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GMS Founder and Principal Consultant
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● 32 years in industry with a focus on performance 
simulations

● I have always had desire to understand the 
component or systems in its larger context.

● Career evolution into Systems Engineering

● I want to help other companies realize the benefits of 
Systems Engineering.
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Requirement 
Decomposition
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Using analytical models to 
decompose requirements

1. Requirement Decomposition Overview

2. Requirements and Architecture

3. Analytical Modeling

4. Requirement Decomposition Example
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How Do You Specify Requirements for Components?
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Energy
Requirements

Noise & Vibration
Requirements

Clean Clothes
Requirements

Usability 
Requirements

Service
Requirements
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System Requirements Decomposition Focus
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Pictures from HowStuffWorks, and Speed Queen, all rights reserved



©  Copyright 2021 Garstecki Modeling Solutions, LLC.  All rights reserved.

System Requirements Decomposition Elements
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Product Level Requirements

Verification 
test case

Understanding the product architecture

Analytical Models

Parametrics

Stakeholder Needs

Functions
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Parametrics - Descriptive to Analytical linkage
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Functions to Requirements Example

Clothes Washer

Wash Unit

Drive Motor

Clean ClothesThe clothes washer shall have 
a stain cleaning score between 
99 and 106, in units of %, under 
the Normal cycle's default 
settings using the rated loads. Wash Clothes 

with water

Provide Spinning 
Power

Remove water 
from Clothes

The Wash Basket shall have a final 
spin speed between 1000 and 1100, 
in units of RPM, using the declared 
energy label’s rated load. 

Wash Basket

The drive motor shall have a 
minimum power capability 
between 600 and 650, in units 
of Watts, at the maximum 
declared spin speed. 

Extract Water
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Model Definitions

System Engineering Body of Knowledge (SEBoK)  - Modeling definition

Models

Physical Abstract

Descriptive Analytical

SysML Geometric

https://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(SEBoK)
https://www.sebokwiki.org/wiki/Types_of_Models
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Analytical Modeling Types and Value

Cost of Simulation (money and time)
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Full product, 3-D 
multi-discipline 
transient

1-D transient

3-D single discipline

Response surface/spreadsheet

1-D physics-based



©  Copyright 2021 Garstecki Modeling Solutions, LLC.  All rights reserved.

Analytical Modeling Examples
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Analytical Modeling “Family”
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Bringing it all together.
I want to sell a product that has a 
U.S. Energy Star rating of Tier 3. 

U.S. DOE Standard Appliance 
test procedure 10 CFR430.23(j) 
Appendix J2  

The clothes washer system shall have a 
MEF value between 3.0 and 3.5, in units of 
cubic foot per kWhr, under the declared 
Energy cycle's default settings  using the 
rated loads. 
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Requirement Decomposition Insights

U.S. DOE Standard Appliance 
test procedure 10 CFR430.23(j) 
Appendix J2  
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Requirement Verification method
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Requirement Decomposition
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Requirement Decomposition
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Continuation of the Requirement Decomposition
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Resulting Requirement Example

The Wash Basket shall have a final 
spin speed between 1000 and 
1100, in units of RPM, using the 
declared energy label’s rated load. 

Wash Unit extraction 
bench test, spec XXX 

The drive motor shall have a 
minimum power capability 
between 600 and 650, in units 
of Watts, at the maximum 
declared spin speed. 

Motor Dyno bench 
test, spec ZZZ 

The Wash Unit shall have a final 
water retention value between 20 
and 40, in units of percentage, 
under the declared Energy cycle’s 
default setting and rated loading. 

Basket accelerated spin 
bench test, spec YYY 
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Tradespace and Project Decisions
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THANK YOU!
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