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S VIEIS Program Augmentation?
Syiiatis the Result?
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~Qr vosite of Program Elision *
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°Interdisciplinary: symbolic computation,
SCAM

=\lotivating Example: Automatic
Differentiation (AD)
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AULOImEtIc Bifferentiation™
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Pur el computes f(X) AD returns a program
computes poth fi(X) and f {X)
I, ; Sprogram Is augmented with derivatives
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dy=z*dw + dz *w
=Adifor (Fagan), Tapenade(Hascoet),
OpenAD(Utke)
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MogliemrAugmentations2
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e UGIENTALION requwements

—\} hat 10 do with primitives
#\rlthmetlc
“s{atrinsic functions

Sequencmg method (= chain rule)
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\—JJ\/ ded leferences
“Jl ranteed peunds (=interval arithmetic)
_.\» chastlc moments

= wbiohability Distributions
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WIENS thesResult?

S PIRG avugmentation, Where do you put
rm .:augments?

=i ere are 2 different Styles ™

:_:?ﬁ_—By name
—  For each variable v, aug(v) = new variable
y O dy
—By-address
next slide
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BYAACAress Augment

REPIESEntation®
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SEOIREZCN VarTable, change the type to a
SUCied tyjpe
cJ___gs O struct d {double v; double d[]}
SOV, aligments are referenced via structure

i
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Prejection:

= YV =XV*ZV

y.d=x.v*zd+zv™*x.d
=(Note: hybridization possible for structured
types)
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v_)/~'f' ZMe 1as Been thought to he problematic for
Jh. Jlanguages [e.g. C,C++, maybe F90]

\g\ address has been thouaht to be problematic
| @Tflanguages without structured types [F7 7],
:_T‘E:ﬁand for languages with array slices* that do not
- commute over component reference [some F90,
MATLAB]

X[1:10]%v ?7?7?
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OLif _Esult .

S OUECAN UISE DY~ name or by address as
/OL ‘choeose !

| -name fior C-like languages
—fuII OF partial separation]

-
—
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°By -address for F77 and MATLAB
— [ Use array indexing instead of component
reference]
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~Co'p-- OSE algmentations?
1yses improved?
=ACtvity (like slicing)
_FLlnearlty
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= °Trace compression via program reversal?
— [floating point is an issue]




