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» Important FHE technique: “SIMD packing” [SV'11]
* plaintext g5 ji € Fy
* fast homomorphic coordinate-wise field operations
* certain vector permutations, for linear algebra and
“packed bootstrapping” [BGV'12,GHS 12ab,HS 14]
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* for homomorphic AES evaluation, [GHS'12c] was induced to use
[Fy24-slots, a 3x loss in ‘capacity’ vs the most natural Fas

X difficult to get desired slot-tensor “shape” and data movement.
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Our Take-Home Message

We instantiate FHE over abelian number fields and show, vs. cyclotomics:
v/ comparable algorithmic efficiency & geometry

v/ easy to get desired slot ‘type’, and fine-grained ‘shape’ & movement

v/ = packed bootstrapping with comparable (or better) efficiency
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@ Desired ring structure of R/q;

® Many factors q;

©® Fine-grained data movement among the slots
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Splitting and Inertness

cyclotomic

L a0 : ah
abelian
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O Tools for constructing abelian number fields with desired properties

» Implementation

» Other applications (e.g., proof systems)
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