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(57) Abstract :

The present invention discloses a quantum-ready secure computing system and framework for providing cryptographically agile protection to next-generation
applications without binding application business logic to a fixed cryptographic algorithm. A security orchestration controller derives, through a policy and risk engine,
a cryptographic protection profile based on workload context, data sensitivity, confidentiality lifetime, endpoint capability, threat posture, and algorithm lifecycle status.
A cryptographic agility manager maintains machine-readable dependencies between protected assets and cryptographic primitives, parameter sets, keys, certificates,
and provider implementations. A hybrid key and session broker establishes sessions containing a quantum-resistant cryptographic contribution and may combine the
contribution with a classical contribution through transcript-bound key derivation. An attestation and integrity verifier validates execution trust state before sensitive
cryptographic operations. Integrity-protected evidence records identify the protection actually used. Upon an algorithm deprecation, implementation compromise, failed
attestation, or policy change, affected assets are identified and migrated through controlled key rotation, renegotiation, re-encryption, credential replacement, or
bounded compatibility procedures while enforcing a minimum acceptable protection state. Accompanied Drawing [FIGS. 1-2].
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