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Introduction
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Target

Valid and transparent 
cost estimation 
considering all 
relevant cost effects 
including hardware 
and software cost.

Challenge

Evaluate cost 
effects of design 
changes in a space 
industry project.  

Presenter Notes
Presentation Notes
Introduction�
Typically, the phrase design to cost on new equipment is often misleading due to the fact, that only equipment (hardware) cost is the focus of interest. �But what is really new / Is this approach sufficient? Design to cost, what kind of cost? Does design to cost envelopes all efforts needed? �What about new hardware production and development cost incl. prototyping? Or cost for updated quality requirements? And what about Software cost?
To address all the different issues in a design to cost project the following basic decisions are necessary.
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Target

Valid and transparent 
cost estimation 
considering all 
relevant cost effects 
including hardware 
and software cost. 

Challenge

Evaluate cost 
effects of design 
changes in a space 
industry project.  

Design to Cost Struggle

Usable data?
Reasonable detail level?
Affected cost elements?
Suitable methods & tools?

Presenter Notes
Presentation Notes

Using the right tool (s) which interacts completely with one another

we want to present a possibility to use our software tools to tackle this kond of challenge
Leading: parametric model 
Supported by a bottom up tool 
Supported by a third tool



Initial Situation – Fictional Example on Base of a historical Project

Redesign 
Modification of an antenna system of a TV satellite payload module.

• new / redesigned hardware components
• different software protocols 
• integration into the payload module

Design to cost approach

Adjusting an existing parametric model of the TV satellite payload module.
• restructuring of WBS
• addressing differences to old design 
• supporting parametric model with other estimation methods
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Presenter Notes
Presentation Notes
as part of a satellite study a TV satellite payload module is redesigned including the following modifications …

addressing differences to old design (hardware and software walk through)

Supporting parametric model with other methods, depending on available data / knowledge can be very valuable






Hardware Cost Estimation – 4cost-aces
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• 4cost-aces as leading tool

• WBS – freely adaptable changes

• first step – hardware adjustments
(parametric)

Presenter Notes
Presentation Notes
WBS updaten – Antenne highlighten
Stichpunkte einfügen
Aces leading
WBS frei anpassbar
Erstmal nur hardware
parametrisch



Alternative Hardware Cost Estimation – 4cost-stucture
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4cost-aces
(top-down)

4cost-structure
(bottom-up)

Drag and drop to 4cost-structure  

Presenter Notes
Presentation Notes
transfer single components or whole structure
detailed calculation for selected parts
total cost overwiew r5emains visible/traceable



Alternative Hardware Cost Estimation – 4cost-stucture
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4cost-aces
(top-down)

4cost-structure
(bottom-up)

Drag and drop back to 4cost-aces 

Presenter Notes
Presentation Notes
transfer single components or whole structure
detailed calculation for selected parts
total cost overwiew r5emains visible/traceable
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Alternative Hardware Cost Estimation – 4cost-prediction

4cost-aces
(top-down)

4cost-prediction
(regression analysis)

Presenter Notes
Presentation Notes
estimating parameters with multidemsional regression analysis based on existing/historical data
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The Hardware vs. Software on new Equipment “Design to Cost” Struggle 

What else?

software modification

• hardware configuration 
Project Status
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Software Cost Estimation – 4cost-aces

4cost-aces uses the HIPO (Hierarchy Input Processing Output) 
method to structure software cost like hardware.

Advantages of HIPO

• software language and methods independent
• usability at every design step (rough, very early phase, using the software-assistant (SW Expert))
• one box of a software-structure (WBS) may represent a function, an object or summation of objects 

within a software-program
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Software Cost Estimation – 4cost aces
Consider Software Modifications (adjust or add)

Reference Database
- large selection of
modules already
available

Software Expert
- alternative descriptions
- automatic translation
- transformation into

parameters

Parameter Setting
- no. of inputs/outputs
- software modification %
- new development %
- ….

Presenter Notes
Presentation Notes
11 und 12 auf eine Folie mit 3 Modellierungswegen (addiung u. adjusting zusammenfassen), 



• hardware configuration
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The Hardware vs Software on new Equipment “design to cost” struggle 

What else?
integration and test

• software configuration




Project Status
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Integration & Test of Hardware and Software – 4cost-aces

• hardware to hardware
• software to software
• software to hardware

Presenter Notes
Presentation Notes
Auf 2 Folien?
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Merge and Calibration into one Box – 4cost-aces

Presenter Notes
Presentation Notes
Auf 2 Folien?
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Meaningful Reports immediately available – 4cost-aces



Bottom Line
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Target

Valid and transparent 
cost estimation 
considering all 
relevant cost effects 
including hardware 
and software cost. 

Challenge

Evaluate cost 
effects of design 
changes in a space 
industry project.  

Design to Cost Struggle

Usable data?
Reasonable detail level?
Affected cost elements?
Suitable methods & tools?
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Target

Valid and transparent 
cost estimation 
considering all 
relevant cost effects 
including hardware 
and software cost. 

Challenge

Evaluate cost 
effects of design 
changes in a space 
industry project.  

Design to Cost Struggle

Modify a parametric cost model to 
consider all redesigns regarding 
hardware, software and integration.

Support by bottom-up calculation or 
regression analysis, depending on 
available data.

Merge and calibrate whole structure 
to one-box model.



Thank you – please raise your questions!
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