be” Solution(s)
Needs ) :
1 ' Identify Down-
' . ' Capture Assess — :
| Identify — STrade Alternatives Risk P Selection
Establish : Enabling pace(s) Analysis
Prioritized Goals | I % | Technologies

& Objectives

. Predict
Performance
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Systems Architecting
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System Integration: Analysis of Alternatives (AoA)

Modeling & Simulation: used for Performance/Effectiveness
evaluation of Alternatives

Customer Gather _
drivers solution Analysis of Alternal yes
ITT T T T T T T T T T T T T T | I=-T - ===~~~ | [T T T s m—m—m =] e mmmm e mmmmm—————— === . .
1 1
E Understand i 1 Capture : E Estimate . OEJeCtlve_
! customer i ; “As-Is” P Cost : To Be” Solution(s)
i Needs ) ! P |
! ! ] ! Identify Down-
1 ! 1 5
: | dentty || _Trade Aliemativesd [ Risk [ Selecton | |
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1| & Objectives b L :
1 1 ! 1 1 !
1 1 ! 1 1 !
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i ) v . ] 1 Assess
: Perf DriVerS : : Identlfy COTS/ : : Schedule :
. Lo Reuse or i I |
: ' 1| Leveraging |! @ STTTTTTTIoSoomsToooooooooooooooooooooosooooooooo- '
: ] ] Strategy :
! R S— ! Deployment
! : Options Increment Concepts
N e e D
! 1 1 :
E Define Problem E ! Determine Define — :
: Solving - ' Mincremente | Evolution :Objective Solution(s)
: Approach : | S Concepts i
1 i \
1 I 1

Systems Architecting
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SYSTEM INTEGRATION

= Cost & Schedule Integration

PROGRAM MANAGER:

- Responsible for achieving technical, cost, and schedule performance targets that satisfied the intended system objectives:
i.e. the intended system’s performance met all operational parameters within cost and schedule targets.

r 3

PLANNING: EXECUTION: ..7|

'Too]s Processes — Skills - Funds'

n

CAIV ] A = !
COSYSMO | Enablers | T C;T;
| i=1
CAIV, COSYSMO Authorize Work ACT
— o 100% ontarget

= L Scope of = 10000}
o =
2 Work kS
s &
_g A r A (@]
% : a
[ y : ‘ & 04444 EEEEEEEE LN

«——  Schedule § Measure to Baseline
T SCT, Monte Carlo _ §

DoDL5000.02 /Constraints\ 05625 1.0000 gé’f;sgg

Experience .T.
L I CiT;
| Regulations - Political - Fundmgl Opportunity
1 1 Risk
'-——Y‘Eibffiaﬂ-ffﬂ?l—lgg/——J Problem, Over Target Baseline (OTB)is required

BT: Below Target; OT: Over Target
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PROGRAM INTEGRATION

Program Plan Structure

Program Plan

Program Scheduling

Processes

Management

Example
Integrated Master Plan (IMP)
|
Integrated Master Schedule (IMS)
SEMP System System Safety Material & Logistics Mgmt. Development Production Program
Effectiveness Program Plan Procurement Support Information Support Manual Control
Programs <2 Manual Manual System Manual
PLANS/MANUALS T R ; p ¥ “ "
. | ‘ N N Y rogram PLANS/MANUALS PLANS/MANUALS "
Technical Analysis PLANS/MANUALS \\ / Pt Technology - PLANS/MANUALS
System Securit [N AN / - Development Facility Program
S SS N
gram ~ B _- Technology Management
~o N ' g - Manufacturing ——
Ramts Analysis { Change Reliability T \‘\ / ,”’ —— Schedule
_and Mgmt. _Management = f’rtorar:.l.t NS /I/’/ System Growth Management
Production Rate aintainability T — Subcontract
{ System Decomp. . Transition . Program ‘ Production Management
T T ] . I
{ System Design { LS } Quality Program MORE PLANS AND MANUALS AS NEEDED Performance
Engineering Measurement
T T T ] —
} Material & _S“ port Manpower
T

Interfaces Mgmt. }

T
{ Deployment
T

{ Certification
I

T
Trade Study &
Analysis
T T I
Technical Production
Performance Transition
T T 1 | T
Configuration Producibility
Management Program

Integrated Test

Data Management

|
—

ystem Software

I — I

E———
Design to Cost

Training Program

Management
[ ]
Life Cycle Cost

Management
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APPLICATION OF THE AMAM

d AMAM - Recap

» OrgCap Model:

 ldentify, Rank, and Assess Maturity Level of Enablers

» TechPri Model:
« Assess Technical Performance Risk

» CoSh Model:

A Holistic View of Cost & Schedule Performance
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Organizational Capability Assessment

{OrgCap} Model

STANDARD PUBLIC PRESENTATION
LoNG S1 DoNgG, PH.D. SYSTEMS ENGINEERING & INTEGRATION

I NON-PROPRIETARY INFORMATION | ACADEMIC & PUBLIC DOMAIN INFORMATION

12



OrgCap Model

MIL-STD-499 (1969)

1.0 Develop an Approach
for Identifying the Enablers

|
|
Determine SoS Boundary |
|
|

MIL-STD-499A (1574)

MIL-STD-499B (1994)

(or the Enterprise System -

|
|
|
EIA/IS632(1994) | | IEEE1220(1994) |
|
|

for complex system)
1 EIA632(1998) | | IEEE1220(1998)
EIAJANSI 632 EIAfIS 721 -
ey | | AT || EEE 1220(2005)

Apply the Seven SoS Core Apply ISO/IEC 15288 for
Elements associated with : .
extracting applicable

SoS SE Activities (Guide for
SoS SE [DoD 2008]) for SoS/Complex Systems (CS)
SE Enablers

extracting SoS SE Enablers
I I

Organization Best
Practices, Tailored Selectlal set of S.OS /CS
Processes and Tools, and capability candidates
Trainings and Experiences l
Analyze applicability & Establish an agreed-upon
relevancy of candidates set of Enablers

StDl’e App_[icabﬂity &
REIEVancy Data
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OrgCap Model

