
En
h
a
n
c
in
g
 T
h
e
 C
o
m
m
is
s
io
n
in
g
 P
ro
c
e
s
s
 

O
n
 M
u
lt
i-
B
u
il
d
in
g
 P
ro
je
c
ts

En
h
a
n
c
in
g
 T
h
e
 C
o
m
m
is
s
io
n
in
g
 P
ro
c
e
s
s
 

O
n
 M
u
lt
i-
B
u
il
d
in
g
 P
ro
je
c
ts

W
it

h
 S

ix
 S

ig
m

a
 T

o
o

ls
/T

e
c

h
n

iq
u

e
s

W
it

h
 S

ix
 S

ig
m

a
 T

o
o

ls
/T

e
c

h
n

iq
u

e
s

P
re

s
e
n

ta
ti

o
n

 t
o

In
te

rn
a
ti

o
n

a
l 
C

o
n

fe
re

n
c
e
 f

o
r 

E
n

h
a
n

c
e
d

 B
u

il
d

in
g

 O
p

e
ra

ti
o

n
s

P
re

s
e
n

ta
ti

o
n

 t
o

In
te

rn
a
ti

o
n

a
l 
C

o
n

fe
re

n
c
e
 f

o
r 

E
n

h
a
n

c
e
d

 B
u

il
d

in
g

 O
p

e
ra

ti
o

n
s

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

A



p
g

: 
 2

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
o
m
m
is
s
io
n
in
g
: 
 A
 C
o
n
te
x
t

C
o
m
m
is
s
io
n
in
g
: 
 A
 C
o
n
te
x
t

C
o
m
m
is
s
io
n
in
g
: 
 A
 C
o
n
te
x
t

C
o
m
m
is
s
io
n
in
g
: 
 A
 C
o
n
te
x
t

C
x

F
o

c
u

s

P
h

a
s
e

 1
:

In
fa

n
t 

M
o

rt
a

li
ty

P
e
ri

o
d

P
h

a
s
e

 2
:

R
a

n
d

o
m

 F
a

il
u

re
P

e
ri

o
d

P
h

a
s
e

 3
:

W
e
a

r-
O

u
t

P
e
ri

o
d

T
h

e 
L

if
e 

o
f 

a 
F

ac
ili

ty

Failure Rate

T
 I
 M

 E
 (

Y
e
a
rs

)

1
2
5

P
ro

b
a

b
il

it
y
 D

is
tr

ib
u

ti
o

n
 F

u
n

c
ti

o
n

0
.0

0

0
.0

1

0
.0

2

0
.0

3

0
.0

4

0
.0

5

0
.0

6

0

10

20

30

40

50

60

70

80

90

10
0

R
an

d
o

m
 V

ar
ia

b
le

 (
i.e

.,
 h

o
u

rs
)

P(X)



p
g

: 
 3

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

S
ix
 S
ig
m
a
 

S
ix
 S
ig
m
a
 

S
ix
 S
ig
m
a
 

S
ix
 S
ig
m
a
 – –––
A
 C
o
n
te
x
t

A
 C
o
n
te
x
t

A
 C
o
n
te
x
t

A
 C
o
n
te
x
t



p
g

: 
 4

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

''I
 d

o
n

't
 g

iv
e
 a

 d
a
m

n
 i
f 

w
e
 g

e
t 

a
 

li
tt

le
 b

u
re

a
u

c
ra

c
y
 a

s
 l
o

n
g

 a
s
 

w
e
 g

e
t 

th
e
 r

e
s
u

lt
s
. 
If

 i
t 

b
o

th
e
rs

 
y
o

u
, 
y
e
ll
 a

t 
it

. 
K

ic
k
 i
t.

 S
c
re

a
m

 
a
t 

it
. 
B

re
a
k
 i
t!

'' J
a
c
k
 W

e
lc

h
, 
1
9
9
8



p
g

: 
 5

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

6
σ σσσ

C
x



p
g

: 
 6

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

B
u
il
d
 o
n
 S
h
a
r
e
d
 I
n
t
e
r
e
s
t
s
 t
o
 D
e
li
v
e
r
 V
a
lu
e

P
ro
c
e
s
s
 F
it
:

P
ro
c
e
s
s
 F
it
:

P
ro
c
e
s
s
 F
it
:

P
ro
c
e
s
s
 F
it
:

•
D

is
c
ip

li
n

e
d

 M
e
th

o
d

o
lo

g
y

•
C

u
s
to

m
e
r 

F
o

c
u

s
e
d

•
P

ro
v
e
n

•
C

o
m

p
re

h
e
n

s
iv

e

•
F

le
x
ib

le

•
C

o
n

s
is

te
n

t

6
σ σσσ

•
C

u
s
to

m
e
r 

D
ri

v
e
n

•
Q

u
a
li
ty

 A
s
s
u

ra
n

c
e
 P

ro
g

ra
m

•
In

fr
a
s
tr

u
c
tu

re
 F

o
c
u

s
e
d

C
x

•
Q

u
a
li

ty

•
R

O
I

•
F

o
c
u

s
 o

n
 t

h
e
 

O
w

n
e
r/

C
u

s
to

m
e
r

•
C

u
s
to

m
e
r 

S
a
ti

s
fa

c
ti

o
n

C
O

M
M

O
N

A
L

IT
Y

•
In

c
re

a
s
e
d

 
C

u
s
to

m
e
r 

S
a
ti

s
fa

c
ti

o
n

•
R

O
I

V
A

L
U

E



p
g

: 
 7

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

A
g
e
n
d
a
:

A
g
e
n
d
a
:

A
g
e
n
d
a
:

A
g
e
n
d
a
:

