
S
m

ar
tA

pp
s:

A
n 
$
S
S
OLF
D
WL
R
Q
�&
H
Q
WU
LF
�$
S
S
UR
D
FK

WR
�+
LJ
K
�3
H
UI
R
UP
D
Q
FH
�&
R
P
S
X
WL
Q
J

/
D
Z
UH
Q
FH
�5
D
X
FK
Z
H
UJ
H
U

'
H
S
D
UW
P
H
Q
W�
R
I�
&
R
P
S
X
WH
U�
6
FL
H
Q
FH

7
H
[
D
V�
$
	
0
�8
Q
LY
H
UV
LW
\

UZ
H
UJ
H
U#
FV
�W
D
P
X
�H
G
X



�
7
R
G
D
\
¶V
�$
S
S
OLF
D
WL
R
Q
V�
�%
LR
��
0
X
OW
L�
S
K
\
VL
FV
��
H
WF

±
7
LP
H
�&
R
Q
VX
P
LQ
J
� 
!
�Q
H
H
G
�R
S
WL
P
L]
H
G
�S
D
UD
OOH
O�
FR
G
H
V

±
'
\
Q
D
P
LF
�,
UU
H
J
X
OD
U�
 
!
�Q
H
H
G
�D
X
WR
P
D
WL
F�
R
S
WL
P
L]
D
WL
R
Q

�
7
R
G
D
\
¶V
�6
\
VW
H
P
V�
�+
H
WH
UR
J
H
Q
H
R
X
V�
�3
D
UD
OOH
O�

'
LV
WU
LE
X
WH
G
��
*
H
Q
H
UD
O�
P
X
OW
L�
S
X
US
R
VH
��
WK
H
�:
(
%

±
S
R
UW
D
E
LOL
W\
� 
!
�Q
H
H
G
�K
LJ
K
�O
H
Y
H
O�
VR
IW
Z
D
UH
�W
R
R
OV
�	
�O
LE
UD
UL
H
V

±
H
II
LF
LH
Q
F\
� 
!
�Q
H
H
G
�D
X
WR
P
D
WL
F�
R
S
WL
P
L]
D
WL
R
Q
�W
H
FK
Q
LT
X
H
V

7
K
H
�&
K
D
OOH
Q
J
H
��
(
D
V\
�W
R
�8
VH
�	
�+
LJ
K
�3
H
UI
R
UP
D
Q
FH

7
K
H
�1
H
Z
�&
R
P
S
X
WL
Q
J
�&
K
D
OOH
Q
J
H

A
S

C
I 

C
od

es
M

ul
ti-

ph
ys

ic
s

D
M

O
L

G
A

U
S

S
IA

N
Q

ua
nt

um
 m

ec
ha

ni
ca

l s
im

ul
at

io
n 

of
 m

ol
ec

ul
es

C
H

A
R

M
M

M
ol

ec
ul

ar
 d

yn
am

ic
s 

of
 o

rg
an

ic
 s

ys
te

m
s

F
ID

A
P

C
om

pl
ex

 fl
ui

d 
flo

w
S

P
IC

E
C

irc
ui

t s
im

ul
at

io
n

D
Y

N
A

S
tru

ct
ur

al
 d

yn
am

ic
s



7
R
G
D
\
��
6
\
VW
H
P
�&
H
Q
WU
LF
�&
R
P
S
X
WL
Q
J

�&
R
P
S
LOH
UV
�D
UH
�F
R
Q
VH
UY
D
WL
Y
H

�2
6
�R
II
H
UV
�J
H
Q
H
UL
F�
VH
UY
LF
H
V

�$
UF
K
LW
H
FW
X
UH
�L
V�
J
H
Q
H
UL
F

1
R
�*
OR
E
D
O�
2
S
WL
P
L]
D
WL
R
Q

�1
R
�P
D
WF
K
LQ
J
�E
H
WZ
H
H
Q
�$
S
S
OLF
D
WL
R
Q
�2
6
�+
:

�L
Q
WU
D
FW
D
E
OH
�I
R
U�
WK
H
�J
H
Q
H
UD
O�
FD
VH

:
+
$
7
¶V
�0
,6
6
,1
*
�"

A
p

p
lic

at
io

n

C
o

m
p

ile
r

H
WO
S

S
ys

te
m

-C
en

tr
ic

 C
om

pu
tin

g

C
o

m
p

ile
r

(s
ta

ti
c)

A
p

p
lic

at
io

n
(a

lg
o

ri
th

m
)

S
ys

te
m

(O
S

 &
 A

rc
h

)

E
xe

cu
ti

o
n

D
ev

el
o

p
m

en
t,

A
n

al
ys

is
 &

O
p

ti
m

iz
at

io
n

In
p

u
t 

D
at

a

&
OD
VV
LF
�D
Y
H
Q
X
H
V�
WR

S
H
UI
R
UP
D
Q
FH
�

�3
D
UD
OOH
O�
$
OJ
R
UL
WK
P
V

�6
WD
WL
F�
&
R
P
S
LOH
U�
2
S
WL
P
L]
D
WL
R
Q

�2
6
�V
X
S
S
R
UW

�*
R
R
G
�$
UF
K
LW
H
FW
X
UH



C
om

pi
le

r 
+

 O
S

 +
 A

rc
hi

te
ct

ur
e 

+
 D

at
a 

+
 F

ee
db

ac
k

A
pp

lic
at

io
n 

C
on

tr
ol

A
p

p
lic

at
io

n

C
o

m
p

ile
r

H
W

O
S

A
pp

lic
at

io
n-

C
en

tr
ic

 C
om

pu
tin

g

C
o

m
p

ile
r 

(s
ta

ti
c)

