Systems Engineering Challenges
of Defense Acquisition Projects

The Swiss Society of Systems Engineering Day
8th September 2015

Stefan Hanggi, armasuisse



What are Defense Acquisition Projects?
We provide the Material to realize Military Capabillities
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SE-Scope of my Presentation: ISO 15288.1-2014
Application of Systems Engineering on Defense Programs
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Defense Acquisition Projects
4 Key-Players

Armed Forces National Government
Army  Air Force SOF  Support National Council Council of States
Stakeholder Financial
Requirements Resources
Delivered
Capability
Federal Defense Acquisition Agency
Evaluates &
Handover Contracts
& Training
Defense Industry
Develops &
Produces

Installation &

Integration System of Interest




SE Process, two Examples

“Standard V-Modell” and “Architecture Development Method”

Systems Engineering

Operational Delivered
Capability

Validated
Solution

Technical Processes

+ Stakeholder
Requirements
Definition

» Requirements
Analysis

+ Architecture

Design

Technical Processes

+ Transition

+ Validation

+ Verification

* Integration

+ Implementation

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

Source : https://dap.dau.mil/acquipedia
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Source : http://pubs.opengroup.org/architecture/togaf8-doc/arch/chap03.html



SE Process: Implemented at armasuisse = s
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Double V Approach, simplified

Armed Forces Command

Defense Acquisition Agency
armasuisse

Defense Industry




SE Process: Implemented at armasuisse
Double V Approach, simplified, example

Armed Forces Command

Defense Acquisition Agency

armasuisse

Defense Industry

Project
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Traditionally, we perform Document-Based-SE.

Model-Based-SE (derived from NAF) available
within our department.

(Methodology, Process, Tool and Training, over
full Project-Live-Cycle)



SE Process: Implemented at armasuisse
Double V Approach, simplified, example
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SE Process: More Agile in the Future ?
Single Step versus Evolutionary Acquisition Approach

Single Step
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Classification of Defense Acquisition Projects
Decomposing in 3 dimensions (Time, Cost, SE Effort)

Histogram of Project Duration

No of Projects
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Classification of Defense Acquisition Projects
Decomposing in 3 dimensions (Time, Cost, SE Effort)

Histogram of Project Cost
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Classification of Defense Acquisition Projects
Decomposing in 3 dimensions (Time, Cost, SE Effort)
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Defense Acquisition Projects
XY Plot of Project Acquisition Time versus Cost
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Classification of Defense Acquisition Projects
Decomposing in 3 dimensions (SE Effort)
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Estimation of SE Complexity (1): Very helpful
A Systems Engineering Cost Model (R. Valerdi, B. Boehm)

- Number of System Requirements
- Number of Major Interfaces

- Number of Unique Algorithms

- Number of Operational Scenarios

Size

o Drivers Constructive
Application Factors :
- Requirement Understanding _Systt_ems Sy_stem_s
- Architecture Understanding Engineering Cost Engineering
- Level of Service Requirements Model Effort (hours)
- Migration Complexity Eﬁort (COSYSMO)
- Technology Risk Multipliers
- Documentation to match Lifecycle

needs
Calibration

Team Factors :

- Stakeholder Team Cohesion

- Personnel Capability

- Personnel Experience/Continuity
- Multisite Coordination

- Tool Support
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Estimation of SE Complexity (2) = ==
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My point of view : 3 Main Drivers
Capability Level : b
Feature Level w
No of (new) - Truck (Mobility)
capabilities e - Protected Truck (Armor)
- Protected + armed Truck (Weapon)
e vl - Close Air Support
Example:

Main Driver of Systems Engineering Complexity

Organizational

e y—— - Trunked Radio System

Depart. of
Foreign Affaire

Functionality realized with:

(Software) Hardware :- COTS/MOTS ‘
development - to be developed
effort Software :- COTS/MOTS

-to be developed
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Defense Acquisition Projects
Distributed Systems Engineering over 3 Parties
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Total SE to be performed

0%

Who does what to which level ?

SE-Toolchain ?

Armed Forces

Defense Industry

~
- How much SE is enough?

- Which SE
+ Resources
+ Skills
+ Methodology
do we need/want?

- How much SE can/should
be outsourced?




Summary

SE in Defense Acquisition Projects:

1. Acquisition process should support incremental approach to
minimize “operational capability” gap.
2. Tailoring SE process to projects (time, cost, SE-complexity) is a challenge.

3. MBSE Methodology, Tool and Training available at armasuisse.
Broad deployment planned, (slowly) increasing usage.

SE Complexity Estimation:

1. Researchers suggest methods for SE complexity estimation -> calibration is key.

2. Main drivers a.) No. of (new) Capabilities
b.) Organizational Area Affected
c.) (Software) Development Effort
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