�
V

e
ry

 B
ri

e
f 

O
v
e
rv

ie
w

 o
f 

S
ix

 S
ig

m
a

�
S

ix
 S

ig
m

a
 T

o
o

ls
 A

p
p

li
e
d

 t
o

 
C

o
m

m
is

s
io

n
in

g

�
C

a
s
e
 S

tu
d

y



p
g

: 
 8

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

6
σ σσσ

6
σ σσσ

A
n

 O
v

e
rv

ie
w

A
n

 O
v

e
rv

ie
w



p
g

: 
 9

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

G
e
tt
in
g
 G
ro
u
n
d
e
d
 i
n
 R
e
a
lit
y

G
e
tt
in
g
 G
ro
u
n
d
e
d
 i
n
 R
e
a
lit
y

G
e
tt
in
g
 G
ro
u
n
d
e
d
 i
n
 R
e
a
lit
y

G
e
tt
in
g
 G
ro
u
n
d
e
d
 i
n
 R
e
a
lit
y

�
Y

o
u

 d
o

n
’t

 k
n

o
w

 w
h

a
t 

y
o

u
 d

o
n

’t
 k

n
o

w

�
If

 y
o

u
 d

o
n

’t
 b

e
n

c
h

m
a
rk

, 
y
o

u
’l

l 
n

e
v
e
r 

s
ta

rt
 t

o
 k

n
o

w

�
If

 y
o

u
 c

a
n

’t
 e

x
p

re
s
s
 w

h
a
t 

y
o

u
 k

n
o

w
 n

u
m

e
ri

c
a
ll

y
, 

y
o

u
 r

e
a
ll

y
 d

o
n

’t
 k

n
o

w
 m

u
c
h

 a
b

o
u

t 
it

�
If

 y
o

u
 d

o
n

’t
 k

n
o

w
 m

u
c
h

 a
b

o
u

t 
it

, 
y
o

u
 c

a
n

’t
 c

o
n

tr
o

l 
it

�
If

 y
o

u
 c

a
n

’t
 c

o
n

tr
o

l 
it

, 
y
o

u
 a

re
 a

t 
th

e
 m

e
rc

y
 o

f 
c
h

a
n

c
e



p
g

: 
 1

0

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

W
h
a
t 
is
 I
t?

W
h
a
t 
is
 I
t?

W
h
a
t 
is
 I
t?

W
h
a
t 
is
 I
t?

�
L

e
tt

e
r 

in
 t

h
e
 G

re
e
k
 a

lp
h

a
b

e
t.

�
U

s
e
d

 t
o

 d
e
s
c
ri

b
e
 t

h
e
 d

is
tr

ib
u

ti
o

n
 o

f 
a
n

y
 p

ro
c
e
s

s
.

�
T

h
e
 “

S
ig

m
a
 V

a
lu

e
”

is
 a

 m
e
tr

ic
. 
 I
t 

In
d

ic
a
te

s
 h

o
w

 
w

e
ll
 a

 p
ro

c
e
s

s
 i

s
 p

e
rf

o
rm

in
g

.

�
“
S

ix
 S

ig
m

a
”

is
 a

 p
h

il
o

s
o

p
h

y
 a

im
e
d

 a
t 

in
c
re

a
s
in

g
 

th
e
 s

ig
m

a
 v

a
lu

e
 o

f 
a
ll
 p

ro
c
e
s
s

e
s
.

σσ



p
g

: 
 1

1

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

T
w
o
 T
y
p
e
s
 o
f 
V
a
ri
a
ti
o
n

T
w
o
 T
y
p
e
s
 o
f 
V
a
ri
a
ti
o
n

T
w
o
 T
y
p
e
s
 o
f 
V
a
ri
a
ti
o
n

T
w
o
 T
y
p
e
s
 o
f 
V
a
ri
a
ti
o
n

1
. 
  
C

o
m

m
o

n
 C

a
u

s
e
 –

R
a
n

d
o

m
/C

h
a
n

c
e

2
. 
  
S

p
e

c
ia

l 
C

a
u

s
e

 –
N

o
t 

R
a

n
d

o
m

 -
-

A
s

s
ig

n
a

b
le

T
a
rg

e
t

K
e

y
 f

a
c

to
rs

 w
h

ic
h

 c
o

n
tr

ib
u

te
 t

o
 v

a
ri

a
ti

o
n

 
a

n
d

 a
re

 f
e

a
s

ib
le

 t
o

 d
e

te
c
t,

 i
d

e
n

ti
fy

 &
e

li
m

in
a
te

.



p
g

: 
 1

2

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

S
p
e
c
ia
l 
C
a
u
s
e
 V
a
ri
a
ti
o
n
 

S
p
e
c
ia
l 
C
a
u
s
e
 V
a
ri
a
ti
o
n
 

S
p
e
c
ia
l 
C
a
u
s
e
 V
a
ri
a
ti
o
n
 

S
p
e
c
ia
l 
C
a
u
s
e
 V
a
ri
a
ti
o
n
 - ---
6
 M
6
 M
6
 M
6
 M
’ ’’’s sss

�
M

a
n

–
s
w

im
m

e
r 

h
a
s
 t

h
e
 f

lu

�
M

a
c
h

in
e

–
v
a
u

lt
 h

e
ig

h
t 

s
e
t 

in
c
o

rr
e
c
tl

y

�
M

a
te

ri
a
l

–
d

e
fe

c
ti

v
e
 s

u
rf

a
c
e
 o

f 
s
ta

rt
in

g
 b

lo
c
k

�
M

e
th

o
d

–
b

ro
k
e
 f

o
rm

 o
n

 s
tr

o
k
e
s

�
M

e
a
s
u

re
m

e
n

t
–

ti
m

in
g

 c
lo

c
k
 w

ro
n

g

�
M

o
th

e
r 

N
a
tu

re
–

1
0
0
 d

e
g

re
e
s
 &

 h
u

m
id



p
g

: 
 1

3

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

T
a
rg

e
t

U
S

L
L

S
L

C
e

n
te

r
P

ro
c

e
s
s

R
e

d
u

c
e

S
p

re
a

d

T
h
e
 S
ta
ti
s
ti
c
a
l 
O
b
je
c
ti
v
e
 o
f 
S
ix
 S
ig
m
a

T
h
e
 S
ta
ti
s
ti
c
a
l 
O
b
je
c
ti
v
e
 o
f 
S
ix
 S
ig
m
a

T
h
e
 S
ta
ti
s
ti
c
a
l 
O
b
je
c
ti
v
e
 o
f 
S
ix
 S
ig
m
a

T
h
e
 S
ta
ti
s
ti
c
a
l 
O
b
je
c
ti
v
e
 o
f 
S
ix
 S
ig
m
a

T
a
rg

e
t

U
S

L
L

S
L

P
ro

c
e

s
s

 O
ff

 T
a

rg
e

t

T
a
rg

e
t

U
S

L
L

S
L

E
x

c
e

s
s

iv
e

 V
a

ri
a

b
il

it
y

D
e
fe

c
ts

D
e
fe

c
ts



p
g

: 
 1

4

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

µ µµµ

W
h
a
t 
p
e
rc

e
n
ta

g
e
 o

f 
th

e
 p

o
p
u
la

ti
o
n

d
a
ta

 i
s 

o
u
ts

id
e
 o

f 
±
3

σ σσσ
?