1.0 Develop an Approach
for Identifying the Enablers

ENTERPRISE

1
|
|
|
|
|
|
|
|
|
1
A 4

Establish an
agreed-upon set
of Enablers

SYSTEMS
ENGINEERING

Example of
established
enablers

PROCESS
CAPABILITY FOR
ENGINEERING
SYSTEMS OF
SYSTEMS

THIRD PARTY /
SUPPLY PROCESS

ENABLERS
Affordability Expenditure
Affordability Framework
Acquisition Process

Supply Management Process

IT Infrastructure & Processes
Training & Experience
Planning Process
Control Process
Decision Making Process
Risk Management Process
Configuration Process
Requirement Engineering
Requirement Analysis
Architecture Development
Requirement Allocation
Interfaces Management
Implementation
Total System Integration

Verification, Test, & Evaluation
Validation
Manufacturing Transition
Producibility
DMS Management
Operation and Support
Disposal Evaluation
PBS Control Process
Quality Control Process

Remedy Management Process

Supply Health/Risk Management

LoNG S1 DoNG, PH.D.
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OrgCap Model

) ~
1.1.0 Develop a Criticality 1.1.1 ]?efme the levels .of o g . s
(CRI) Ranking of the Enablers. Matquty (LOM) & Assign Criticality Level = Cost. I.?elevant + 5 & &
R numerical value for each level Technology Enat?ler + Critical Pa.th Iltem % £o g
LOM,,LOM,, ..., LOM; + Mandated item + Support item S 225

| ! 2 2 s

ENABLERS (Yes V=1

Use applicability & Relevancy
results to determine the

The LOMj,forj =1,..,k

ltem?
Is it Mandated
ltem?

=2
S
=
5
S

Is It an On-Going
Support Item?

Affordability Expenditure
Affordability Framework

selected enablers are in order of least ENTERPRISE Acquisition Process
E. E E to most maturity Supply Management Process
17 =2y eeey by IT Infrastructure & Processes
Training & Experience
Y A SYSTEMS Planning Process

Develop a ranking method to
rank the selected enablers from
least critical (from the selected
population) to most critical,
where E{, E5, ..., Ej, and E] is
the least critical

Assign numerical value for
each level j from low to high:
Ji=Lj,=4j5=7,j~10
(weighted by organization
consensuses)

ENGINEERING & IT Control Process
Decision Making Process
Risk Management Process
Configuration Process
Requirement Engineering
Requirement Analysis
Architecture Development

Requirement Allocation

A 4 Interfaces Management
PROCESS ;
A 4 . . Implementation
Review & Fine Tune as Cé;éﬁ\lll_glng%R Total System Integration
Review & Re-rank as Required Requlred SYSTEMS OF Verification,T‘est,-& Evaluation
SYSTEMS Validation
i Manufacturing Transition
v . . Producibility
Establish Levels of Maturity DMS Management
Establish Final Ranked associated with numerical Operation and Support
Criticality of the Enablers values Disposal Evaluation
PBS Control Process
THIRD PARTY / Quiality Control Process

) 4

A

SUPPLY PROCESS Remedy Management Process

Supply Health/Risk Management

< << |<|<|<x << <</ </</ <|<|<|<|<|</ <|<x/<|22z2<22<~<

22222/ <|22/<K 222 <2Z2<<<K=<Kx/<Kx22222=</=<x/222<

< Z2l<<|2|l<x << << <<\ <|<x|<|<|<|</ <|22zz2z2zzz<2 <<

2 2/< 2/<|< << </ < </ </ <|[<|<|[<|<|[</ <|[< 2|[</<|[<|[</ </ <|<|<

< << |<|Z2|l<x 2 < << </ </ <|[<|<|[<|<|[</ <|</ <|[<|/<|[<|[</ </ <|<|=<

WNBRWNO RO RRRORaO oo RN e e s oflCriticality Level
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1.1.0 Develop a Criticality
(CRI) Ranking of the Enablers.
E, E,, ..., E,

!

Use applicability & Relevancy
results to determine the
selected enablers
E, E, ..., E,

\ 4

Develop a ranking method to
rank the selected enablers from
least critical (from the selected
population) to most critical,
where EJ, E5, ..., E;, and E is
the least critical

Review & Re-rank as Required

\ 4

Establish Final Ranked
Criticality of the Enablers

OrgCap Model

1.1.1 Define the levels of
Maturity (LOM) & Assign
numerical value for each level
LOM,, LOM,, ...,LOM,,

}

The LOMj,forj =1,..,k
are in order of least
to most maturity

\ 4

Assign numerical value for
each level j from low to high:
j1=1Lj,=4j=7,j=10
(weighted by organization
consensuses)

\ 4

Review & Fine Tune as
Required

!

Establish Levels of Maturity
associated with numerical
values

Useful. to s
The LOM;, for j =1, ...k Vaidated = Useful but Support Existed | S
are in order of least with MOE not  Specific butNot| g
to most maturity Results Measurable Needs @ Useful %
j 4 j 3 j 2 j 1 $
ENABLERS 10 7 a 1 <
Affordability Expenditure Y N N N 10
ENTERPRISE Affordability Framework Y N N N 10
Acquisition Process Y N N N 10
Supply Management Process Y N N N 10
IT Infrastructure & Processes Y N N N 10
SYSTEMS " Planning Process Y N N N 10
ENGINEERING Control Process N Y N N T
&IT Decision Making Process N Y N N 7
Risk Management Process Y N N N 10
Configuration Process Y N N N 10
Requirement Engineering Y N N N 10
Requirement Analysis Y N N N 10
Architecture Development Y N N N 10
Requirement Allocation Y N N N 10
PROCESS Interfaces Management Y N N N 10
CAPABILITY Implementation Y N N N 10
FOR Total System Integration Y N N N 10
ENGINEERING | Verification, Test, & Evaluation Y N N N 10
SYSTEMS OF Validation Y N N N 10
SYSTEMS Manufacturing Transition N Y N N 7
Producibility Y N N N 10
DMS Management N Y N N 7
Operation and Support N Y N N 7
Disposal Evaluation N N Y N 4
PBS Control Process Y N N N 10
THIRD PARTY /115 lity Control Process Y N N N 10
SUPPLY Remedy Management Process N Y N N 7

nhaAree

LONG SI DONG, PH.D. ‘
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OrgCap Model

