K-PACT: Kernel Planning for Adaptive Context
Switching - A Framework for Clustering, Placement,
and Prefetching in Spectrum Sensing

H. Umut Suluhan!, Jiahao Lin?, Serhan Gener!,
Chaitali Chakrabarti3, Umit Ogras? and Ali Akoglul

IDepartment of Electrical and Computer Engineering, University of Arizona
{suluhan, gener, akoglu}@arizona.edu

’Department of Electrical and Computer Engineering, University of Wisconsin-Madison
{jlin445, uogras}@wisc.edu

3School of Electrical, Computer and Energy Engineering, Arizona State University
chaitali@asu.edu

EEEEEEEEEEEEEEEEEEEE e gy
. - _ £i ble J‘,-:;;‘L\!TET;.-H {:,w:,
Electrical & Computer “fi |- | Reconflgura SR L
Engineering "84 | computing Lab il
LI I |

A




Motivation and Contribution Intelligent PE allocation and
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Seamless reconfiguration and parallel
workload processing are key enabler for
real-time spectrum sensing
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Clustering and Placement Approach PO
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Pre-Initialization Strategies
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No/Soft/Hard Switch
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Hard Switch
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Experimental Setup

Simulation Platform
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Switch Time Analysis
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« 207.81x reduction in hard switch count - 191.51x reduction in instruction load time

- PIP+DP -> high utilization of soft switches . Data load time becomes the bottleneck
- FPIP+DP -> extensive use of no switches - 98.24x reduction in overall switching time
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Scheduling and Execution Time Analysis

Average Execution Time Per Tree
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Conclusion and Future Work

Spectrum sensing requires high throughput and instantaneous detection
capability to handle highly dynamic spectrum environments.

We present K-PACT, a planning tool that assigns independent kernels to PEs with
separate IMEM banks, enabling fast, conflict-free context switching for kernels
that do not execute concurrently.

Simulation results show that K-PACT reduces the
o Instruction load time by 191.53x
o overall execution time of a subband by 132.92x

This approach can be generalized beyond spectrum sensing, meeting the needs
of multi-context and rapidly changing workloads.

As future work, we aim to design routing-aware clustering and placement
algorithms with efficient scheduling heuristics to further enhance performance
through faster context switching.
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Contact

e H. Umut Suluhan - suluhan@arizona.edu
e Serhan Gener — gener@arizona.edu

o Ali Akoglu — akoglu@arizona.edu

Questions?
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