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Biomedical systems—such as pacemakers and automated insulin pumps—are Cyber-Physical 
Systems (CPSs) that must operate safely and reliably at all times. This book introduces a 
systematic design methodology for Medical CPSs (MCPSs) using the synchronous approach, 
which ensures deterministic and reactive execution—key to safety-critical performance.

The book then covers formal verification using the UPPAAL model checker, followed by run-
time verification methods that form the foundation for preventing adversarial attacks. It 
concludes with references to open-source tools and future research directions relevant to the 
CPS community.

This is a clear, practical guide to designing safe and verifiable medical cyber-physical 
systems.

Biomedical Embedded 
Systems
From Design to Security
Nathan Allen
Hammond Pearce
Partha Roop

ISBN: 979-8-4007-3155-6 
DOI: 10.1145/3731217

Through a detailed case study of a pacemaker and a modeled human heart, this book demonstrates 
how the synchronous approach enables accurate modeling, verification, and automated code 
generation. Using the SCCharts language, readers learn how to model the cardiac conduction 
system and a DDD-mode pacemaker, derive embedded implementations, and validate them via a 
synchronous heart simulator.
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O N  T H E  C O V E r  Quantum physics is often considered the domain 

of paradox and enigmas. Our cover, with its Möbius strip reference, 

visually captures some of this mystery, which is happily demystified in 

this issue’s cover story.
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ACM Transactions on AI for Science (TAIS) peaks to a breadth of methodological researchers in 
AI/ML and researchers in science and engineering. The audience for the journal includes core 
AI researchers who are more aligned to Computer Science, Applied/Engineering Mathematics, 
and Statistics, as well as those who are aligned to specific scientific subjects from Physics to Civil 
Engineering. The journal aims to publish articles that demonstrate scientific challenges can drive 
new AI (and reciprocally) and that experts in computational methods can have domain-specific 
mastery and drive new science themselves.

TAIS welcomes the following types of articles:

• Articles with novel research contributions in new AI/ML method for science and engineering
• Rapidly accessible briefings on AI and AI for Science
• In-depth accessible reviews and tutorials on AI and AI for Science
• Reproduction, replication and comparison compendium (Merged portmanteau articles  

that reproduce, replicate and compare existing papers in AI, and AI for Science)
• Descriptions of new resources such as new datasets, benchmarks, and computing 

infrastructure that are of broad importance to the AI for Science community
• Brief Commentaries focused on societal, ethical, legal, or policy issues associated   

with AI for Science

TAIS is now open for submissions. In keeping with ACM’s goal of making all its publications open 
access by January 2026, all papers will be published open access, with no publication charges for 
the first three years.

A unifying forum for cross-disciplinary studies on AI-driven 
scientific discovery and science-driven new AI
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