1.2.0 Develop an Organization Capability matrix, A,k

A 4

Construct matrix, 4, xx, where
ROW:i=Ej, E;, ..., Ey, (Criticality of the selected Enablers)
COLUMN:j=LOM,,LOM,, ..., LOMk (Level of Maturity)

Assign CRI for each selected Enabler (Recommend to automate
this process by automatically “pulling” the numerical values
from the CRI Ranking)

Structure COLUMN jy, j,, j3, and j, in according with the LOM
assessment matrix (recommend to automate this process by
automatically “pulling” the assessed results from the LOM

assessment matrix)

A 4

Develop a Mathematical Model to Compute the Beta Value

THE ORGCAP MODEL IS AUTOMATED - ALL Values ARE Automatically Calculated.  Calculated B; 0.969
Level of Maturity (LOM) = M; . Desired,
where j ; = Least Mature and very Tailorable Bp:

Useful. to
J 4 = Mosst Mature Vaidated = Useful but = Support 1060
Level of Criticality = CRI;, with MOE ~ not Specific Existed but| Assessed,
wherei=1,2,3,..., n (enablers) Results Measurable Needs  Not Useful Ba:
ENABLERS CRL| j.=10 i3=7 =4 =1 1027
Affordability Expenditure 5 50
Affordability Framework 4 40
ENTERPRISE o

Acquisition Process 2 20

Supply Management Process 3 30

IT Infrastructure & Processes 4 40

SYSTEMS Planning Process 2 20
ENGINEERING Control Process 2 14
&IT Decision Making Process 2 14

Risk Management Process 3 30

Configuration Process 4 40

Requirement Engineering 5 50

Requirement Analysis 5 50

Architecture Development 5 50

Requirement Allocation 5 50

PROCESS Interfaces Management 4 40
CAPABILITY Implementation 5 50
FOR Total System Integration 4 40
ENGINEERING | Verification, Test, & Evaluation 4 40
SYSTEMS OF Validation 4 40
SYSTEMS Manufacturing Transition 5 35
Producibility 4 40

DMS Management 3 21

Operation and Support 5 35

Disposal Evaluation 2 8

PBS Control Process 3 30

THIRD PARTY / Quality Control Process 4 40
SUPPLY Remedy Management Process 2 14

PROCESS

Supply Health/Risk Management| 3 45

LONG S1 DoNG, PH.D.
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1.3.0 Develop Mathematical Model
for Calculating AMI for the Enablers

OrgCap Model

:

Develop mathematical
equation for calculating the
maturity composite score for
each Enabler associated with
an assigned maturity value

- - - ]

Define: "n" as number of Enablers; CRI; is the Criticality
Level of an i*" Enabler (where i = 1,2,3, ...,n);
M;is the assigned maturity value of ajth LOM,‘
then the assessed score, }?AU

is calculated as B4, = CRI; X M;

'

Develop mathematical
equation for calculating the
total maturity composite
score of all Enablers per
associated LOM

Define: "k" as number of LOM, thenj = 1,2,3, ..., k).
Thus, total assessed composite score, ff 4, for Enablers
associated with the j’s Values is calculated as follow:

ﬂA—ZZCRIM

i=1 j=

'

Develop mathematical
equation for calculating the
desired maturity composite
score for all enablers at the

maximum LOM

Define: ff;, as the desired maturity composite score of n
number of Enablers at the maximum LOM, i.e. j = k).

»|Thus, the desired composite score is calculated as follow:
n

ﬁD = Mkz CRIE
i=1

|

¥

Develop Mathematical

equation for calculating the |

normalized maturity index
value, AMI

Define: § as the normalized maturity index value, and
it's calculated as follow:
g1 BaBo
Bo

where fp >0

M; ja Ja J2 j» | Desired B

Hi= | Mo= | Lo= | Mi= | Min | Max

CRiFwo 7 [ 2411w

Tools| 2 0 14 0 0 2 | 20
Process| 1 10 0 0 0 1 |10
Experience] 4 0 28 0 0 4 | 40
Fundingl 5 50 0 0 0 5 | 50
Technology] 3 30 0 0 0 3 130
90 | 42 0 0 | 15 | 150

Assessed Ba = 132 |Pick:| 150

=
=
I
INgE

-~
1

[y
N~
1

[y

CRI;M; = CRI;M; + CRI\M3+ ... +CRI;M; + CRI,M, + ...

-

)
N
I

CRI;M; = CRI;M3 + CRI;M3 + CRI3M3 + CRI,M, + CRIsM,

-

-~
I}

[y
N~
I}

[y

= (2)(7) + ®M(10) + (D(7) + (5)(10) + (3)(10) = 132

Po = M(k=i4)zCR1i =(10)(2+1+4+5+3) =150

i=1
1. 132—150_0880
B 150
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Technical Performance Risk Index

{TecPri} Model

N
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TecPri Model: TPMs Performance Risk

3.0 Develop a Mathematical
Model for Calculating AMI
for Technical

4

Identify a set of
Technical Performance
Measures (TPMs)

- -

|

Categorize TPMs, i.e.
CAT A is Reduced
TPMs; and CAT B is
Increased TPMs

Apply Garvey & Cho
(2005) Method to Drive

Hypothetical Tests for [

each Category

v

Define: "T" as threshold value; "A" as actual performance value;
"NAV* as normalized actual performance values; ﬁ as reciprocal of
"NAVY; "Wt as weight value assigned to each TPM; "TRIcar 4“ &
"TRIcar 4" as technical risk index for Category A & Category B,
respectively; then

A-T
Category A:

NAV =14+ ——
* T

n n
1
TRIcar a=1— [(Z Wti— )/ZWtz]
i—1 NA;°/ 4 1
i= i=

Nav = 1- =4
B T

n n
TRIcyr p =1— [(Z Wt,;NAVi)/ZWti]
i=1 i=1

Category B:

Calculate an Overall
Risk Index for the
selected TPMs

}

Define: "TRI,; ;" as overall TPMs Risk Index; then it’s calculated as
follow:

