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Abstract

Cross-domain computing power trading, as exemplified by settlement between national
computing hubs in China, is bottlenecked by the absence of a unified and trustworthy
metering standard. Peak FLOPS, GPU utilization, and raw token throughput are mutually
incommensurable, and token-based pricing conflates the metering unit with the pricing
unit—recent market turbulence, with token prices dropping sharply amid surging demand,
has exposed this deficiency. This paper proposes Compute-Degree (CD), a formal

metering framework anchored in the thermodynamic scaling of information processing



established by the Landauer principle. Computing output is modeled as Effective
Information Work (EIW), weighted explicitly by task quality, latency compliance, and
availability. A conversion theorem for heterogeneous systems is established with a proof
of transitivity, accompanied by an error-propagation bound that attributes metering
uncertainty term by term, and a physical upper bound on computing-degree yield derived
from the second law of thermodynamics. An engineering anchoring protocol —
comprising a standard reference system, standard operating conditions, and a fixed time
window — is designed in analogy to the kilowatt-hour paradigm for electric energy,

together with a dual-run migration protocol for reference-system generational transitions.
Numerical experiments under a western computing hub scenario demonstrate that the
proposed measure achieves significantly higher discrimination of effective output across
heterogeneous systems than utilization- or throughput-based measures, with cross-
architecture conversion deviation reduced to within engineering tolerance. The
framework provides an extensible theoretical foundation for cross-domain settlement,

computing-voucher redemption, and national computing metrology standards.
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