σ σσσ
σ σσσ

σ σσσ
σ σσσ

σ σσσ
σ σσσ

9
9
.7
%

1
0
0
%

 -
9
9
.7

%
 =

 .
3
%



p
g

: 
 1

5

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

µ µµµ
σ σσσ

σ σσσ
σ σσσ

σ σσσ
σ σσσ

σ σσσ

9
9
.7
%

0
.3
%

 d
o
e
s
n
’t
 s
o
u
n
d
 b
a
d
 –

d
o
e
s
 i
t?

L
e
ts
 l
o
o
k
 a
t 
a
 b
u
s
in
e
s
s
 e
x
a
m
p
le



p
g

: 
 1

6

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
o

m
p

a
n

y
 p

ro
c

e
s

s
e

d
 2

5
0
,0

0
0

 c
re

d
it

 c
a

rd
 b

il
ls

/m
o

n
th

 

0
.3

%
 o

u
ts

id
e

 o
f 

c
u

s
to

m
e

r 
s

p
e

c
s

 o
n

 a
c
c

u
ra

c
y

7
5

0
 u

n
h

a
p

p
y

c
u

s
to

m
e

rs
 e

v
e

ry
 m

o
n

th
 d

u
e

 t
o

 a
c

c
u

ra
c

y

9
9
.7

%
 w

it
h

in
 s

p
e
c
 m

a
y
 s

o
u

n
d

 g
o

o
d

, 
b

u
t 

it
 m

a
y
 n

o
t
b

e
 

g
o

o
d

fo
r 

th
e
 c

u
s
to

m
e
r



p
g

: 
 1

7

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

S
ix
 S
ig
m
a
 .
 .
 .
 M
o
re
 I
s
 B
e
tt
e
r!

S
ix
 S
ig
m
a
 .
 .
 .
 M
o
re
 I
s
 B
e
tt
e
r!

S
ix
 S
ig
m
a
 .
 .
 .
 M
o
re
 I
s
 B
e
tt
e
r!

S
ix
 S
ig
m
a
 .
 .
 .
 M
o
re
 I
s
 B
e
tt
e
r!

•
2

0
,0

0
0

 l
o

s
t 

a
rt

ic
le

s
 o

f 
m

a
il

 p
e

r 
h

o
u

r

•
U

n
s

a
fe

 d
ri

n
k

in
g

 w
a

te
r 

fo
r 

a
lm

o
s

t 
1

5
 

m
in

u
te

s
 e

a
c

h
 d

a
y

•
5

,0
0

0
 i

n
c

o
rr

e
c

t 
s

u
rg

ic
a

l 
o

p
e

ra
ti

o
n

s
/w

e
e

k

•
T

w
o

 s
h

o
rt

 o
r 

lo
n

g
 l

a
n

d
in

g
s

 a
t 

m
o

s
t 

m
a

jo
r 

a
ir

p
o

rt
s

 e
a

c
h

 d
a

y

•
2

0
0

,0
0

0
 w

ro
n

g
 d

ru
g

 p
re

s
c

ri
p

ti
o

n
s

/y
e

a
r

•
N

o
 e

le
c

tr
ic

it
y
 f

o
r 

a
lm

o
s

t 
7

 h
o

u
rs

/m
o

n
th

9
9

.9
9
9

6
6

%
 B

e
tt

e
r 

(6
σ σσσ

)

•
S

e
v
e

n
 a

rt
ic

le
s

 l
o

s
t 

p
e

r 
h

o
u

r

•
O

n
e

 u
n

s
a

fe
 m

in
u

te
 o

f 
d

ri
n

k
in

g
 w

a
te

r 

e
v
e

ry
 s

e
v
e

n
 m

o
n

th
s

•
1

.7
 i

n
c

o
rr

e
c

t 
o

p
e

ra
ti

o
n

s
/w

e
e

k

•
O

n
e

 s
h

o
rt

 o
r 

lo
n

g
 l

a
n

d
in

g
 e

v
e

ry
 f

iv
e

 
y
e

a
rs

•
6

8
 w

ro
n

g
 p

re
s

c
ri

p
ti

o
n

s
/y

e
a

r

•
O

n
e

 h
o

u
r 

w
it

h
o

u
t 

e
le

c
tr

ic
it

y
 e

v
e

ry
 3

4
 

y
e

a
rs

9
9

%
 G

o
o

d
 (

~
4

σ σσσ
)



p
g

: 
 1

8

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
e
rf
o
rm

a
n
c
e

L
e
v
e
l

S
IG

M
A

D
P
M
O

A
+

A B

6 5 4

3
.4

2
3
3

6
,2
1
0

C
3

6
6
,8
1
1

D
2

3
0
8
,7
7
0

F
1

6
9
7
,6
7
2



p
g

: 
 1

9

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

W
h

a
t 

is
 t

h
e

 s
c

o
p

e
 o

f 
th

e
 p

ro
b

le
m

?

F
o

r 
E

a
c

h
 P

ro
d

u
c

t 
o

r 
P

ro
c

e
s

s
 C

T
Q

 –

D
e

fi
n

e
, 
M

e
a

s
u

re
, 
A

n
a
ly

z
e

, 
Im

p
ro

v
e

,a
n

d
 C

o
n

tr
o

l

W
h

a
t 

is
 t

h
e

 f
re

q
u

e
n

c
y
 o

f 
d

e
fe

c
ts

?

W
h

e
re

 a
n

d
 w

h
y
 d

o
 d

e
fe

c
ts

 o
c

c
u

r?

H
o

w
 c

a
n

 w
e
 f

ix
 t

h
e
 p

ro
c

e
s

s
?

H
o

w
 c

a
n

 w
e
 m

a
k

e
 t

h
e

 p
ro

c
e

s
s

 s
ta

y
 f

ix
e

d
?