TRIy, = [Wt *car,- TRIcar, + Wt *car,. TRICATB]/(Wt *car, T Wt *CATB)

Affordability Risk Index
is calculated as
compliment of the overall
Technical Performance

Measures Risk Index

Define: "A;" as an Affordability Risk Index; then it’s calculated as

follow:
P

AR - 1 _TRIALL

CAT, TPMs Threshold | Actual Wt. NAV 1/NAV
w (Ibs.) 2.2 4 2 1.8182 0.5500
Noise Level (dB) 6 7 1 1.1667 0.8571
MTMR (hrs) 1.25 2 1 1.6000 0.6250

o
L

TRig

Ag

CATg TPMs Threshold | Actual Wt. NAV 1/NAV
range (mile) 3 2.75 1 0.9167 1.0909
clarity (level) 2 1.5 1 0.7500 1.3333
fh (hrs) 2 1.5 1 0.7500 1.3333

0.19444
0.28588
0.71412
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'z

Cost and Schedule Performance Assessment

CoSh Model

N
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CoSh Model

2.0 Develop an Approach for :
assessment of Cost & Schedule Project | C T; GT; 1/CT;
Performance Risk Index 1 099 |[1.30 |1.2870]0.7770
l l 2 076 [0.74 |[0.5624 | 1.7781
Define: "n" as number of capabilities being assessed; C; 3 1.20 10.89 |1.0680 | 0.9363
Develop mathematical is the Cost performance index of an i*"capability (where 4 110 099 1.0890 | 0.9183
equation for assessing i =1..1); C,uyqi is the actual $ spent on developing . . : :
cost performance of a | . 4] i*"capability and C,,:,,i is budgeted $ for the same 5 1.07 1.04 1.1128 | 0.8986
recent program/project capability; then 6 0.89 |1.00 |0.8900 | 1.1236
onn numbe_r Of defined Cactuali < 1,underrun 7 1.48 1.52 2.2496 | 0.4445
capabilities C; = ————=+¢=1,0on target
Chasetinet | > 1, overrun 8 0.82 |1.12 |0.9184 | 1.0889 A = 0.8145
Define: "n" as number of capabilitiesbeing assessed; T; 9 095 ]0.88 ]0.8360 | 1.1962
is Schedule performance index of an i*"capabili
Develpp mathemat.ical (where i = 1p )T is the tz‘mespentpon ty 10 098 |10.87 10.8526]1.1729 ©1/CiTi OProjects Performance  ——— Ao
equation for assessing . .th oy " . 1.80
developing i**capabilityand T inet 15 allowed time
schedule performance of , i ... baseline
.. [~ ~®|for developing the i*"capability; then 1.60
a recent program/project \ o
on n number of defined T . < 1,ahead 1.40
capabilities T, = —actuall _ ) — 1 on track o
Tbaselinei > 1, behind 1.20
' l T o\
Develop a Define: Aqr as affordability risk index of based upon cost 0.50 QN
Mathematical Model for and schedule performance indices, then A7 is calculated '
Calculating AMI for Cost| ™~ *|as follow: n 0.60
& Technical Performance App = H—,for C;>0andT, > 0 \.
| GT; 0.40
| _o_ | 0.20
0.00 : ; ‘ ; .
0.00 0.50 1.00 1.50 2.00 2.50
S TANIDARID P UBLI CThEnBtQaIS (EriNdTnd&eTerIe&)Nong Si Dong, Ph.D.
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CoSh Model

1.7778

n
A _1_[ 1
r—1 lgT;
=1

- 100% on target

1.0000f - |

0.4444) e

0.5625 1.0000 2.2500
25% BT 20% OT
C.T;

Opportunity
Risk
Problem, Over Target Baseline (OTB) is required

BT: Below Target; OT: Over Target
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Affordability Maturity Index

AMI Model

LoNG S1 DONG, PH.D.
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Methodology Development Approach : AMI Model

CoSh | TecPri

OrgCap

0.05 | 0.05 | 0.05

4.0 Develop an AMI Mathematical model that integrates Enablers, Program 0.10f 0.10 | 0.10
Management, TRI Maturity Indices 015} 015 ] 015

0.20| 0.20 | 0.20

OrgCap Model CoSh Model TecPri Model 025] 025 | 025

0.30| 0.30 | 0.30

0.35| 0.35 | 0.35

0.40| 0.40 | 0.40

0.45 045  0.45

0.50| 0.50 | 0.50

n 0.55| 0.55 | 0.55
BBy
B= 8o Acr = l_[—’for C;>0T;>0 Ap=1—TRI,, 0.60| 0.60 | 0.60
i=1

CiTi 0.65| 0.65 | 0.65

0.70| 0.70 | 0.70

0.75]| 0.75 | 0.75

0.80 0.80 | 0.80

0.85 | 0.85 | 0.85

0.90 0.90 @ 0.90

0.95| 0.95 | 0.95

1.00 1.00 1.00

n
1
AMI = B(1 — TRIALL)Hﬁ;fOF C;>0,T; >0 (Eq.9)
i-1 1

STANDARD P UBLI CThEnBt&IS (EriNdTnAe%rle&)Nong Si Dong, Ph.D.
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AMI Model

IR, o Affordability Maturity Levels
Affordability process/method .
g Level | CODE | Maturity Assessment Description

implemented in most
Program is at significant risk. Total

organizations/groups

Al S
Program Review is needed

Re-planning

A2  Restructuring
Affordometer

0.9950( 0.8500| 0.7000{0.5500| 0.4000| 0.7000{ 0.5850| 0.4900| 0.3850| 0.2800| 0.4000| 0.3400{ 0.2800| 0.2200{ 0.1600
0.9500(0.8075| 0.6650(0.5225| 0.3800| 0.6500{ 0.5525| 0.4550| 0.3575| 0.2600| 0.3500| 0.2975| 0.2450| 0.1925( 0.1400
0.9000{0.7650) 0.6300{0.4950 0.3600| 0.6000{0.5100) 0.4200) 0.3300| 0.2400] 0.3000{0.2550{ 0.2100) 0.1650{0.1200
0.8500{0.7225/ 0.5950{0.4675| 0.3400] 0.5500{ 0.4675| 0.3850) 0.3025| 0.2200] 0.2500{0.2125[ 0.1750/ 0.1375[ 0.1000
0.8000 0.6800| 0.5600{ 0.4400| 0.3200| 0.5000{ 0.4250| 0.3500/ 0.2750{ 0.2000| 0.2000| 0.1700{ 0.1400| 0.1100{ 0.0800
0.7500{0.6375/0.5250{0.4125| 0.3000] 0.4500{0.3825/ 0.3150/ 0.2475|0.1800] 0.1500{0.1275[ 0.1050) 0.0825{ 0.0600

