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Orange Pi 5 vs NVIDIA Jetson

Overview

• Heterogeneous platforms require unique resource mappings for execution requirements. 
• New analyses and empirical evaluations are required to realize platform potentials.
• Using principled analysis techniques, we model and evaluate platform 

performance empirically using structural equation modeling1 (SEM) methods in the context 
of the Orange Pi 5 platform.

• We introduce new abstractions and coordination models to navigate the feature-rich 
landscape reshaping edge-computing and embedded systems architectures.

High-Level Goals

• Expressive models that accurately capture heterogeneous platform performance.
• Systematic identification of important performance parameters.
• Equivalence relationship determination between performance parameters.
• Generalizable performance models across components and platforms.

Hypotheses

• Discoverable structures exist within workload-to-platform relationships.
• Equivalence relationships exist between components and platforms.
• Generalizable models capturing heterogeneous performance characteristics exist.
• Invertible generalizable models capture parameter characteristics.

Findings

• Strongest negative impact on execution time: Little Island + Matrix Dimension.
• Problem Complexity grows exponentially with Island + Matrix Dimension interactions.
• Universal diminishing returns with negative incremental gains for higher core counts.
• Optimal core count is highly dependent on task characteristics, not simply core volume.

Conclusions

• Heterogeneous design-space cannot effectively be navigated by two-dimensional analysis. 
• Platform assessments in higher dimensions incorporating parameter interactions will be 

necessary to determine precise platform performance.
• The findings support the need for new modeling techniques for heterogeneous platforms. 
• These approaches can be extended to a range of platforms, configurations, and scenarios 

by leveraging insights garnered from the hardware-agnostic platform attributes. 
• Startling similarities exist in the performance behavior of the NVIDIA Jetson platform.

Performance Prediction2
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