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Challenges and Opportunities

[1] Ahsan, S. B., Yang, R., Noghabi, S. A., & Gupta, I. (2021). Home, SafeHome: Smart Home Reliability with Visibility and Atomicity. In EuroSys 21.

[2] Karanika, A., Yang, R., Ma, X., Wang, J., Sundram, S., & Gupta, I. (2025). There is More Control in Egalitarian Edge IoT Meshes. IEEE TNSM 26.
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• Mutual Exclusion

• At most one action per device at a time

• Must hold despite early starts and rescheduling

• Serial Equivalence

• Concurrent routines execute equivalently to some serial order

• Final device states are predictable and deterministic

• Polling Efficiency

• Progress detection without overwhelming devices

• Meet detection deadlines under API limits

Challenges and Opportunities

[1] Ahsan, S. B., Yang, R., Noghabi, S. A., & Gupta, I. (2021). Home, SafeHome: Smart Home Reliability with Visibility and Atomicity. In EuroSys 21.
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RASC Enables Rescheduling

[1] Manimaran, G., Murthy, C. S. R., Vijay, M., & Ramamritham, K. (1997). New algorithms for resource reclaiming from precedence constrained tasks in 

multiprocessor real-time systems. Journal of Parallel and Distributed Computing, 44(2), 123-132.
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• Routine arrives

• DAG-TL (DAG Timeline Scheduler)

• When execution deviates

• Identify affected actions

• Immutable serialization order

• Reschedule with policies adapting

• STF (Shortest Task First)

• RV (Restriction Vectors)

• Maintaining safety guarantees

RASC Enables Rescheduling

[1] Manimaran, G., Murthy, C. S. R., Vijay, M., & Ramamritham, K. (1997). New algorithms for resource reclaiming from precedence constrained tasks in 
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RASC: Request-Ack-Start-Complete
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• Given:

• upper bound 𝑈

• poll budget

• Goal: Minimize detection time 𝑄

• Opportunity to leverage

historical data

Idea: Adaptive Polling
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• Partial progress—next poll: min{𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒, 𝑄𝑤}

• No progress: exponential backoff up to 𝑄𝑤
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• Adaptive Polling
• Manually measured action lengths of doors, shades, elevators

• Used existing thermostat trace dataset

Trace-driven Eval w/ HomeAssistant

[1] Fraunhofer Center for Sustainable Energy Systems. Multifamily programmable thermostat data. 

https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data, 2022.

https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
https://catalog.data.gov/dataset/multifamily-programmable-thermostat-data
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• Adaptive Polling
• Manually measured action lengths of doors, shades, elevators

• Used existing thermostat trace dataset

• Adapted routine traces from IoTBench, SmartThings repos

Trace-driven Eval w/ HomeAssistant
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• Adapted routine traces from IoTBench, SmartThings repos
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• random

• random + bursty
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• Rascal detects
action state change 
with minimal polls
within detection 
deadlines

• With low overheads
for random and
bursty routine
arrival workloads

How Efficient is Rascal’s Polling?
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RASC: Enhancing Observability & 
Programmability in Smart Spaces

• Access the paper here!

• Questions?

• Anna Karanika 
(annak8@illinois.edu)

mailto:annak8@illinois.edu
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