Ea

n
1
AMI = B(1— TRl nc—T,for C,>0,T, >0 = BAgAcr
ili
i=1

Redefining Scope of work

A3  Program is on track with moderate risks

Program is on track with minimal

A4

risks

A5  Program is on track in all categories

Level

STANDARD PUB LI CmEdRdas EriNdTmAeqérIeﬂ))Nong Si Dong, Ph.D.
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APPLICATION OF THE AMAM

Implementation of the AMAM
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The AMAM Processes

How to Apply These Models to Existing
Development Programs
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: The Processes

The AMAM

Activities Model

Al

LoNG S1 DONG, PH.D.

——
ASSessors
Start Here
Initiate Affordab]]lty
Maturity Assessment
F 3
Systems Engineering Capability | Cost, Schedule, Technical Program
Engineering Maturity Assessment Performance Assessment Management
= Yy v Y :‘E
E ”How-To” User Guide & Documentauon ,‘g
i Processes, Methodologies, Cost, Schedule, and Technical i i
c Tools, Information Systemé& Performance Metrics, Funding Level, e
& Technology, Experiences, Processes, Methodologies, Tools, @
;E Qualifications, Training, etc. Experiences, Qualification, Training, etc. Facilitator/ E
Operator
External Risks, Constraints,
or Requirement Changes
Engineering Data Program Management Data
29

External Data
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: The Processes | —/' 'i

Assessors

T

Systems
Engineering

Program
Management

Aypiqepioyye ayeniu]

| €— juowssasse Ajanjew

| 198N “S2INPA0OI |

| SUOIPEIDIU] 23 SAORMIUI

—

The AMAM
Operational
Roles

werSourd ureyurew 23 ‘a103s ‘oyear)

eiep 2ouewsopad/spnpord Sunaaui8us

<—— SWsAs ureurew 2y ‘2103s ‘O3eal)
<4+— pjep ouewopad juawaSeuew

spiooar aouewopad woaysks oy 33 —»
Anpiqedes ssaoord SurisauiBua swioysg

Anpqedes ssaooud 23 “spys ‘onpayos

“JS00) SPJODAI BOULLLLIOMD |

External
Data

Operate,
Maintain &

Engineering Data Update Program
Management
\ Data
Facilitator(s)/
S! Database Operators
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: The Processes

The AMAM
Notional
Organizational
Relationship

g
=
=
=
(¢}
(@}
-
a
Q
72}
{as!
90
c
]
o
=)
=
=
@)
]
a9
%)
=l
N
j<5)
=
=)
=
2]

| Cost & Schedule | | Reguirements Flow |
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: The Processes

1
1
3 rd
d M | Js | s | 2 | js | Desiredp | Or8Cap m"d‘-;'ltlfls d M o
' Hi= | Mo= | Lo= | Mi= | Min | Max | Somponent of the pd
I CRI; that calculates the
i_§ 10 ! 4 1 = 10 composite 3, and the
Tools| 2 0 0 8 0 2 20 . °
1@ Process| 1 0 0 4 0 1 10 normalized 3 -
1= ’
1z Experience] 4 | 0 [ 28 | o [ 0o | 4 | 40 ',/
12 Fundingl 5 [ 0 | o [ o |EMl 5 | 50 o
10 unding // o
12 Technology| 3 0 0 12 0 3 30 S0
1= 0 |28 |24 5 | 15150 R e
., e
:é . Assessed B = 57 |Pick: | 150 e ,/ el
Iy \\\ AN _ ”' ,/
- - :B_ . \\\‘\\\ B =1+ ﬂA BD /’,’l I/;‘
Dispersion of 1 NN bo L Ax= 1o TRy
1= o s \\\\ II&’,"’
1® SoU N NN s
1] CoShmodel is acomponent >SN totdl s 1.0
Cost, Schedule, 15| ofthe AMImat cateutates Ry p ]
1=|  Cost & Schedule performance 3% e n
! indi 9% & 0.7
a 1 indices e, & i
echnica - Unacceptble 1
* Performance 0.5 .. 0469 guuTRIcst 4
Performance Risk N T o] e S
[ %, “---0289. - .@TRI
I n . ] CAT B
1 1 \\\\
A = RN 0.1
Affordabilit ’ e ¥ T Wy : '
on oraaniity ; i=1 at time. 1,
Acr RS . .
1 4 100% on target M NS TecPri model is a component
1 1.0000 NN
1 LR N of the AMI that calculates
1
1
1
1
1 0.4444
i
—_ 3 1
AMI= (OrgCap)(TecPri)(CoSh) |
1 0.5625 1.0000 2.2500
: 25% BT Cl Tz 50% OT
: Opportunity n
1 &Irsokhlem Over Target Baseline (OTB) is required 1
i : B 3 AMI =B —TRIa) | | = (G T; > 0)
1 BT: Below Target; OT: Over Target iy CiTi
1 i=
1] - Influential Dispersion
1
1
1

Acquisition Costand Schedule Limit_____ 4 _________________
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Methodology Development Approach : The Processes

UC-06 UC-08 UC-07
AMAM Process Flow Calculate Technical ( ) | Define &
Performance Risk Establish
UC-02 Index, Ag, Using External
; T TecPri Model Composite
ASSngn ffltlt;ahfy Rating Risk
— evel tothe | UC-04 .
Uc-ol Selected Enablers : . Run As Required
Review & Obtain :
| Calculate B, & P using Complete
Select Enablers |— Uc-03 — Concurrences from " the Or C; Model AMI
, Stakeholders g-ap
; Assign Level of Model
i —>  Maturity to the —
| Selected Enablers UC-05
Calculate Cost &
_| Schedule Performance
Index, Ay, Using
CoSh Model \ y
UC-10 UC-09
Develop Corrective Review and Obtain Establish a Level of
oo Action Plans (CAPs) Concurrences from Affordability Maturity Using
to Improve AMI Stakeholders the Calculated AMI

AMI
Established

O
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: The Processes

Start Here

Have the enablers
been established?

