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Abstract

With the accelerating adoption of microservice architectures in cloud-native environments, accurately
verifying the compatibility of complex open-source licenses has become increasingly critical. However,
configuration data, distributed traces, and SBOMSs available in production environments each contain
omissions and errors. To mitigate the effects of incomplete observational data, this paper proposes a
probabilistic inference-based service structure correction and conflict resolution recommendation technique.
We first generate multiple structure candidates from heterogeneous observations and design a model that
selects the highest-scoring structure using a scoring function combining observation fitness, verdict
consistency, and structural complexity. Through scenario-based experiments with known ground truths,
we confirm that the proposed technique improves connection-type accuracy and reduces graph edit
distance compared to the conventional majority voting approach, demonstrating its applicability to practical
license compatibility verification.
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Fig. 1. Overview of the Proposed System
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Algorithm 1: Candidate Structure Generation 2129 A HA 3 A5 AjRE L, §

Require: Observations O= {u, v, 7,¢, src}, B 27 323 HEse
Vertex set V, — _ S 9 - -

’ A3 =3 ool 3 = 3o
thresholds 0 < /o <0.5< hi <1, T 21ARER YT e 3l T g2
Candidate count K >3 A A EA ofFo )3t Adrolm A H
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1: Probability Calculation:
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¥ ;
S =TI - els) WA e AR WA Eolge UA oig ¥
4 end for NEE o3 22 AIE ofs) 2 A58 Aoz
5! Prior Probability Estimation: B B " o
6: for each service v in Vg do TR AZd o] #F Holud} dAHH
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Re-verification Algorithm

RN WBY 2D2F

Algorithm 2: Consistency-based Selection

Require: Observations O, Candidates C, stochastic
subset C, rules R, weights a, 8, 7, thresholds
t
Ensure: Selected structure G, verdicts D
1: Marginal Probability Estimation:
20 D, = D(G,) —ApplyPropagationRules(G, R),
al k

3: for each service s in Vg do

4 Ps)—l{G,eq seDl/IC)

5 M(s)—[Ps) = 1]

6: end for

7: Score Calculation & Normalization:
8 for k=1 to K do

9 f,«LogLik(0|G,)

100 ¢, <—Agreement(D, M)

11 m, < —(IE|+ LabelCost(G,))
12: end for

13! min-max normalize f,c, m over k=1..K
14 8(G)«—a- f,+B-c,tr -m, al k
15: Final Selection:

16: G5 < argmax, S(G,)

17 D < ApplyPropagationRules(G4, K)
18: Output results: G, D
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