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bedded
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+
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esultpropagation

uses
TA

O
R

T
E

C
(later

N
otfication

S
ervice)

�

D
eployed

m
ore

than
50

m
achines

�

M
ore

than
300000

lines
ofcode

O
M

G
R

ealtim
e

W
orkshop

2001
4/19



R
ealtim

e
Im

age
A

nalysis
w

ith
C

O
R

B
A

in
an

IndustrialP
roduction

E
nvironm

ent
Lothar

W
erzinger

P
atterns

used

U
ncom

plete
listofpattern

used
in

our
softw

are

�

Factory

�

D
ynam

ic
C

onfiguration

�

S
trategy

�

D
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a
c
e

I
m
a
g
e

{
t
y
p
e
d
e
f

s
e
q
u
e
n
c
e
<

o
c
t
e
t
>
I
m
a
g
e
D
a
t
a
;

I
m
a
g
e
D
a
t
a

g
e
t
D
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a
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;
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S
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ofim
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c
o
n
s
t

u
n
s
i
g
n
e
d
c
h
a
r

*
p
c
_
d
a
t
a
;

l
o
n
g

d
a
t
a
S
i
z
e
;

A
C
E
_
M
e
m
_
M
a
p

M
a
p
;

I
m
a
g
e
D
a
t
a
_
v
a
r

m
v
_
d
a
t
a
;

M
a
p
.
m
a
p
(

"
f
i
l
e
n
a
m
e
"

)
;

p
c
_
d
a
t
a

=
M
a
p
.
a
d
d
r
(
)
;

d
a
t
a
S
i
z
e

=
M
a
p
.
s
i
z
e
(
)
;

m
v
_
d
a
t
a

=
n
e
w
I
m
a
g
e
D
a
t
a
(

d
a
t
a
S
i
z
e
,

d
a
t
a
S
i
z
e
,

c
o
n
s
t
_
c
a
s
t
<
C
O
R
B
A
:
:
O
c
t
e
t

*
>
(
p
c
_
d
a
t
a
)
,

0
)
;

I
m
a
g
e
D
a
t
a

*
I
m
a
g
e
:
:
g
e
t
D
a
t
a
(
)

/
/
s
h
a
l
l
o
w
c
o
p
y

{
I
m
a
g
e
D
a
t
a
_
v
a
r
v
_
r
e
s
u
l
t

=
n
e
w

I
m
a
g
e
D
a
t
a
(

m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,

m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,

&
(
m
v
_
d
a
t
a
[
0
]
)
,

0
)
;
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S
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L
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M
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L

ofim
age

i
n
t
e
r
f
a
c
e

I
m
a
g
e

{
e
n
u
m

I
m
a
g
e
K
i
n
d

{
e
G
r
a
y
8
,

/
/
8
b
i
t

g
r
a
y
s
c
a
l
e
i
m
a
g
e
.

e
G
r
a
y
1
6

/
/
1
6
b
i
t

g
r
a
y
s
c
a
l
e

i
m
a
g
e
.

}
;

u
n
i
o
n

I
m
a
g
e
D
a
t
a
s
w
i
t
c
h

(
I
m
a
g
e
K
i
n
d

)
{
c
a
s
e

e
G
r
a
y
8
:

s
e
q
u
e
n
c
e

<
o
c
t
e
t

>
m
_
d
a
t
a
8
;

c
a
s
e

e
G
r
a
y
1
6
:

s
e
q
u
e
n
c
e

<
u
n
s
i
g
n
e
d

s
h
o
r
t
>

m
_
d
a
t
a
1
6
;

}
;

I
m
a
g
e
D
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t
a

g
e
t
D
a
t
a

(
)
;

}
;
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+
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Im
ageD
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U

nion

c
l
a
s
s
I
m
a
g
e
D
a
t
a

{
.
.
.

