Session 6

Module 6: Systems engineering in
the Needs Identification State
* Session 9 of 9

Version 3.5.8
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| Knowledge-1

m Lecture
m Readings
. . . : . 49 I
9602 Sysken_ns Engulleellmg_ (SE)-Chapter4;-Section-4-12Fhe-seven-principles-for
= 0603 Meier. S.R., "Best Practices in the DoD and IC for Large-Scale Federal

Acquisition Programs", Defense Acquisition University Meet the Author Speaking
Event, Jan. 27, 2009.

= 0604 SE Chapter 9 The Needs Identification State of the SDP.

= 0605 SE Chapter 20 The Engaporian Air Defence (ADS) Upgrade project, Section
20.1 - 20.2.
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Knowledge-2

m References (updated in 2024)

= 0650 Pre-Milestone A and Early-state Systems Engineering: - A Retrospective Review and
Benefits for Future Air Force Acquisition (151 pages), 2008
http://www.nap.edu/catalog.php?record id=12065 , accessed 19 February 2024

= 0651 An Enhanced Framework for the Management of Information Technology Projects,
PPTO-TM-002 Project Plan Template, Chief Information Officer Branch, Treasury Board of
Canada Secretariat January 2000,
https://publications.gc.ca/collections/collection 2018/sct-tbs/BT53-9-2018-eng.pdf,
accessed 19 February 2024

= 0652 Analysis of Alternatives Handbook, A Practical Guide to the Analysis of Alternatives,
4 August 2017, Office of Aerospace Studies,
https://www.afacpo.com/AQDocs/AoAHandbook.pdf, accessed 19 February 2024

= 0653 Systems Engineering Plan Preparation Guide “ 7echnical Planning for Mission
Success”, Version 2.01, April 2008, Department of Defense

m Exercises
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Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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‘-h Solution selection criteria vs. requirements

B Solution selection criteria do not coexist with
requirements at the same point in time

B Requirements document the selected solution option
= See next slide

m Solution selection criterion that is a “"must” becomes
a [mandatory] requirement.
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‘_h Pre-acquisition state (ideal)

Need CONOPS Change
1 budget or
Constraints Estimated Cost and rse Cdoucee
Schedule P
| _
Budget ————| Iterate until affordable
]
HKM2F
Proposal/Tender process Column B
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‘_h Acquisition strategy decision
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Topics
-
m Stakeholders
m The three parts of the needs identification state
m  Feasibility studies
m [terative/recursive nature of systems engineering
m  The Concept of Operations (CONOPS)
m The difference between solution selection criteria and requirements
m Sensitivity analysis
m  Common causes of cost and schedule growth for large-scale systems
m Proposals and tenders
m Business plans
m  Types of contracts
m  Exercises
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i Sensitivity Analysis
- more realistic curve for wire lines
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s Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements

Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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Common causes of cost and schedule
growth for large-scale systems”

Overzealous advocacy

Immature technology

Lack of corporate roadmaps

Requirements instability

Ineffective acquisition strategy and
Contractual practices

Unrealistic program baselines

Inadequate systems engineering
Inexperienced workforce and high turnover

* Reading 0603
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The pre-acquisition checklist™

Q  Review and ensure all technologies are mature to a 7R. of 6 and MRL 6 and do not require extensive rework to be integrated into
the system

O  Review all program office personnel with a focus on length of tour and experience level to ensure experienced personnel will be
available for a minimum of 4 years

Q  Require a government approved requirements baseline which includes realistic inputs from users and mission partners following a
cost/benefit analysis

A review of the number and detail of Key Performance Parameters (KPPs) and keep it to a maximum of 6 KPPs

Completed system and technology frades that cover performance, cost, and schedule, and complete an end-to-end program risk
assessment

Completed system specification (A-Spec), CONOPS, SOW, SRD, and SEMP

Establish an end-to-end test guideline, including software description documents

Identify parts /ssuesand establish dual sources if a part is on the critical path