 +
ru

n
-t

im
e 

te
ch

n
iq

u
es

A
p

p
lic

at
io

n
(a

lg
o

ri
th

m
)

R
u

n
-t

im
e 

S
ys

te
m

:
E

xe
cu

ti
o

n
, A

n
al

ys
is

&
 O

p
ti

m
iz

at
io

n

D
ev

el
o

p
m

en
t,

A
n

al
ys

is
 &

O
p

ti
m

iz
at

io
n

In
p

u
t 

D
at

a
A

rc
h

it
ec

tu
re

(r
ec

o
n

fi
g

u
ra

b
le

)

O
S

(m
o

d
u

la
r)

C
o

m
p

ile
r

(r
u

n
-t

im
e)

S
m

ar
tA

p
p

2
X
U�
$
S
S
UR
D
FK
��

S
m

ar
tA

pp
s

$
S
S
OLF
D
WL
R
Q
�&
H
Q
WU
LF
�&
R
P
S
X
WL
Q
J

In
st

an
ce

-s
pe

ci
fic

 o
pt

im
iz

at
io

n



2
Y
H
UY
LH
Z
�R
I�

S
m

ar
tA

pp
s�
3
UR
MH
FW

�
5
X
Q
�7
LP
H
�2
S
WL
P
L]
D
WL
R
Q

±
5
X
Q
�W
LP
H
�S
D
UD
OOH
OL]
D
WL
R
Q

�
$
G
D
S
WL
Y
H
�D
OJ
R
UL
WK
P
�V
H
OH
FW
LR
Q

±
K
LJ
K
�O
H
Y
H
O�
��
6
7
$
3
/
�&
�
�
�/
LE
UD
U\
��
3
D
UD
OOH
O�
6
7
/
�

±
OR
Z
�O
H
Y
H
O�
��
FX
VW
R
P
L]
H
G
�D
OJ
R
UL
WK
P
�L
P
S
OH
P
H
Q
WD
WL
R
Q
V

�
5
X
Q
�7
LP
H
�&
R
P
S
LOH
U

�
2
6
�&
X
VW
R
P
L]
D
WL
R
Q
��
,%
0
�7
-�
:
D
WV
R
Q
�.
�
�
�2
6
�

�
7
R
R
OE
R
[
��
3
H
UI
R
UP
D
Q
FH
�0
R
G
H
OLQ
J

�
$
UF
K
LW
H
FW
X
UD
O�
6
X
S
S
R
UW
�I
R
U

±
5
X
Q
�W
LP
H
�S
D
UD
OOH
OL]
D
WL
R
Q

±
6
H
OH
FW
LY
H
�3
UL
Y
D
WL
]D
WL
R
Q
�	
�5
H
G
X
FW
LR
Q
�S
D
UD
OOH
OL]
D
WL
R
Q



S
m

ar
tA

pp
s

$
UF
K
LW
H
FW
X
UH

P
ar

tia
lly

 c
om

pi
le

d
co

de
 w

ith
 u

nk
no

w
ns

an
d 

ru
nt

im
e 

ho
ok

s
In

fo
rm

at
io

n 
fo

r 
ra

pi
d 

si
m

ul
at

io
n

S
ta

ti
c 

C
o

m
p

ile
r

A
ug

m
en

te
d 

w
ith

ru
nt

im
e 

te
ch

ni
qu

es

P
re

d
ic

to
r 

&
O

p
ti

m
iz

er

A
p

p
lic

at
io

n

ad
va

nc
ed

 
st

ag
es

de
ve

lo
pm

en
t 

st
ag

e

 T
oo

lb
ox

G
et

 R
u

n
ti

m
e 

In
fo

rm
at

io
n

(S
am

pl
e 

in
pu

t, 
sy

st
em

 in
fo

rm
at

io
n,

 e
tc

.)

E
xe

cu
te

 A
p

p
lic

at
io

n

C
on

tin
uo

us
ly

 m
on

ito
r 

pe
rf

or
m

an
ce

 a
nd

 a
da

pt
as

 n
ec

es
sa

ry
P

re
d

ic
to

r 
&

O
p

ti
m

iz
er

P
re

d
ic

to
r 

&
E

va
lu

at
o

r
A

d
ap

ti
ve

 S
o

ft
w

ar
e

R
un

tim
e 

tu
ni

ng
 (

w
/o

 
re

co
m

pi
le

 o
r 

re
co

nf
ig

ur
e)

C
o

m
p

u
te

 O
p

ti
m

al
 A

p
p

lic
at

io
n

an
d 

S
ys

te
m

 C
on

fig
ur

at
io

n

R
ec

o
m

p
ile

 A
p

p
lic

at
io

n
an

d/
or

 R
ec

on
fig

ur
e 

S
ys

te
m

C
o

n
fi

g
u

re
r

P
re

d
ic

to
r 

&
E

va
lu

at
o

r

S
m

ar
t A

pp
lic

at
io

n

S
m

al
l a

da
pt

at
io

n 
(t

un
in

g)

La
rg

e 
ad

ap
ta

tio
n

(f
ai

lu
re

, p
ha

se
 c

ha
ng

e)