Y
 =

 f
 (

x
1

, 
x

2
, 
…

, 
x

n
)

T
h
e
 D
M
A
IC
 M
e
th
o
d
o
lo
g
y

T
h
e
 D
M
A
IC
 M
e
th
o
d
o
lo
g
y

T
h
e
 D
M
A
IC
 M
e
th
o
d
o
lo
g
y

T
h
e
 D
M
A
IC
 M
e
th
o
d
o
lo
g
y

D
e
fi

n
e

M
e

a
s
u

re

A
n

a
ly

z
e

Im
p

ro
v
e

C
o

n
tr

o
l



p
g

: 
 2

0

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

6
σ σσσ

C
x

S
ix
 S
ig
m
a
 T
o
o
ls
 &
 T
e
c
h
n
iq
u
e
s
 A
p
p
lie
d
 t
o
 C
x

S
ix
 S
ig
m
a
 T
o
o
ls
 &
 T
e
c
h
n
iq
u
e
s
 A
p
p
lie
d
 t
o
 C
x

S
ix
 S
ig
m
a
 T
o
o
ls
 &
 T
e
c
h
n
iq
u
e
s
 A
p
p
lie
d
 t
o
 C
x

S
ix
 S
ig
m
a
 T
o
o
ls
 &
 T
e
c
h
n
iq
u
e
s
 A
p
p
lie
d
 t
o
 C
x



p
g

: 
 2

1

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

S
o
m
e
 o
f 
th
e
 I
n
te
rs
e
c
ti
o
n
 P
o
in
ts

S
o
m
e
 o
f 
th
e
 I
n
te
rs
e
c
ti
o
n
 P
o
in
ts

S
o
m
e
 o
f 
th
e
 I
n
te
rs
e
c
ti
o
n
 P
o
in
ts

S
o
m
e
 o
f 
th
e
 I
n
te
rs
e
c
ti
o
n
 P
o
in
ts

S
ix

 S
ig

m
a
 A

p
p

ro
a
c
h

D
e
fi

n
e

M
e
a

s
.

A
n

a
ly

z
e

Im
p

ro
v
e

C
o

n
tr

o
l

D
e
s
ig

n
P

h
a
s
e

C
o

n
s
tr

u
c
ti

o
n

P
h

a
s
e

T
e
s
ti

n
g

P
h

a
s
e

T
ra

in
in

g
P

h
a
s
e

O
c
c
u

p
a
n

c
y

P
h

a
s
e

C
x
 P

ro
c

e
s

s



p
g

: 
 2

2

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

S
ta
rt
 A
t 
T
h
e
 B
e
g
in
n
in
g
 

S
ta
rt
 A
t 
T
h
e
 B
e
g
in
n
in
g
 

S
ta
rt
 A
t 
T
h
e
 B
e
g
in
n
in
g
 

S
ta
rt
 A
t 
T
h
e
 B
e
g
in
n
in
g
 - ---
D DDD
e
fi
n
e

e
fi
n
e

e
fi
n
e

e
fi
n
e

6
σ σσσ

C
x

O
P
R

w
n

e
r’

s

ro
je

c
t

e
q

u
ir

e
m

e
n

ts

P
ro

je
c
t 

C
h

a
rt

e
r

C
T

Q
 F

lo
w

d
o

w
n

C
a
u

s
e
 &

 E
ff

e
c
t 

M
a
tr

ix

S
IP

O
C



p
g

: 
 2

3

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

aP
ro

c
e

s
s

 M
a
p

P
ro

je
c

t 
C

h
a

rt
e
r

O
P

R
O

P
R

+
1
5

 I
n

p
u

ts

8
 -

1
0

4
 -

8

2
-

4

C
T

Q
 F

lo
w

d
o

w
n

S
ig

n
if

ic
a
n

t 
X

’s

C
ri

ti
c
a
l 
X

’s

1
0

-1
5

Y
’s

 &
 X

’s

1
s
t 

“
H

it
 L

is
t”

S
c
re

e
n

e
d

 L
is

t

C
&

E
 M

a
tr

ix

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?



p
g

: 
 2

4

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

F
iv
e
 M
a
jo
r 
E
le
m
e
n
ts
 o
f 
a
 C
h
a
rt
e
r

F
iv
e
 M
a
jo
r 
E
le
m
e
n
ts
 o
f 
a
 C
h
a
rt
e
r

F
iv
e
 M
a
jo
r 
E
le
m
e
n
ts
 o
f 
a
 C
h
a
rt
e
r

F
iv
e
 M
a
jo
r 
E
le
m
e
n
ts
 o
f 
a
 C
h
a
rt
e
r

�
B

u
s

in
e

s
s
 C

a
s

e

•
E

x
p

la
n

a
ti

o
n

 o
f 

w
h

y
 t

o
 d

o
 t

h
e
 p

ro
je

c
t

�
P

ro
b

le
m

 a
n

d
 G

o
a

l 
S

ta
te

m
e

n
ts

•
D

e
s
c

ri
p

ti
o

n
 o

f 
th

e
 p

ro
b

le
m

/o
p

p
o

rt
u

n
it

y
 o

r 
o

b
je

c
ti

v
e
 i

n
 c

le
a
r,

 
c
o

n
c
is

e
, 

m
e
a

s
u

ra
b

le
 t

e
rm

s

�
P

ro
je

c
t 

S
c

o
p

e
•

P
ro

c
e
s
s
 d

im
e

n
s
io

n
s
, 

a
v
a
il

a
b

le
 r

e
s
o

u
rc

e
s

�
M

il
e

s
to

n
e
s

•
K

e
y
 s

te
p

s
 a

n
d

 d
a
te

s
 t

o
 a

c
h

ie
v
e
 g

o
a
l

�
R

o
le

s

•
P

e
o

p
le

, 
e
x
p

e
c
ta

ti
o

n
s
, 

re
s
p

o
n

s
ib

il
it

ie
s



p
g

: 
 2

5

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
ro

je
ct

 T
it
le

: 
 D

a
ta

 C
e
n
te

r 
C
o
m

m
is
si
o
n
in

g

B
u
s
in
e
s
s
 C
a
s
e
:

(A
 b
ro
a
d
 d
e
fi
n
it
io
n
 o
f 
th
e
 i
s
s
u
e
 a
s
 w

e
ll
 a
s
 

th
e
 r
a
ti
o
n
a
le
 f
o
r 
w
h
y
 t
h
is
 p
ro
je
c
t 
s
h
o
u
ld
 

b
e
 a
 b
u
s
in
e
s
s
 p
ri
o
ri
ty
.)

