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Definition of the term 

What is a Software Factory? 

 Software Product Line 

 Configures Extensive Tools 

 Configures Processes 

 Configures Content 

 Based on a Template / Scheme 

 Adapting, Assembling, Configuring Framework Based Building Blocks / Components 
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Definition of the term 

How should it work ideally? 

OS BIOS C1 C2 C2 

Select Configure Link/Build Test 

Developer 

Application 
Specialist 

Tester 

Deliver 

Software Components 

Software Test Suites 

Cn … 

OS BIOS C1 C2 C2 Cn … 
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Trade-Offs & Benefits 

And In Reality 

Overhead for reusable and configurable SW 

Benefit to be evaluated 

Not feasible for certain components, e.g. Payload 

Even configuration can   

Become complex & time consuming 

Lead to inefficient & unsuitable solutions 
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Trade-Offs & Benefits 

Payback Time (Several Projects)? 
Effort per 
project 

Number of Projects 

Customized SW Building Blocks Configurable SW Building Blocks 

When? 
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Trade-Offs & Benefits 

Customization vs. Configuration (Single Project) 
Effort 

High Configurability 
Low Development Effort 

Development Effort Configuration Effort 

Low Configurability 
High Development Effort 

How much configurability is needed? 
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Software Structure – Current & Future 

Software Components Classification 

COTS 

Passive 
Libraries 

Basic 
Framework 

Configurable 
Components 

Customized 
Components 

• OS 
• BIOS 
• BSPs 

• mathlib 
• filter lib 

• com. Framework 
• task triggering 
• task monitoring 

• Project Independent 
• e.g. Mil-Bus Driver 
• Basic PUS Services 

• Adapted to project HW/Req. 
• Reusable Building Blocks 
• Adaption through code changes 
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Software Structure – Current & Future 

Software Structure Example – Project With Low Reuse 

 New Requirements 

 New Hardware 

 New Tool-Chain 

 New Operational Concept 

Reuse 
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Software Structure – Current & Future 

Current SW Structure Example – Project With High Reuse 

 Similar Requirements 

 Same Hardware 

 Same Tool-Chain 

 Similar Operational Concept 

Reuse 
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Software Verification & Validation – Current and Future 

Current Degree of Test Automation 
Constraints: 

 No generic requirements  

 No re-usable SW building 
blocks 

 New HW environment  

 

Unit 
Tests 

Integration 
Tests 

TS 
Validation 

Review & 
Analysis 

Generation 
Phase 

Design 
Phase 

Execution 
Phase 

Documenta
tion 

Manually 
(e.g. No Tool support or Reuse) 

Semi-Automatically  
(e.g. Partial Tool Support or Reuse) 

Automatically  
(e.g. Full Tool Support, Configurable, 
Reuse) 

OHB System AG / M.Brahm, B.Brünjes, F.Reger / Oct. 2013 



Software Structure – Current & Future 

Potential for Re-use and Configurability 

OS 

BIOS 

HW Unit 
Drivers 

Payload 
Control 

Power 
Control 

RT Bus 
Control 

PUS 
Services 

Passive 
Libraries 

Thermal 
Control 

AOCS 
Control 

Customized/Re-usable 
Components 

Configurable 
Components 

Hardly Re-Usable 
Components 

Propulsion 
Control 
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Software Verification & Validation – Current and Future 

Mid Term Targeted Degree of Test Automation 
Key enablers: 

Generic requirements  

 Availability of SW building 
blocks (e.g. SOIS 
Subnetwork Services) 

 HW environment remains 
stable (e.g. CPU 
architecture, Memory Map, 
external Interfaces) 

 

Unit 
Tests 

Integration 
Tests 

TS 
Validation 

Review & 
Analysis 

Generation 
Phase 

Design 
Phase 

Execution 
Phase 

Documenta
tion 

Manually 
(e.g. No Tool support or Reuse) 

Semi-Automatically  
(e.g. Partial Tool Support or Reuse) 

Automatically  
(e.g. Full Tool Support, Configurable, 
Reuse) 
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Software Structure – Current & Future 

Mid-Term Targeted SW Structure  

Needs: 

 Similar Requirements 

 Similar or Standardized  
Hardware Interfaces 

 Same Tool-Chain 

 Similar Operational Concepts 

 

Reuse 
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Thank you for your attention! 
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