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Proofs and reductions




Interactive reductions
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Interactive oracle reductions

A first attempt

?
(x,w) ER

ny
L ]
i




Interactive oracle reductions

For real [BCGGRS19, BMN/25]
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|OR security
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JORs in action: interleaved folding
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JORs in action: composition

Y

4 v )

proximity test
for C

composed IOR

L o
. proximity test for C )




JORs in action: code switching

[RR22]
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A simple proximity test

closeto C {‘?
|
[ Interleaved fold j

}
... closeto C;?
|

[ code switch to j
;

close to Cé‘?

}
( iInterleaved fold j

l
. Closeto C,?




Standalone reductions
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Accumulation schemes

[BCLMS21, KST21]

An accumulation (or folding) scheme for /7 is a from R X R, to R,
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Goal: be “lightweight”, compared to for



Use case: batch verification
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Incrementally verifiable computation

[Val08]
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Proof-carrying data (PCD) generalizes IVC to acyclic graphs [cT10]



Use case: IVC

succinct argument

---------------------------

\_ J
( )
\_ y,

- -
------------------------

St; —

ACC.P
F
=
ACC.V
\_ V),
__________________________ )

accumulation scheme

— St 1




Prior accumulation schemes
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Lifting to an IOR

[BMN\/25, BCF\/\/25]
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Lifting to an IOR

[BMN\/25, BCF\/\/25]
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Summary: IORs for |IOPs

Takeaway: IORs enable modular constructions of |OPs.
* (functional) IORs are the underlying ArkLib.
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|OP is round-by-round sound [CCHLRR18]
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Summary: lORs for accumulation

Takeaway: |IORs yield hash-based accumulation schemes.
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