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Synopsis

• Hierarchical State Machines (HSMs) are used for the simulation of 
software models to be implemented, such as flight software and control 
systems

• In space applications, software correctness is top priority

• Existing languages developed have significant issues with one or more 
or usability, performance, and safety, making them problematic for HSM 
development

• Proteus allows for the definition of large systems composed of multiple 
asynchronously-communicating HSMs

• Model-Based Programming (MBP) Domain-Specific Languages 
(DSLs) allow systems engineers to model and simultaneously 
implement system behavior

• MBP DSLs also allow engineers to specify behavior and arbitrary 
constraints specific to the machine

• Design in a way that is usable and approachable for JPL software 
engineers 

• HSM modeling and tracing are built into the language for ease of 
development

• Goal: make a reliable language with built-in HSM support that fits 
seamlessly into JPL’s existing development toolchains

• Designed to look and feel similar to C/C++

• HSM support built directly into the language

• Permits complex HSM design 
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• Demonstrated reliable HSM support

• Multiple HSMs able to communicate with each other

• Visible state execution trace

• Eliminated issues with machine dependency

• Applications: Embedded Programming

• Key Values: Safe, fast, reliable, fault-tolerant

• Potential Customers: Aerospace agencies, consumer electronics, 
medical device development
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