E
x
a
m
p
le
: 
 
T
h
e
 
c
o
m
p
a
n
y
 
d
id
 
n
o
t 
in
v
e
s
t 
in
 
c
o
m
m
is
s
io
n
in
g
 

tw
o
 p
re
v
io
u
s
 d
a
ta
 c
e
n
te
rs
. 
 T
h
o
s
e
 f
a
c
il
it
ie
s
 e
x
p
e
ri
e
n
c
e
d
 a
 

n
u
m
b
e
r 
o
f 
s
ta
rt
-u
p
 
is
s
u
e
s
 
th
a
t 
re
s
u
lt
e
d
 
in
 
c
o
s
t/
s
c
h
e
d
u
le
 

o
v
e
rr
u
n
s
. 

 
S
e
n
io
r 

m
a
n
a
g
e
m
e
n
t 

is
 
c
o
n
c
e
rn
e
d
 
a
b
o
u
t 

im
p
li
c
a
ti
o
n
s
 t
o
 t
h
e
ir
 s
to
c
k
 p
ri
c
e
 o
f 
n
o
t 
c
o
m
m
is
s
io
n
in
g
 t
h
e
 

c
o
m
p
a
n
y
’s
 n
e
w
 f
la
g
s
h
ip
 d
a
ta
 c
e
n
te
r.

B
u
s
in
e
s
s
 C
a
s
e
:

(A
 b
ro
a
d
 d
e
fi
n
it
io
n
 o
f 
th
e
 i
s
s
u
e
 a
s
 w

e
ll
 a
s
 

th
e
 r
a
ti
o
n
a
le
 f
o
r 
w
h
y
 t
h
is
 p
ro
je
c
t 
s
h
o
u
ld
 

b
e
 a
 b
u
s
in
e
s
s
 p
ri
o
ri
ty
.)

E
x
a
m
p
le
: 
 
T
h
e
 
c
o
m
p
a
n
y
 
d
id
 
n
o
t 
in
v
e
s
t 
in
 
c
o
m
m
is
s
io
n
in
g
 

tw
o
 p
re
v
io
u
s
 d
a
ta
 c
e
n
te
rs
. 
 T
h
o
s
e
 f
a
c
il
it
ie
s
 e
x
p
e
ri
e
n
c
e
d
 a
 

n
u
m
b
e
r 
o
f 
s
ta
rt
-u
p
 
is
s
u
e
s
 
th
a
t 
re
s
u
lt
e
d
 
in
 
c
o
s
t/
s
c
h
e
d
u
le
 

o
v
e
rr
u
n
s
. 

 
S
e
n
io
r 

m
a
n
a
g
e
m
e
n
t 

is
 
c
o
n
c
e
rn
e
d
 
a
b
o
u
t 

im
p
li
c
a
ti
o
n
s
 t
o
 t
h
e
ir
 s
to
c
k
 p
ri
c
e
 o
f 
n
o
t 
c
o
m
m
is
s
io
n
in
g
 t
h
e
 

c
o
m
p
a
n
y
’s
 n
e
w
 f
la
g
s
h
ip
 d
a
ta
 c
e
n
te
r.

B
u
s
in
e
s
s
 C
a
s
e
 D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

B
u
s
in
e
s
s
 C
a
s
e
 D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

B
u
s
in
e
s
s
 C
a
s
e
 D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

B
u
s
in
e
s
s
 C
a
s
e
 D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le



p
g

: 
 2

6

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
ro

je
ct

 T
it
le

: 
 D

a
ta

 C
e
n
te

r 
C
o
m

m
is
si
o
n
in

g

P
ro
b
le
m
/
O
p
p
o
rt
u
n
it
y
 S
ta
te
m
e
n
t:

1
 o

r 
2
 s

e
n
te

n
ce

s 
d
e
sc

ri
b
in

g
 t
h
e
s
y
m
p
to
m
s
, 
su

ch
 a

s
w
h
e
re

is
 t
h
e
 p

ro
b
le

m
, 
h
o
w
 b
ig

is
 t
h
e
 p

ro
b
le

m
, 
o
r

w
h
a
t 
is
 t
h
e
 i
m
p
a
c
t.

E
x
a
m
p
le
: 

 
T
h
e
 
tw

o
 
p
re
v
io
u
s
 
n
o
n
-c
o
m
m
is
s
io
n
e
d
 
d
a
ta
 

c
e
n
te
rs
 h
a
d
 a
ir
 d
is
tr
ib
u
ti
o
n
 a
n
d
 d
e
li
v
e
ry
 p
ro
b
le
m
s
 o
n
 t
h
e
 

ra
is
e
d
 f
lo
o
r 
w
h
ic
h
 r
e
d
u
c
e
d
 a
n
n
u
a
l 
u
p
ti
m
e
 b
y
 2
0
%

. 
 C
o
o
li
n
g
 

is
s
u
e
s
 o
n
 t
h
e
 n
e
w
 c
e
n
te
r 
c
o
u
ld
 p
o
te
n
ti
a
ll
y
 r
e
d
u
c
e
 u
p
ti
m
e
 

b
y
 4
5
%

 a
n
d
 c
u
t 
re
v
e
n
u
e
s
 b
y
 5
0
%

.

P
ro
b
le
m
/
O
p
p
o
rt
u
n
it
y
 S
ta
te
m
e
n
t:

1
 o

r 
2
 s

e
n
te

n
ce

s 
d
e
sc

ri
b
in

g
 t
h
e
s
y
m
p
to
m
s
, 
su

ch
 a

s
w
h
e
re

is
 t
h
e
 p

ro
b
le

m
, 
h
o
w
 b
ig

is
 t
h
e
 p

ro
b
le

m
, 
o
r

w
h
a
t 
is
 t
h
e
 i
m
p
a
c
t.

