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1. Technology Risk Assessment

• For each technological component in your system:  

1. Identify potential technologies to use; 

2. Select a subset (one or more); build Minimum Working Example (MWE) for each

• Rank options regarding:

• Ease of development

• Suitability to the requirements of your system architecture

• Ease of integration with other technological components (i.e., are there libraries to connect

to the other components; are these solutions new or well-established/tested) 

• Ease of maintenance when system is in operation (Product Lifecycle Management) 

• Other criteria you might find relevant

• Keep this effort constrained in time (apr. 1 week, if that much)
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2. Development Process

1. Identify the minimum set of implementation to have a working system (the core of your sytem)

1. Assume one single type of order

2. Set up one operating cell in the shopfloor

3. Set up connection MES – PLC (through OPC-UA)

4. Set up connection to database to obtain shopfloor status

5. Set up very basic path planning (or even a static path)

2. Then build on top of that & add non-core functionalities

1. Interpretation of ERP XMLs

2. Permanent/event-driven update of database with PLC status

3. Etc…

Takeaway: build a minimally working system, then improve it modularly
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Hint: Target a modular and bottom-up development approach



3. Team Management
• Task planning & effort allocation: who does what?

• Divide work in tasks; identify precedences and opportunities for parallel work

• Assign tasks to developers and assign reasonable timeframe (suggestion: double your initial estimate)

• Project Management Tools

• Tools: MS Project, Redmine,…

• Task & Issues definition: Redmine defines not only “Tasks”, but also “Features” and “Bugs”

• Reporting & Accountability:

• “Finished this task that was assigned to me” 

• “Found a bug, who’s responsible for it or in charge of addressing it?”

• Specification & User Manual: how is the system actually built, and how to use it? 

• Through Wiki, documents…

• Work Methodology & Time management

• Work flow: Sprints? Weekly deliveries? Ad hoc one-to-one meetings, or weekly meetings?

• Leadership/monitoring: someone in charge of checking everything is going as planned? If indecision, who makes the final call?

• Gantt chart: I suggest you do one to keep track of your evolution
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Snapshot from Redmine
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https://redmine.fe.up.pt/

https://redmine.fe.up.pt/


4. Version Control Systems
• Git is a widely-used version control

system

• Other well-known system is SVN (centralized as 

opposed to decentralized, as Git is)

• Essential to keep track of the evolution of a large

software project (no GDrive or Dropbox here )

• Some features

• History of project evolution is recorded; 

developers can ROLL-BACK to previous

version when bug is found

• Tools for merging disparate versions are available

• All Commits must be commented
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Taken from: Jianping Zeng, https://medium.com/@zjpjack/reverting-modified-in-4-stages-in-git-f3997f526902

https://medium.com/@zjpjack/reverting-modified-in-4-stages-in-git-f3997f526902


5. Object-Oriented Programming
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conveyor.h /.cpp cell.h /.cpp factory.cpp (main)

Object instantiation



6. Next Steps

• Define tasks

• Assign developers

• Draw timeline

1. Set up project management & VCS tools

2. Create MWE of potential technologies

3. Start development
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