Establish interiace specifications for all hardware and software

Establish the acquisition strategyand contract vehicle with an appropriate incentive structure and use alpha contracting when

appropriate

Establish a //gh confidence cost and schedule baseline with identified management reserve that links the integrated master schedule

to the full lifecycle cost

Q  Establish a comprehensive stakeholder communication plan that expedites the timely communication of accurate program
information for the execution phase

Q  Review the /ndustrial base capability for completing the program by reviewing the prime, subcontractors, vendors, and suppliers for

parts obsolescence and mission assurance

OO

ooooo

O

* Reading 0603
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e Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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‘_ﬁ Focus change in A:3

Government (USA) Contractor
= Create Systems Engineering Plan = Make final bid decision
(SEP) = Write and submit
= Create other plans mandated by proposal/bid
law = Preliminary design, cost

and schedule

= Create Request for . 30-90 days

Proposal/Tender (RFP/RFT)
= Evaluate proposals/bids
= Award development contract

= Business plans
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i Tender process - contractor

m Before the tender
= Get background data on situation before tender period starts
=« Government needs, prospective competitors
= Decide to bid — business case
= Solo or as part of a team
= Assemble proposal team
m After tender period opens
= Determine requirements in tender
Create traceability matrix
Ensure they meet all requirements and show that in the document
Complete traceability matrix and enclose it near front of tender document
Ghost competitors or approaches that they have rejected
= Raise doubts in evaluator’s minds
m After close of tender period
= Move on to next opportunity
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‘_h Tender process — government (customer)

m Before the tender

= Know what you want

= Know what it should cost (rough estimate)

= Know the rules and regulations

= Set the evaluation criteria and make them clear
m After close of tender period

= Evaluate bids against criteria

= Select best one
m Generic perspective

= Tender states problem

= Bids state solutions
= Evaluation criteria are used for deciding which bid is best (to be accepted)
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s Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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‘_ﬁ Contents
m Industry Description
m Market Size Reasons Why
: gg:omtetr Ba:z , someone would
\petiive Acvantage invest in the
m Business Location .
m Break even analysis Company/ prOJeCt
m Three years of financial projections
m Cash flows for first year
m Management Experience and Profile
m Personal Statement of Affairs
m Other
Creating Outstanding Systems Engineers 6-65

0601-10



Session 6

The Target”

Stakeholder

Issues to Emphasize

Issues to Deemphasize

Banker

Cash-Flow, Assets, Solid
Growth

Fast Growth, Hot Market

Investor

Fast Growth Potential

Assets, Large Market,
Management Team

Synergy, Proprietary

Sales Force, Assets,

Strategic Partner Products
Large Customers Stability, Service Fast Growth, Hot Market
Key Employees Security, Opportunity Technology

Merger & Acquisition
Specialist

Past Accomplishments

Future Outlook

* Portable MBA for Entrepreneurship, William B. Bygrave, John Wiley & Son, Inc., 1994
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Feasibility Study vs. Business Plan

Feasibility study

= Answers the bottom line question = Prepared after the venture has
been deemed to be feasible

= Only deals with the option that
has been determined to be the
“best” alternative

= Considers the management side

goals and objectives of the planned

= Government
« Is it feasible?

= Commercial

= is this venture going to make

money?

= Outlines and analyzes several

Business plan

alternatives or methods of
achieving business success

= Conducted before a business plan

business venture
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0 Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts (examples are somewhat dated, but principles
remain)

Exercises
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‘_ﬁ Contracts - US Government arena

= Overt manifestation
= Creates legally binding agreements

= Risk management
= change
= delay
« failure to perform

= Governed by rules, regulations and laws
= OMB circulars
= Financial payment (consideration)
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w Elements of a contract

= Work

= history for price
estimating

= deliverables
= Schedule
= deliveries
= milestones
= Budget
= price
= rate of funding
= Business relationship
= terms and conditions
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‘_h Contracts

= Types of contracts

= fixed price and cost plus
= Target price
= price analysis
=« Willingness to pay
= cost analysis
« cost of labor
« cost of materials
« cost of overhead
« fee or profit
= reduction factor based on "need to win"
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‘_h Firm fixed price contracts