E
x
a
m
p
le
: 

 
T
h
e
 
tw

o
 
p
re
v
io
u
s
 
n
o
n
-c
o
m
m
is
s
io
n
e
d
 
d
a
ta
 

c
e
n
te
rs
 h
a
d
 a
ir
 d
is
tr
ib
u
ti
o
n
 a
n
d
 d
e
li
v
e
ry
 p
ro
b
le
m
s
 o
n
 t
h
e
 

ra
is
e
d
 f
lo
o
r 
w
h
ic
h
 r
e
d
u
c
e
d
 a
n
n
u
a
l 
u
p
ti
m
e
 b
y
 2
0
%

. 
 C
o
o
li
n
g
 

is
s
u
e
s
 o
n
 t
h
e
 n
e
w
 c
e
n
te
r 
c
o
u
ld
 p
o
te
n
ti
a
ll
y
 r
e
d
u
c
e
 u
p
ti
m
e
 

b
y
 4
5
%

 a
n
d
 c
u
t 
re
v
e
n
u
e
s
 b
y
 5
0
%

.

P
ro
b
le
m
 S
ta
te
m
e
n
t 
D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

P
ro
b
le
m
 S
ta
te
m
e
n
t 
D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

P
ro
b
le
m
 S
ta
te
m
e
n
t 
D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le

P
ro
b
le
m
 S
ta
te
m
e
n
t 
D
e
fi
n
it
io
n
 &
 E
x
a
m
p
le



p
g

: 
 2

7

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

aP
ro

c
e

s
s

 M
a
p

P
ro

je
c

t 
C

h
a

rt
e
r

O
P

R
O

P
R

+
1
5

 I
n

p
u

ts

8
 -

1
0

4
 -

8

2
-

4

C
T

Q
 F

lo
w

d
o

w
n

S
ig

n
if

ic
a
n

t 
X

’s

C
ri

ti
c
a
l 
X

’s

1
0

-1
5

Y
’s

 &
 X

’s

1
s
t 

“
H

it
 L

is
t”

S
c
re

e
n

e
d

 L
is

t

C
&

E
 M

a
tr

ix

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?



p
g

: 
 2

8

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

In
p
u
ts

P
ro
c
e
s
s

O
u
tp
u
t

C
u
s
to
m
e
r

S
u
p
p
li
e
rs

H
o
w
 D
o
 Y
o
u
 I
d
e
n
ti
fy
 W
h
a
t

H
o
w
 D
o
 Y
o
u
 I
d
e
n
ti
fy
 W
h
a
t

H
o
w
 D
o
 Y
o
u
 I
d
e
n
ti
fy
 W
h
a
t

H
o
w
 D
o
 Y
o
u
 I
d
e
n
ti
fy
 W
h
a
t’ ’’’
s
 I
m
p
o
rt
a
n
t?
  
S
ta
rt
 w
it
h
 

s
 I
m
p
o
rt
a
n
t?
  
S
ta
rt
 w
it
h
 

s
 I
m
p
o
rt
a
n
t?
  
S
ta
rt
 w
it
h
 

s
 I
m
p
o
rt
a
n
t?
  
S
ta
rt
 w
it
h
 

S
IP
O
C

S
IP
O
C

S
IP
O
C

S
IP
O
C



p
g

: 
 2

9

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
re
a
ti
n
g
 a
 S
IP
O
C

C
re
a
ti
n
g
 a
 S
IP
O
C

C
re
a
ti
n
g
 a
 S
IP
O
C

C
re
a
ti
n
g
 a
 S
IP
O
C

S
u

p
p

lie
rs

In
p

u
ts

P
ro

c
e
s
s

O
u

tp
u

ts
C

u
s
t.

P
ro

vi
d

e
rs

 
o

f 
th

e
 

p
ro

ce
ss

In
p

u
ts

 
in

to
 t
h

e
 

p
ro

ce
ss

P
ro

c
e
s
s
 

D
e

s
c
ri
p

.

P
ro

c
e
s
s
 

M
a

p

O
u

tp
u

ts
 

o
f 

th
e

 
p

ro
ce

ss

R
e

c
e

iv
e

r 
o

f 
th

e
 

p
ro

ce
ss

 
o

u
tp

u
ts

1 2
3

4
5

6

IN
P

U
T

S

S
u

p
p

li
e
rs

C
x
 P

R
O

C
E

S
S

C
u

s
t.

O
U

T
P

U
T

S

P
ro

j.
 R

q
m

ts
.

D
w

g
s
.

S
u
b
m

itt
a
ls

O
&

M
 D

a
ta

C
o
n
s
tr

. 
S

c
h
.

F
e
e
d

b
a
c
k

F
e
e
d

b
a
c
k

F
u

n
c.

 T
e

s
t

D
e

f.
 R

p
t.

R
e

-T
e

s
t 

P
ln

C
x 

R
p

t.

T
ra

in
in

g



p
g

: 
 3

0

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

aP
ro

c
e

s
s

 M
a
p

P
ro

je
c

t 
C

h
a

rt
e
r

O
P

R
O

P
R

+
1
5

 I
n

p
u

ts

8
 -

1
0

4
 -

8

2
-

4

C
T

Q
 F

lo
w

d
o

w
n

S
ig

n
if

ic
a
n

t 
X

’s

C
ri

ti
c
a
l 
X

’s

1
0

-1
5

Y
’s

 &
 X

’s

1
s
t 

“
H

it
 L

is
t”

S
c
re

e
n

e
d

 L
is

t

C
&

E
 M

a
tr

ix

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?

W
h
a
t 
Is
 O
u
r 
O
b
je
c
ti
v
e
?



p
g

: 
 3

1

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

W
h
a
t 
D
o
e
s
 I
t 
D
o
?

W
h
a
t 
D
o
e
s
 I
t 
D
o
?

W
h
a
t 
D
o
e
s
 I
t 
D
o
?

W
h
a
t 
D
o
e
s
 I
t 
D
o
?

