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Reverse Mode Automatic Differentiation (AD) OpDilLib

@ @ @ operator overlc:ading AD tool covers the OpenMP 2.5 specification
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AD tool coupling —except for atomic and flush

: " _ —— _ = designed as an add-on for AD tools
differentiation logic o o _
w =0 = fully automatic differentiation of OpenMP via OMPT

event generation = automatic deduction of reverse parallelism

dF

« if the program computes y = F'(z), then the reverse mode computes z = " (z)'y [3]

I . . .
: OpenMP workflo = tools for disabling atomic updates
= operator overloading tools replace double and overload the operators to record the graph P WOTKTIoW

Shared-Memory Parallel AD Coupled Burgers’ Equations Benchmark

Ut + Uy + VUy = %(um + uyy) finite read MPI ghost cells ~ MPI process/NUMA domain

= parallel execution requires parallel recording of graphs difference _ |
1 _ . read & write - ~
Ut + UVg + VUy = ﬁ(vazaz T Uyy) stencil

= synchronizations are dependencies between these graphs o]
= compute =il \ L thread
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—requires appropriate reverse synchronization

: : = Elwetritsch cluster at RPTU non- memory

= non-exclusive read access produces inherent data races o AMD EPYC 7351 exclusive o allocation
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(A1) atomic updates on all adjoint variables | —8 NUMA domains access

(A2) atomic updates on variables without exclusive read access - ' — 4 cores each

(A3) avoid non-exclusive read access altogether = hybrid parallel domain decomposition
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= AD tool add-ons provide capabilities to differentiate parallel paradigms P OCoDiPack
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= tools available at https://www.scicomp.uni-kl.de/software/
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