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Abstract 

This talk is about an open-source, hard real-time operating system called Tiptoe, which 
aims at providing a process model that is fully compositional and (constant-time) 
predictable in a temporal and spatial sense.  The goal is to have Tiptoe processes read 
sensors, compute something, allocate and free memory, write actuators but also access 
disks and networks, all in real time, without affecting each others' real-time behavior.  
Moreover, the Tiptoe system is meant to predict in constant time remaining resource 
capacities such as the available memory and I/O bandwidth for end-to-end real-time 
guarantees on all relevant process activities.  The strong temporal and spatial isolation of 
Tiptoe processes will enable more principled and scalable real-time and embedded 
software engineering.  We have already obtained encouraging research results in our 
prototype implementation with a compositional and (constant-time) predictable, real-time 
memory management system, which, unlike existing approaches, also guarantees low 
bounds on memory fragmentation in real time. The talk will focus on the memory 
management but will also provide some general insight in the challenges of designing a 
compositional real-time operating system. 
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