�
P

ri
o

ri
ti

z
e
s
 c

u
s
to

m
e
r 

re
q

u
ir

e
m

e
n

ts
  
(Y

’s
)

�
C

a
lc

u
la

te
s

 a
 c

u
s
to

m
e
r 

“
P

a
in

”
In

d
e
x

�
S

c
re

e
n

s
 O

u
r 

X
’s

 -
P

ri
o

ri
ti

z
e
s
 S

te
p

s
 a

n
d

 I
n

p
u

ts



p
g

: 
 3

2

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
a
u
s
e
 &
 E
ff
e
c
t 
M
a
tr
ix
 S
te
p
s

C
a
u
s
e
 &
 E
ff
e
c
t 
M
a
tr
ix
 S
te
p
s

C
a
u
s
e
 &
 E
ff
e
c
t 
M
a
tr
ix
 S
te
p
s

C
a
u
s
e
 &
 E
ff
e
c
t 
M
a
tr
ix
 S
te
p
s

�
Id

e
n

ti
fy

 k
e

y
 c

u
s

to
m

e
r 

re
q

u
ir

e
m

e
n

ts
 (

o
u

tp
u

ts
) 

fr
o

m
 P

ro
c

e
s

s
 

M
a

p

�
R

a
n

k
 o

rd
e
r 

a
n

d
 a

s
s

ig
n

 p
ri

o
ri

ty
 f

a
c

to
r 

to
 e

a
c

h
 o

u
tp

u
t 

(U
s

u
a
ll

y
 o

n
 a

 1
 t

o
 1

0
 s

c
a
le

)

�
Id

e
n

ti
fy

 a
ll
 p

ro
c

e
s
s

 s
te

p
s
 a

n
d

 m
a
te

ri
a
ls

 (
in

p
u

ts
) 

fr
o

m
 t

h
e

 
P

ro
c

e
s

s
  
M

a
p

�
E

v
a

lu
a

te
 c

o
rr

e
la

ti
o

n
 o

f 
e
a

c
h

 i
n

p
u

t 
to

 e
a

c
h

 o
u

tp
u

t
•

L
o

w
 S

c
o

re
:

c
h

a
n

g
e
s
 i

n
 t

h
e
 i
n

p
u

t 
v
a
ri

a
b

le
 (

a
m

o
u

n
t,

 q
u

a
li
ty

, 
e
tc

.)
 

h
a

v
e
 s

m
a
ll

 e
ff

e
c
t 

o
n

 o
u

tp
u

t 
v
a

ri
a
b

le

•
H

ig
h

 S
c
o

re
:

c
h

a
n

g
e
s
 i

n
 t

h
e
 i
n

p
u

t 
v
a
ri

a
b

le
 c

a
n

 g
re

a
tl

y
 a

ff
e
c
t 

th
e
 

o
u

tp
u

t 
v
a
ri

a
b

le

�
C

ro
s

s
 m

u
lt

ip
ly

 c
o

rr
e

la
ti

o
n

 v
a

lu
e

s
 w

it
h

 p
ri

o
ri

ty
 f

a
c
to

rs
 a

n
d

 
a

d
d

 a
c

ro
s

s
 f

o
r 

e
a

c
h

 i
n

p
u

t



p
g

: 
 3

3

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

E
x
a
m
p
le
 o
f 
C
&
E
 M
a
tr
ix

E
x
a
m
p
le
 o
f 
C
&
E
 M
a
tr
ix

E
x
a
m
p
le
 o
f 
C
&
E
 M
a
tr
ix

E
x
a
m
p
le
 o
f 
C
&
E
 M
a
tr
ix



p
g

: 
 3

4

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
&
E
 F
lo
w
s
 R
ig
h
t 
In
to
 P
a
re
to
 C
h
a
rt

C
&
E
 F
lo
w
s
 R
ig
h
t 
In
to
 P
a
re
to
 C
h
a
rt

C
&
E
 F
lo
w
s
 R
ig
h
t 
In
to
 P
a
re
to
 C
h
a
rt

C
&
E
 F
lo
w
s
 R
ig
h
t 
In
to
 P
a
re
to
 C
h
a
rt

P
a

re
to

 A
n

a
ly

s
is

 f
o

r 
C

x
 P

ro
je

c
t

4
7
7

4
6
8

4
1
6

4
1
6

4
1
6

3
1
2

2
8
8

1
3
3

9
5

8
5

5
2
0

8
3
%

9
1
%

9
5
%

9
8
%

7
5
%

6
3
%

5
2
%

4
0
%

2
7
%

1
4
%

0

5
0

1
0
0

1
5
0

2
0
0

2
5
0

3
0
0

3
5
0

4
0
0

4
5
0

5
0
0

5
5
0

6
0
0

72 degree indoor

air temperature

during summer

months

Optimized MEP

wrt energy

consumption

100 foot candles

of illumination on

desktops

15 air changes

per hour in

laboratory space

Emergency

generator to

start within 10

seconds of

power loss

1,000 cfm of

airflow in

classroom space

75 degree

plus/minus 2

degrees indoor

air temp. during

winter

MEP Integrated

Testing

Cx report

accuracy

Pro-Active Cx

Communications

Concise Cx

reporting +

Budget

0
%

1
0
%

2
0
%

3
0
%

4
0
%

5
0
%

6
0
%

7
0
%

8
0
%

9
0
%

1
0
0
%



p
g

: 
 3

5

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

M
o
v
in
g
 F
o
rw
a
rd
 

M
o
v
in
g
 F
o
rw
a
rd
 

M
o
v
in
g
 F
o
rw
a
rd
 

M
o
v
in
g
 F
o
rw
a
rd
 - ---
A
n
a
ly
z
e

A
n
a
ly
z
e

A
n
a
ly
z
e

A
n
a
ly
z
e

6
σ σσσ

R
e
tr

o
-C

x

E
s
ta

b
li

s
h

 P
ro

c
e

s
s
 C

a
p

a
b

il
it

y

D
e
fi

n
e
 P

e
rf

o
rm

a
n

c
e
 O

b
je

c
ti

v
e

Id
e
n

ti
fy

 V
a

ri
a
ti

o
n

 S
o

u
rc

e
s

W
h

e
re

 A
re

 
T

h
e

 P
o

te
n

ti
a

l 

A
re

a
s

 o
f 

V
a

ri
a

ti
o

n
?



p
g

: 
 3

6

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

R
e
m
e
m
b
e
r 

R
e
m
e
m
b
e
r 

R
e
m
e
m
b
e
r 

R
e
m
e
m
b
e
r 

V
a
ri

a
ti

o
n

 i
s
 t

h
e
 p

ro
b

le
m

A
 P

ro
c
e
s
s
 i
s

“A
 D

is
tr

ib
u
ti
o

n
 o

f 
D

is
tr

ib
u
ti
o

n
s
”



p
g

: 
 3

7

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

L
S
L

U
S
L

P
p

 m
e

a
s
u

re
s
 h

o
w

 w
id

e
 t

h
e

 g
a

ra
g

e
 i
s
!