= Minimal risk to complete the work

= Need for careful cost control

= Commercial contracts

= Configuration Management is critical
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‘_h Characteristics of cost plus contracts

= Reimbursement of contractor's costs
= Fee for performance
= Cost Plus Fixed Fee (CPFF)
« fixed fee
= spend more, get more
= Cost Plus Incentive Fee (CPIF)
=« fee is a percentage of funds spent
= Cost Plus Award Fee (CPAF)
= fee depends on evaluation criteria
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Cost Plus Fixed Fee

Fee @ 10%
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Cost Plus Incentive Fee
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‘_ﬁ Cost Plus Award Fee

= Statement of Work (SOW)
= narrative describing the work to be completed.
= tends to be stated in terms of a solution.
= Target cost
= Minimum fee
= Award fee
= Award fee evaluation criteria
= Subjective
= Objective
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‘_h CPAF advantages and disadvantages

= Disadvantages
= inexperienced contract administrators
= Subjective evaluation criteria
= apparent increase in cost of contract administration

= Advantages
» flexibility in changing requirements
= tendency towards improved quality and lower cost
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Topics

Stakeholders

The three parts of the needs identification state
Feasibility studies

Iterative/recursive nature of systems engineering
The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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Exercise 6-91

Reverse engineer the decision-making process to select the ADS architecture
listed in SE Section 20.2.1.

Don't spend more than two hours on the exercise

Make realistic justified assumptions (from the text and your knowledge)

Prepare a <5 minute presentation
1) This slide and version number of session
2) Problem formulated per COPS problem formulation template
3) Outline decision-making process and selection table
4) Compliance matrix
5) Lessons learned from the exercise

Save as a PowerPoint file in format Exercise6-91-abcd.pptx
Post/email presentation as instructed

Creating Outstanding Systems Engineers
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‘_h Exercise 6-92 knowledge reading

1. Prepare a brief on two main points in reading 0603 (< 5min)
2. Presentation to contain
1.  Reformulated problem per COPS Problem Formulation Template
A summary of the content of the reading (<1 minute)
The compliance matrix
This slide
A list of the main points
The two briefings
Reflections and comments on reading (<2 minute)
Comparisons of content with other readings and external knowledge
Why you think the reading was assigned to the module
0. Lessons learned from session and source of learning e.g. readings, exercise, experience,
etc. (<2 minutes)
3.  Save as a PowerPoint file as Exercise6.92-abcd.pptx

Post/email presentation as and where instructed
5.  Brief on one main point

SOV NUhWN
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‘_h Exercise 6-93 knowledge reading

1. Prepare a brief on two main points in reading 0604 (< 5min)
2. Presentation to contain
1.  Reformulated problem per COPS Problem Formulation Template
A summary of the content of the reading (<1 minute)
The compliance matrix
This slide
A list of the main points
The two briefings
Reflections and comments on reading (<2 minute)
Comparisons of content with other readings and external knowledge
Why you think the reading was assigned to the module
0. Lessons learned from session and source of learning e.g. readings, exercise, experience,
etc. (<2 minutes)
Save as a PowerPoint file as Exercise6.93-abcd.pptx

Post/email presentation as and where instructed
5.  Brief on one main point

SBWwONUhWN
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0 Summary

Stakeholders

The three parts of the needs identification state

Feasibility studies

Iterative/recursive nature of systems engineering

The Concept of Operations (CONOPS)

The difference between solution selection criteria and requirements
Sensitivity analysis

Common causes of cost and schedule growth for large-scale systems
Proposals and tenders

Business plans

Types of contracts

Exercises
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:L Meeting the objectives

1. Explained the activities performed in the needs identification
state of the system development process (SDP)

Explained the nature of feasibility studies

3. Explained the nature and importance of the concept of
operations (CONOPS) document

4. Created some of the products produced in the needs
identification state of the SDP

5. Introduced models and simulations
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‘_L Any questions ?

1. Best
2. Worst
3. Missing

Email: beyondsystemsthinking@yahoo.com —\—'\.

Subject: <class title> BWM Session #
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