NO A YES

!

hvd

Develop enablers
selection criteria

v

Evaluate relevancy of
the established
enablers

No Zonger}\ Still relevant

!

relevant \/

l

UC-01 |

Select Enablers

Identify key
stakeholders

v

Issue the affordability
enablers selection [«
criteria

Form enablers
selection criteria
committees

v

Y

Present current
market
condition

Evaluate current
enablers & selection
criteria

!

Y

top Here

Present company
financial condition &

Present customer’s
affordability current

requirements mandates

!

A\ 4

Establish a case for
change & key
affordability drivers

A

v

Derive key affordability enablers selection criteria that are
relevant to the current condition

LoNG S1 DoNG, PH.D.
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: The Processes

Criticality
Assignment and
Ranking

Formulate Establish rules &
@ criticality ranking identify —
Start Here committee constraints

Exam in each enabler

with the following
five questions

Is the enabler a

cost relevant?

Is the enabler a
cie q- . C e technolo -
Criticality Ranking Activities b nablejy Question
Y = YES; N=NO :
N, CRi=0
Is the enabler a
critical path item? | Question
N, CRi=0
Is the enabler a
mandated item? | Question
N, CRi=0
Is the enabler an
on-going support _ 5
item? Question CE s £ 3
Pls sz |E|¢8
N, CRi=0 sl |f 2|2
CRiRankingTool | £ | 2|2 £ 2|3
ENABLERS .’¥=i._'v‘4’) -’\H-_'HJ) ‘."*1-_\'4’) ﬂ*i_'\io) -"'=i-_'v=°) 5
Record ] e T A 2 R A
Criticality Level I 0 A
‘ S G (i T A A
Stop Here - : B

Uuc-02 |

LoNG S1 DoNG, PH.D.
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* The Processes UC-03 7]

Start Here | Formulate LOM | | Establish rules & Exam in each enabler

committee constraints four questions

Is the enabler
effectively used at the
enterprise level?

LOM Assignment Activities

NO
LOM=0
Stop Here
Is the enabler useful at
all levels of the
Question

organization?

Assign Level of vis A No

LOM=7 v LOM=0

Maturity (LOM) Stop Her Next

Is the enabler is Question
accessible by all levels
of the organization?

YES /K NO

LOM=4\" LOM-0
Stop Here

Is the enabler is accessible
by some level in the
organizations?

Yes A o

l LOM=1\/"LOM=0 ]

Next
Question

Assign assessed LOM score to Enabler

6 Stop Here
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: The Processes

Initiate OrgCap Model

Define: "n" as number of Enablers; CRI; is the Criticality
Level of an it* Enabler (Wherei=1,2,3,..,n);
M;jis the assigned maturity value of a j"*LOM;

then the assessed score, B, /\
is calculated as B4,, = CRI; X M}. Initiates UC-04, OrgCap Mr:;del= Calculate 5 < Assists and Operates
ij !f// OrgCap Model
. <<ﬁa€ﬂitatob>

UC-04: Calculate B, & B, Using the OrgCap Model

,‘Q/
Define: "k" asnumber of LOM, thenj = 1,2,3, ..., k). @8@ <<OrgCap>>] «. P
Thus, total assessed composite score, 4, for Enablers P TR lie 8. & 8 Calculations C leted L ’_,-’
associated with the j’s values is calculated as follow: csult= By & P Caleulations Complete S e
n k <<Assessor>> e, s
\_“f
b= Z1 =1 . M | 4 js | J2 | J1 | Desiredf
i= =
d Hi= | Mo= | Lo= | Mi= | Min | Max
v R0 7 [4 [ 1|1 |10
Define: f5;, as the desired maturity composite score of n
number of Enablers at the maximum LOM, i.e. j = k). Tools| 2 0 14 0 0 2 20
Thus, the desired composite score is calculated as follow: Process| 1 10 0 0 0 1 10
n
By =M Z CRI. Experience| 4 0 28 | O 0 4 40
P RL T Funding] 5 [50 | 0 [ o [ o [ 5 | 50
1 Technology| 3 30 0 0 0 3 30
Define: § as the normalized maturity index value, and OrgCapModell oo | 42 | 0 0 15 | 150
it's calculated as follow: Assessed Ba = 132|pick: | 150
[3:1+BAB_—BD, where fp > 0
D
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: The Processes

Initiate CoSh Model

Define: "n" as number of capabilitiesbeing assessed; C;
is the Cost performance index of an i*"capability (where
i =1..1n); Cypyai is the actual $ spent on developing
i"capability and C i isbudgeted $ for the same
capability; then
C . < 1,underrun
C; = —2ctual 1= 1,ontarget
Chasetinet (> 1, overrun

baseline

Define: "n" as number of capabilitiesbeing assessed; T;
is Schedule performance index of an i capability
(wherei=1..n);T, ., is the timespent on
developing i*"capability and T .t is allowed time
for developing the i*"capability; then

T . < 1,ahead
—actual  _ ) — 1 on track

Ti=
Thasetinet > 1, behind

v

Define: Acr as affordability risk index of based upon cost
and schedule performance indices, then Acr is calculated
as follow:

n
1
A :H—,forC- >0and T, >0

UC-06: Calculate Cost & Schedule Performance Index, Act, using CoSh Model

Calculate Cost
Initiates UC-06, CoSh Model _ & Schedule _ Assists and Operates i

Performance h CoSh Model
/@'
,{&
4 TResulF At Calculations Completed

Index
<<Assessor>>

<<F acﬂitatp'll>>
<<CoSh Model>> ;

