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Modern asymmetric multiprocessing (AMP) architectures frequently rely on SEM va'des. S|m.ultaneou.s artlcu.latlc?n. of parameters and
the heuristic assumption of cluster independence, where cores operate as tchelr Interactions in cohesive z.md intuitive models that capture
computationally orthogonal resources. This research provides a rigorous important metrics and behaw-ors.
mathematical and empirical disproof of this assumption through the
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Modeling (SEM). We identify "architectural entanglement"” as a systemic | Regression
phenomenon which necessitate coupled relational models rather than
traditional additive ones. Statistical validation confirms that performance
scaling is non-linearly dependent on architectural constitution. These i j Structural .
findings support a paradigm shift toward coupled-domain modeling in X Measurement Model Y Mesctromont Model
heterogeneous system design. .
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Dumensn?n e SEM facilitates the formal decomposition of complex microarchitectural
o TR N interactions, providing targeted quantitative insights into both the
e magnitude and direction of performance impacts exerted by hardware-
agnostic parameters, thereby exposing the underlying structural
dependencies within heterogeneous architectures.
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I : Heterogeneous fabrics necessitates Power-Aware scheduling that
Matrix < ' < Number of C | acknowledges shared voltage domains in coupled physical systems.
. " umbper o ores . . . . . . .
Dimension = Number of Cores The Boltzmann equation bridges measure-theoretic physics with digital
Archi | E | architecture enabling quantification of "architectural noise" and "stochastic
rchitectura ntang ement coupling" previously confined to theoretical physics and quantum systems.
This systemic architectural entanglement manifests as a failure of Utilizing Structural Equation Modeling (SEM) allows performance
convolutional commutativity, enabling the application of the Boltzmann variation discrimination from confounding nuisance signals. We move
uniqueness theorem as a formal measure-theoretic disproof of cluster system modeling from additive logic to relational, matrix-based framework
independence by demonstrating that the joint energy measure is not the essential for managing physical fabric interference.
convolution of its subsystem parts.
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