/
/
s
e
t

v
o
i
d

m
_
d
a
t
a
8
(
c
o
n
s
t

_
t
a
o
_
s
e
q
_
O
c
t
e
t
&
)
;

/
/
g
e
t

(
r
e
a
d
o
n
l
y
)

c
o
n
s
t

_
t
a
o
_
s
e
q
_
O
c
t
e
t
&
m
_
d
a
t
a
8

(
v
o
i
d
)
c
o
n
s
t
;

/
/
g
e
t

(
r
e
a
d
/
w
r
i
t
e
)

_
t
a
o
_
s
e
q
_
O
c
t
e
t
&
m
_
d
a
t
a
8

(
v
o
i
d

)
;

}
;

c
l
a
s
s
I
m
a
g
e
D
a
t
a
_
v
a
r

{
.
.
./
/

c
o
p
y
c
o
n
s
t
r
u
c
t
o
r

m
a
k
e
s
d
e
e
p

c
o
p
i
e
s

I
m
a
g
e
D
a
t
a
_
v
a
r
(
c
o
n
s
t

I
m
a
g
e
D
a
t
a
_
v
a
r
&
)
;
/
/
c
o
p
y

c
o
n
s
t
r
u
c
t
o
r

}
;
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+
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Im

ageD
ata

U
nion

I
m
a
g
e
D
a
t
a
_
v
a
r
:
:
I
m
a
g
e
D
a
t
a
_
v
a
r
(
c
o
n
s
t

I
m
a
g
e
D
a
t
a
_
v
a
r
&
p
)
/
/
c
o
p
y

c
o
n
s
t
r
u
c
t
o
r

{
i
f
(
p
.
p
t
r
_
)

/
/

c
o
p
y
c
o
n
s
t
r
u
c
t
o
r

m
a
k
e
s
d
e
e
p

c
o
p
i
e
s
p
e
r

d
e
f
i
n
i
t
i
o
n

t
h
i
s
-
>
p
t
r
_

=
n
e
w

I
m
a
g
e
D
a
t
a
(
*
p
.
p
t
r
_
)
;

e
l
s
e

t
h
i
s
-
>
p
t
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_

=
0
;
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S
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L
(final)

M
ore

advanced
ID

L
ofim

age

i
n
t
e
r
f
a
c
e

I
m
a
g
e

{
e
n
u
m

I
m
a
g
e
K
i
n
d

{
e
G
r
a
y
8
,

/
/
8
b
i
t

g
r
a
y
s
c
a
l
e
i
m
a
g
e
.

e
G
r
a
y
1
6

/
/
1
6
b
i
t

g
r
a
y
s
c
a
l
e

i
m
a
g
e
.

}
;

u
n
i
o
n

I
m
a
g
e
D
a
t
a
s
w
i
t
c
h

(
I
m
a
g
e
K
i
n
d

)
{
c
a
s
e

e
G
r
a
y
8
:

s
e
q
u
e
n
c
e

<
o
c
t
e
t

>
m
_
d
a
t
a
8
;

c
a
s
e

e
G
r
a
y
1
6
:

s
e
q
u
e
n
c
e

<
u
n
s
i
g
n
e
d

s
h
o
r
t
>

m
_
d
a
t
a
1
6
;

}
;

g
e
t
D
a
t
a

(
i
n
o
u
t
I
m
a
g
e
D
a
t
a

a
r
_
i
m
a
g
e
D
a
t
a

)
;

}
;
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Im
plem

entation
S

am
ple

im
plem

entation
ofenhanced

im
age

v
o
i
d
I
m
a
g
e
:
:
g
e
t
D
a
t
a

(
I
m
a
g
e
D
a
t
a
&

a
r
_
i
m
a
g
e
D
a
t
a

)
{
s
w
i
t
c
h
(
m
_
k
i
n
d
)

