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AD — T ypstaletou:

Kwoduog Avaluong Tov Teofinpatog
oe IInyxic Mopoy.
I'oappevog ae Fortran 77/90
N ANSI C++.
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Evfsiac AA ' Avtiotpogpn AA
Forward AD Reverse AD
YBodxn AA
Hybrid AD
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Awdoyr Tereoswy (ITgagewv):

Ave€aptnTeg
MetaBAnteg
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EvOsic AA — Forward AD:

by = fN+1 (b1,....bn)

fny —
Vbj\q_l L Z fN+1 e

bnyo = fN+2 (bh o b))
N
afNJrQ — afNJrQ
A2 b, Obyy 1

bm — f’m (bla S :bm—l)
N é?f m—1 df
Vb =Y 25t Y Vb
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uvipmcl!

K.C. Giannakoglou, Parallel CFD & Optimization Unit, NTUA, Greece




EvOeioc AA — Forward AD - ITAPAAEIT'MA:

F =bibybaby
) S &

Evowpeosg E§npmpéveg Metapinteg:

by = f5 (b1, b2, b3, by) = by

be = f6 (b1, b2, b3, by, bs) = bobs

= f7(b1.ba. b3. by, bs, bg) = bsbg
bg (b1, b, bs. by. by, b, by) = byby
F = bg

by = by
Vs = €4
bg = boby

b = bsbg

Vb- = bg e 34+by Vg
bg = byby

Vibs = bz ¢ 4+b,Vb-

VF = Vg
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Avtiotgoyn AA — Reverse AD:

OgiCovtat: l_) abm (2: N+1,.... m)
T .
0b;
E£ ogtopou: by, = 1
Ynoloyilovton:

} m b @f m df |
b= = bi—~, i=N+1....,m—1

< 0b; O, =) by i Theme
E&ootnpeveg MetaBAnteg

—I

B m 0 bm Of. mo Of.
hi= i _ =) bji, i=1,....N
| db; Ob; ob; - ~ -
7=N+1 J=N-+l Avegdotnteg Metafintés
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Avtiotgoyn AA — Reverse AD:

1. IToog T Epmoog (savovinn) Xoowon:

2. ITpog ta ITiow (xvamodr) Xaowon:

cﬁ;j::?ﬂﬁﬁf%—l(:::)

doi=1,7—1
L of
enddo
enddo
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Avtiotgogn AA — Reverse AD - ITAPAAEITI'MA:

Evowapeosg E€nptmnpéveg Metapinteg:
F = bibybs by = fu (by. bo bs) = by

bs = f5 (b1, Do, b3, by) =baby

R — R
bs = fo (b1, Do, bs. by, by) =b3bs
- O
be = d—bﬁ—l
b :%% Bafﬁ Jdfs  Ofs  dfs
° T Obg Obs  C Obs Oby  Oby  Oby
by — O [ @f6+@f6 O fs bﬁafﬁ b50f5

dbg Dby~ Dby Oby db, db,

o 8f68f6+af6 3f5+af63f4_b O fe D Ofs vl O fi
5 Obg Obs | Obs Dby Oby Obs 6@53 5@53 Y Obs

T dfe O fe N Ofs Ofs N Dfe 0fs 7 dfe i dfs i dfy
27 Obg Oby - Obs Oby | Oby Dby Oby abg " by 4@52
T Ofs 0fc  Ofc0fs O0fcOfs + Of6 O fs byt O

b — LI
L= e Dby Obs 001 oby 0b1 Sk ok, T Mon,
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Avtiotgoyn AA — Reverse AD -ITAPAAEII'MA:

E@El, 55:0, 54:0, E‘g:o, 52:0, E‘l:O

— Db | 96 _ O _ 96 _ og, o
Jo = bsbs 855—&3’ 83}4—(]’ 853_b53 C%Q—Oj ob,

bs=by . by=0, b3=bs . by=0., b =0

P ofs . Of: 0
p— y -  — \ s \ e Z . - — 0
=] o=t =0 a,
1‘4:&‘2[}3 \ Egzl}‘g, \ EQIZ}SE}4 \ El —()
0 f4 0 f4 0t
_ Iy § B | I |
B -0 Obs 7 Oby 7 Ob
E‘g — b5 : EQ — bgb;l . E‘l — Z}‘g bg

K.C. Giannakoglou, Parallel CFD & Optimization Unit, NTUA, Greece



by = by

Vb, = €4
by = boby

Vbs = by € 9+byVby=by € g+by e
bg = bsbs

Vbs = bs € 34b3Vhs =bs € 3+b3by € o+bzbs € 1
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Aoyopxo AD:

ADIFOR (Automatic Differentiation of Fortran)

AMC (Tangent linear and Adjoint Model Compiler}

TAF (Transformation of Algorithms in Fortran)

DAFOR (Differential Algebraic Extension of Fortran)
GRESS (Gradient--Enhanced Software System)

Odyssee

TAPENADE

ADO1

ADOL-F (Automatic Differentiation of FORTRAN Codes)
IMAS (Integrated Modeling and Analysis System)
OPTIMA90

ADIC (Automatic Differentiation of C Programs)
ADOL-C (Automatic Differentiation of Algorithms written in C/C++)
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Egxppoyn oo TAPENADE:

C Generated by TAPENADE  (INRIA, Tropics team)

C Differentiation of ff in forward (tangent) mode:

C
SUBROUTINE FF_D(x1, x1d, x2, x2d, x3, x3d, vy, yd, z, zd)
IMPLICIT NONE
DOUBLE PRECISION x1, x1d, x2, x2d, x3, x3d, y, yd, z, zd

C
yd = (x1d*x2+x1*x2d)*x3 + x1*x2*x3d subroutine ff(x1,x2,x3,y,z)
y = x1*x2%x3 implicit double precision(a-h,0-z)
2d = x1d + x2d + x3d y = xI*x2%x3

C return

RETURN end

END
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