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Building a better connected world
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AD Challenge - Ease of use
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l1=x

by = 4L, (1= 1)
f(x) =1, =64x(1 —x)(1 — 2x)?(1 — 8x + 8x?)?
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AD Challenge - Ease of use (l) ]
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L=x f(x):
V = X

by = 4L, (1= 1) i = for 1 = 1 to 3:

fx) =1, = 64x(1 — x)(1 — 2x)%(1 — 8x + 8x2)2 v=4%*v*(1-v)
return v
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dx = x <aexp> ::= NUMBER | STRING | VAR | BOOLEAN | PRIMOP
— —_— - —>

bnpr = 4 (1= 1) Python ::= [List, Enum, Tuple, Dict, DefaultDict]
— — 22

fQ) =1, = 64x(1 — x)(1 — 2x)*(1 — 8x + 8x?) C++ ::= [size_ t, whcar_t, enum, struct , STL::1list]
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AD Challenge - Ease of use (ll)
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AD Challenge - Performance
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f=x

dx = 3 * x>

def fun(x):
t = x * x ¥ x
return t

def dfun(x):
dx = 3 * x * x
return dx

def fun(x):
t = x * X
v=Xx*t
dx = 3 * t
return v, dx



AD Challenge - Performance
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V_1= 1 =2 A 1 = V-1 = 5.5
Vo = T2 =5 T2 = Vo = 1.716
vi =lnv_;  =In2 U_1= 01+ Vgt =0-1+01/v_1 =5.5
ve =v_1 Xvg =2X5 To =To+0252 =0o+02Xv_1 =1.716
V1= T 2 = Ty X Vg —
v3 = sinwvo =sinb Vo = 1732%3 = ¥3 X COS Vo = —0.284
ve =vi+v2 =0.693+ 10 Vo = Uagd =74 X 1 =1
V1 = ’1743%‘11 =74 X1 =1
vs =v4—v3 = 10.693 + 0.959 U5 = 0592 =75 x (=1) =-1
Vs =UsFe =5 x 1 =1
V y =us = 11.652 Ts =7 =1
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AD Challenge - Performance
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AD Challenge - Performance ]
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Figure 3: Checkpointing with the Recompute-All (left) and Store-All (right) approaches. The
shaded areas reproduce the basic pattern of the chosen approach. top: single checkpointing,
bottom nested checkpointing.
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AD Future
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