{
c
a
s
e

e
G
r
a
y
8
:

a
r
_
i
m
a
g
e
D
a
t
a
.
m
_
d
a
t
a
8
(
I
m
a
g
e
D
a
t
a
:
:
_
m
_
d
a
t
a
8
_
s
e
q
(
)
)
;

a
r
_
i
m
a
g
e
D
a
t
a
.
m
_
d
a
t
a
8
(
)
.
r
e
p
l
a
c
e

(
/
/
m
a
k
e
a
s
h
a
l
l
o
w

c
o
p
y

m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,
m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,

(
C
O
R
B
A
:
:
O
c
t
e
t
*
)
(
&
(
m
v
_
d
a
t
a
[
0
]
)
)
,
0

)
;
b
r
e
a
k
;

c
a
s
e

e
G
r
a
y
1
6
:

a
r
_
i
m
a
g
e
D
a
t
a
.
m
_
d
a
t
a
1
6
(
I
m
a
g
e
D
a
t
a
:
:
_
m
_
d
a
t
a
1
6
_
s
e
q
(
)
)
;

a
r
_
i
m
a
g
e
D
a
t
a
.
m
_
d
a
t
a
1
6
(
)
.
r
e
p
l
a
c
e

(
/
/
m
a
k
e
a
s
h
a
l
l
o
w

c
o
p
y

m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,
m
v
_
d
a
t
a
-
>
l
e
n
g
t
h
(
)
,

(
C
O
R
B
A
:
:
U
S
h
o
r
t
*
)
(
&
(
m
v
_
d
a
t
a
[
0
]
)
)
,
0

)
;
b
r
e
a
k
;

}
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S
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S
o
m
e
I
t
e
m

*
d
o
S
o
m
e
t
h
i
n
g

(
)

{
S
o
m
e
I
t
e
m
_
v
a
r

v
_
r
e
t
u
r
n

=
n
e
w

S
o
m
e
I
t
e
m
(
)
;

v
_
r
e
t
u
r
n
-
>
m
_
x
y
z

=
4
2
;

r
e
t
u
r
n
(
v
_
r
e
t
u
r
n
.
_
r
e
t
n
(
)
)
;

}...

S
o
m
e
S
e
q
u
e
n
c
e

s
e
q
;

...

S
o
m
e
I
t
e
m
_
v
a
r

v
_
r
e
s
u
l
t
;

w
h
i
l
e
(

g
o
O
n
(
)
)
{

s
e
q
.
l
e
n
g
t
h
(
s
e
q
.
l
e
n
g
t
h
(
)

+
1
)
;

v
_
r
e
s
u
l
t

=
d
o
S
o
m
e
t
h
i
n
g
(
)
;

s
e
q
[
s
e
q
.
l
e
n
g
t
h
(
)

-
1
]
=
*
v
_
r
e
s
u
l
t
;

}
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E
nhanced

use
of

S
equences

(TA
O

)
v
o
i
d

d
o
S
o
m
e
t
h
i
n
g
(

S
o
m
e
I
t
e
m
&
a
r
_
i
t
e
m

)
{

a
r
_
i
t
e
m
.
m
_
x
y
z
=

4
2
;

}...

S
o
m
e
S
e
q
u
e
n
c
e

s
e
q
;

/
/
p
r
e
a
l
l
o
c
a
t
e

s
o
m
e
L
i
m
i
t

n
u
m
b
e
r

o
f
i
t
e
m
s

s
e
q
.
l
e
n
g
t
h
(
s
o
m
e
L
i
m
i
t
)
;

/
/
s
e
t

r
e
a
l
s
i
z
e
b
a
c
k

t
o
0

s
e
q
.
l
e
n
g
t
h
(
0
)
;

...

w
h
i
l
e
(

g
o
O
n
(
)
)
{

s
e
q
.
l
e
n
g
t
h
(
s
e
q
.
l
e
n
g
t
h
(
)

+
1
)
;

d
o
S
o
m
e
t
h
i
n
g
(
s
e
q
[
s
e
q
.
l
e
n
g
t
h
(
)

-
1
]
)
;

}
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