1.7778

,.
]
ey

I
2]
=5
Il

1
2=
oy

N

Acr

100% on target s’
1.0000 “

CoSh Model

0.4444

0.5625 1.0000 2.2500
25% BT 50% QT
CT;

Oppertunity
Risk
Problem, Over Target Baseline (OTB) is required

BT: Below Target; OT: Over Target

LOoNG S1 DONG, PH.D. ‘
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: The Processes

Initiate TecPri Model

Define: "T" as threshold value; "A" as actual performance value;
"NAV* as normalized actual performance values; — as reciprocal of
NA

"NAV®; "Wt" as weight value assigned to each TPM; "TRIcar 4“ &
"TRIcar 4" as technical risk index for Category A & Category B,
respectively; then

A-T
Category A: NAV =1+ —
n 1 n
TRI, =1- ZWD— /ZWD
i=1 i=1
T—-A
Category B: NAV =1 — —

n n
TRIcpyr p = 1— [(Z WtiNAVi)/ZWti]
i=1 i=1

Define: "TRI,;;" as overall TPMs Risk Index; then it’s calculated as
follow:

TRy, = [Wt *caT,y T Rlcar, + Wt *car,. TRICATB]/( Wt xcqr, + Wt *CATB)

v

Define: "AR" as an Affordability Risk Index; then it’s calculated as
follow:

AR == 1 _TRIALL

UC-05: Calculate Affordability Risk Index, Ag, Using TecPri Model

m
Initiates UC-05, TecPri Model Technical _ Assists and Operates *

* '@Iﬂ/‘ TecPri Model
Q@f& el il “ <<f.a'6i]1'tat0r>>
S <<TecPri>> e -
S ~. F ’
Result= Ay Calculations Completed s e
<<Assessor>> "~ /.f'
~ .‘\‘J
F 10_
0.7 TecPri Model
Unacceptable N
Performance 0.5 .. 0469 gy TRIcs1 4
Risk (TRI>0) sl -0390. .. =>TRI,,,
’ : ---0.299. OTRIear s
0.1-
—_— |

at time, t,

AR = 1 - TRIALL

LoNG S1 DoNG, PH.D.
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: The Processes

Initiate AMI Model

n
1
AMI = B(l—TRIALL)l_[ﬁ,for ¢ >0,T,>0 = BAAcy
i=1

T Initiates UC-08, AMI Model Run AMI _ Provides Support and

UC-08: Run Complete AMI Model

<<AMI Model>>

MP 'Assessment

T Result=AMI is obtained

-Q]U‘ Operates AMI Model i
: <<Facilitator>>

A

s

n
1 _ Ba—PBp 4
Acr = | | ,forC; > 0,T; >0 =1 —l—T Ar =1—-TRI,, <<Assessor>>
L LCT; D
i=1
1.7778| - - ].0_.
M | Jsa | ia | i2 | i1 | Desiredp .
Hi= | Mo= | Lo= | Mi= | Min | Max
CRiMo [ 7 (41110 0.7
A
o e T O P s
rocess
Experience] 4 [ 0 [28 [ o | o | 4 [ 40 E:lt; 0 5:':::3 é’gi_‘-m‘:”—ﬁ
oasas Funding| 5 |80 | 0 [0 [0 [ 5 | 50 (IR0 ] 0300 Rl
Technology] 3 [ 30 | o [o | o | 3] 2 l -~ @DTRIcars
05625 10000 72500 90 42 0 0 15 | 150 0.1
an e Assessed By = 132|Pick: | 150 0 !
A at time, t,
Problem, Over Target Baseline (OTB) is required
BT: Below Target; OT: Cver Target
CoSh Model OrgCap Model TecPri Model

Establish
Affordability
Maturity Level

<<AMAM:>>
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: The Processes

Affordability process/ method
implemented in most
organizations/groups

Establish Affordability Level

» UC-09: Establish Affordability Maturity Level

=
S
&
&

Establish

Initiates UC-09, Establish Affordability
* Affordability Maturity Level Maturity Level the enter
T Result=Affordability Maturity <AMAM>>

Level is Established
<<Assessor>>

0.9950( 0.8500| 0.7000{0.5500| 0.4000| 0.7000{ 0.5850| 0.4900| 0.3850| 0.2800| 0.4000| 0.3400{ 0.2800| 0.2200{ 0.1600
0.9500(0.8075| 0.6650(0.5225| 0.3800| 0.6500{ 0.5525| 0.4550| 0.3575| 0.2600| 0.3500| 0.2975| 0.2450| 0.1925( 0.1400
0.9000{0.7650) 0.6300{0.4950 0.3600| 0.6000{0.5100) 0.4200) 0.3300| 0.2400] 0.3000{0.2550{ 0.2100) 0.1650{0.1200
0.8500{0.7225/ 0.5950{0.4675| 0.3400] 0.5500{ 0.4675| 0.3850) 0.3025| 0.2200] 0.2500{0.2125[ 0.1750/ 0.1375[ 0.1000
0.8000 0.6800| 0.5600{ 0.4400| 0.3200| 0.5000{ 0.4250| 0.3500/ 0.2750{ 0.2000| 0.2000| 0.1700{ 0.1400| 0.1100{ 0.0800
Run AMI 0.7500{0.6375/0.5250{0.4125| 0.3000] 0.4500{0.3825/ 0.3150/ 0.2475|0.1800] 0.1500{0.1275[ 0.1050) 0.0825{ 0.0600

Model { }

n
1
<<AMI Model>> AMI = B(l_TRIA“‘)l_[_CT for G > 0,T; >0 = BAgAcr
ili
i=1

<<Stakeholders>>

STANDARD PUBLIC PRESENTATION
LONG SI DONG, PH.D. SYSTEMS ENGINEERING & INTEGRATION a1

I NON-PROPRIETARY INFORMATION | ACADEMIC & PUBLIC DOMAIN INFORMATION This materialis derived and reserved by Long Si Dong, Ph.D.




