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How to incorporate software in a budget discussion?

“Small” expenditure component with huge impact

Software? Less than a cm 2
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Software in tunnel projects
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Software can make tunnels succesfull
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ICT requires a systematic development approach
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An integrated development approach is essential
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• ICT / SW Product in the PBS

• ICT / SW Product in the BOM

ICT / Software as part of the overall project

• ICT / SW Product in the BOM

• ICT / SW Product in the planning
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• It will have impact on
• The security of the tunnel

• The release date of the tunnel

The impact of ICT / software on a tunnel project

The release date of the tunnel

• The required technology in the tunnel (sensors)

• The development costs
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• Software will be a part of an (ICT) system
• Security system

• Logistic system

What is the ICT / software deliverable?

Logistic system

• Control system

• Requirement must define the system to be delivered
• Requirements must be defined the setup of the tunne l requirements

• The system must be developed in parallel with the t unnel development
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• The cost of the ICT / software system must be taken  into account

• The costs depends on:

What does ICT / software mean for the budget?

• The costs depends on:
• The requirements for the system

• The quality of the system requirements

• The maturity of the development process

• CAPEX
• Development costs of the ICT / software
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• OPEX
• Maintenance costs for the ICT / software
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• Schedule and Costs must be taken into account

Is cost the only relevant factor?

• Time pressure will in crease costs• Time pressure will in crease costs

• Define the required timelines

• Date of delivery is a strategic decision

• Better quality means higher costs

• What number of defects is allowed?
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• What number of defects is allowed?

• Is software security / safety related?

• Monitoring based on milestones in the delivery proc ess
• Define milestones on essential steps in the process

• System requirements, software requirements, testing

Monitoring the delivery of software

System requirements, software requirements, testing

• To control costs monitor the whole system that cont ains software
• Monitoring of the software only will be often to li mited

• Monitoring the ICT system can be even to limited

• Monitor the ICT as integrated part of for example the tu nnel safety system

• Make clear appointments about the cost accuracy / p hase
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• e.g.

• 50% at requirements phase

• 30% at high level design phase

• 10% at a detailed design phase
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• Maintenance costs can be up to 100% of the developm ent costs

• Maintenance consist of
• Solving bugs 

The need for software maintenance

• Solving bugs 

• Enhancements / changes (e.g. changed regulations; ne w functionality)

• Hardware replacement

• Restructuring (e.g. after a large amount of changes )

• Maintenance costs can be substantial and must be ta ken into account
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• Don’t determine the software as a separate element

• Determine the software as part of an ICT based syst em

• Define clearly the requirements for the ICT part

Conclusion

• Define clearly the requirements for the ICT part
• If requirements are not clear the costs can become exceptional

• If requirements are not clear this can results in d elay of the system release

• Except development costs take also maintenance cost  into account

• Make quality and duration part of the strategic dis cussion
• Both can have a major influence on development cost s

• Make clear appointments about costs related to deve lopment phases
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Questions?
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