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Abstract: Foundational Proof-Carrying Code (FPCC) is a new technique for building high-assurance software and
safe mobile code. FPCC is the ordinary code with safety proof attached. The safety of FPCC is ensured by the
soundness of a foundational logic system. To produce FPCC, it is an essential step to construct the foundational
safety proof. This paper proposes a new method to achieve proof construction, the basic idea of which is to
construct proof with auxiliary recursive functions in the foundational logic. In this way, the workload of proof
construction and the size of constructed proof can be reduced while maintaining the same trusted computing base.
This paper also illustrates how to adapt this method to a type-based FPCC system, where the safety proof can be
constructed automatically. All this work is implemented in the proof assistant Coqg.
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Table 1 Coq implementation code Table 2  Test results of an example
1 Coq 2
()
1, 095 26 24
8,195 60 279 84, 9068 7668 63, 6278
2, 155 14 28
6, 303 124 324 5.223s 1. 096s 54, 339s
18,671 225 666 34, 948KB 20, 089KB
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