: The Processes

Develop Corrective Action Plan
- For Improvement Purpose -

UC-10: Develop Corrective Action Plan (CAP)
<<AMAM>>

Initiates UC-10, Develop CAP

Start HereI *

Result=CAP executed

Develop

Corrective
w—ion Plan

<<Facilitator>>
<<Assessor>>

<<CAP Leader>>
<<Stakeholders>>
1D Corrective Action Start Finish POC
0001 | Identify Training Requirements 05/27/2017 08/18/2017 | J. Pizza
0002 | Develop performance risk 05/27/2017 09/02/2017 | P.Doves
assessment methodology
0003 | Identify key cost/schedule drivers 05/27/2017 09/21/2017 | D. Staffs
for the Z7 weapon integration
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Test Case Results

Program Budget:

Program Description: The International Peace

iPAS SRR Period of Performance: 4 months. Requirement Engineering
11.01.2013 ... ...
Start:. L End: 02.28.2014

Hours:  1,273,514.80 Material ($): $ 450,000.00

Program Affordability Maturity Assessment Result: Teams= 4. Phase: SRR

(Labor Awareness System (iPAS) is designed to
12,735,148 hours) promote trade peace and provide military
activities awareness throughout the South East
) Asia (SEA) to ensure the safety and prosperity
451000r000 (material 5) for the people in this region.
. Labor Material  Allocated Allocated
Program Schedule: Milestone Allocation Allocation Hrs. Dollars
Contract Awarded: 10.31.2013 FFC FFC 12,735,148 $45,000,000
SRR: 02.28.2014 0.10 0.01 1,273,515 S 450,000
PDR: 06.31.2014 0.10 0.02 1,273,515 S 900,000
CDR: 10.31.2014 0.10 0.02 1,273,515 S 900,000
Implementation: 08.31.2015 0.15 0.10 1,910,272 $ 4,500,000
Verification &Testing: 12.31.2015 0.10 0.10 1,273,515 S 4,500,000
Prototype: 10.31.2016 0.20 0.25 2,547,030 $11,250,000
1st Production Version: 01.31.2017 0.25 0.50 3,183,787 $22,500,000
Commissioned to Service: 05.20.2017 1.00 1.00 12,735,148 $45,000,000

Total Allocation

Level 'CODE '

Maturity Assessment Description
Total Program Review is needed
Re-planning, Restructuring, Redefining Scope of work
Program is on track with moderate risks

Program is on track with minimal risks

Program is on track in all categories

(
‘4—
(
(
(

OrgCap TecPri Affordat?lllty
®  (TRia) LY
Level
| A-1000 | @ PBp = 150§ 0.954 #N/IA 0.922 0.879
=| 1100 148 0.987 #N/A ]1.000{1.000§ 1.000 0.987
S| 1220 147 0.980 #N/A ]0.930{1.010§ 1.065 1.043
1300 148 0.987 #N/A ]1.050(1.100§ 0.866 0.854
| B-2000 | @ Bp = 170§ 0.954 #N/A 0.747 0.712
S| 2100 168 0.988 #N/A ]0.990(1.000§ 1.010 0.998
ﬂ 2200 166 0.976 #N/A ]1.000{0.980§ 1.020 0.996
2300 168 0.988 #N/A ]1.200{1.150§ 0.725 0.716
3100 205 0.976 #N/A ]0.980(1.200§ 0.850 0.830
3200 206 0.981 #N/A ]0.990(1.000§ 1.010 0.991
3300 208 0.990 #N/A ]0.970{1.000§ 1.031 1.021
3400 206 0.981 #N/A ]0.990(1.070§ 0.944 0.926
| D-4000 | @ PBp = 145) 0.966 #N/A 1.118 1.080
=| 4100 144 0.993 #N/A ]0.970{0.980§ 1.052 1.045
S| 4200 142 0.979 #N/A ]1.000{0.990§ 1.010 0.989
="4300 144 0.993 #N/A ]0.970{0.980§ 1.052 1.045
5100 #N/A #N/A IHEN/A[HN/AY #NIA #N/A
6100 #N/A #NIA J#ENIA[ANIAL #NIA #N/A
7100 #N/A #N/A HEN/A[HN/AY #NIA #N/A
8100 #N/A #N/A #N/A[#N/AL #N/IA #N/A
9100 #N/A #N/A J#EN/A[HNIAL #NIA #N/A
0.9 0.86 0.819 A

PROGRA

RR=System Readiness Review; PDR=Preliminary Design Review; CDR=Critical Design Review
echnical performance data not available during SRR to apply TecPri model

iPAS PDR Period of Performance: 4 months. Preliminary Design (PD)
03.01.2014 ... ...
Start:. End: 06.31.2014
Hours: 1,273,514.80 Material ($): $
Maturity Assessment Result: Teams= 9. Phase: PDR

OrgCap TecPri  TecPri
(B (TRia)  (Ar)

Level

900,000.00

Affordability
Maturity

1.000] 1.100
1.000| 1.000
1.000| 1.000
1.070] 1.100
| D-4000 | @ po = 145] 0.825 0.951 1.052] 0.825
S| 4100 135 0.931 | 0.020 | 0.980 |1.000] 0.980 |1.020]0.950
[ 4200 133 0.917 | 0.020 | 0.980 |1.000] 0.990 |1.010]0.927
[ 4300 140 0.966 | 0.010 | 0.990 J1.000] 0.980 J1.020]0.985
o[ E-5000 [ pa=95 | 0.895 0.992 1.000] 0.888
5100 85 0.895 | 0.008 | 0.992 [1.000] 1.000 |1.000
| F-6000 | pa=05 | 0895 0.992 1.000] 0.888
6100 85 0.895 | 0.008 | 0.992 [1.000] 1.000 |1.000

7100 #N/IA #N/A | #NIA | #NIA |#NIA| #NIA | #NIA | #NIA

8100 #N/A #N/A | #N/IA #NIA J#N/A| #N/A | #NIA | #NIA

9100 #N/A #N/A | #N/A #N/A JEN/A[ #N/A | #N/A | #NIA

PROGRA

RR=System Readiness Review; PDR=Preliminary Design Review; CDR=Critical Design Review
echnical performance data is minimal during PDR. Legacy knowledge & performance data used to guide PD for ifAS

LoNG S1 DoNG, PH.D.
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SYSTEM INTEGRATION & AMAM APPLICATION

END OF PRESENTATION
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