P
p

k
 i
n

d
ic

a
te

s
 h

o
w

 w
e

ll 
yo

u
 p

a
rk

 t
h

e
 c

a
r 

–
is

 i
t 

c
e

n
te

re
d

?

B
lu

e
lin

e
 i
s 

p
ro

ce
ss

sp
re

a
d
  
(c

a
r)

 
R
e
d

lin
e
 i
s 

cu
st

o
m

e
r 
sp

e
c

sp
re

a
d
  
(g

a
ra

g
e
)

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty



p
g

: 
 3

8

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 E
x
a
m
p
le

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 E
x
a
m
p
le

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 E
x
a
m
p
le

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 E
x
a
m
p
le

1
3
0
0
0
0
0

1
2
0
0
0
0
0

1
1
0
0
0
0
0

1
0
0
0
0
0
0

L
S
L

U
S
L

LS
L

9
5
0
0
0
0

T
a
rg

e
t

*

U
S
L

1
.3

e
+

0
0
6

S
a
m

p
le

 M
e
a
n

1
.1

7
0
8
5
e
+

0
0
6

S
a
m

p
le

 N
3
0

S
tD

e
v
(W

it
h
in

)
8
7
8
9
4
.4

S
tD

e
v
(O

v
e
ra

ll)
9
0
0
8
6
.1

P
ro

ce
ss

 D
a
ta

C
p

0
.6

6

C
P

L
0
.8

4

C
P

U
0
.4

9

C
p

k
0
.4

9

P
p

0
.6

5

P
P

L
0
.8

2

P
P

U
0
.4

8

P
p

k
0
.4

8

C
p

m
*

O
v
e
ra

ll 
C

a
p
a
b
ili
ty

P
o
te

n
ti
a
l 
(W

it
h
in

) 
C

a
p
a
b
ili
ty

P
P
M

 <
 L

S
L

0
.0

0

P
P
M

 >
 U

S
L

1
0
0
0
0
0
.0

0

P
P
M

 T
o
ta

l
1
0
0
0
0
0
.0

0

O
b
se

rv
e
d
 P

e
rf
o
rm

a
n
ce

P
P
M

 <
 L

S
L

5
9
9
0
.3

3

P
P
M

 >
 U

S
L

7
0
8
7
0
.3

2

P
P
M

 T
o
ta

l
7
6
8
6
0
.6

5

E
xp

. 
W

it
h
in

 P
e
rf
o
rm

a
n
ce

P
P
M

 <
 L

S
L

7
1
1
1
.5

3

P
P
M

 >
 U

S
L

7
5
8
4
4
.4

9

P
P
M

 T
o
ta

l
8
2
9
5
6
.0

2

E
xp

. 
O

v
e
ra

ll 
P
e
rf
o
rm

a
n
ce

W
it
h
in

O
v
e
ra

ll

A
g
g
re
g
a
te
 k
W
H
 f
o
r 
a
ll
 t
h
re
e
 E
le
c
tr
ic
 M
e
te
rs



p
g

: 
 3

9

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

C
o
n
tr
o
l 
c
h
a
rt
 v
s
. 
fr
e
q
u
e
n
c
y
 d
is
tr
ib
u
ti
o
n

x
x
x

x
x

x
x

x

xx
x

x
x

x
x

x
x

x

x x
x

x

x

x
x

x

x R

S
n
a
p
s
h
o
t

M
o
v
in
g

p
ic
tu
re

D
e
te

ct
 a

n
d
 m

o
n
it
o
r 
p
ro

ce
ss

 v
a
ri
a
ti
o
n
 o

v
e
r 
ti
m

e

x
x

x
x

x

x
x

x x

x
xx



p
g

: 
 4

0

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

L
o
o
k
 F
o
r 
V
a
ri
a
ti
o
n
 S
o
u
rc
e
s
: 
 C
o
n
tr
o
l 
C
h
a
rt
 (
k
W
H
/m
o
n
th
)

L
o
o
k
 F
o
r 
V
a
ri
a
ti
o
n
 S
o
u
rc
e
s
: 
 C
o
n
tr
o
l 
C
h
a
rt
 (
k
W
H
/m
o
n
th
)

L
o
o
k
 F
o
r 
V
a
ri
a
ti
o
n
 S
o
u
rc
e
s
: 
 C
o
n
tr
o
l 
C
h
a
rt
 (
k
W
H
/m
o
n
th
)

L
o
o
k
 F
o
r 
V
a
ri
a
ti
o
n
 S
o
u
rc
e
s
: 
 C
o
n
tr
o
l 
C
h
a
rt
 (
k
W
H
/m
o
n
th
)

X
-B

a
r 

C
h

a
rt

2
5

0
,0

0
0

2
7

5
,0

0
0

3
0

0
,0

0
0

3
2

5
,0

0
0

3
5

0
,0

0
0

3
7

5
,0

0
0

4
0

0
,0

0
0

4
2

5
,0

0
0

4
5

0
,0

0
0

4
7

5
,0

0
0

5
0

0
,0

0
0

Jan-05

Feb-05

Mar-05

Apr-05

May-05

Jun-05

Jul-05

Aug-05

Sep-05

Oct-05

Nov-05

Dec-05

Jan-06

Feb-06

Mar-06

Apr-06

May-06

Jun-06

Jul-06

Aug-06

Sep-06

Oct-06

Nov-06

Dec-06

Jan-07

Feb-07

Mar-07

X
-B

a
r

U
C

L
x

k
W

h

L
C

L
x

R
a

n
g

e
 C

h
a

rt

0

2
0

,0
0

0

4
0

,0
0

0

6
0

,0
0

0

8
0

,0
0

0

1
0

0
,0

0
0

1
2

0
,0

0
0

1
4

0
,0

0
0

1/5/2005

2/5/2005

3/5/2005

4/5/2005

5/5/2005

6/5/2005

7/5/2005

8/5/2005

9/5/2005

10/5/2005

11/5/2005

12/5/2005

1/5/2006

2/5/2006

3/5/2006

4/5/2006

5/5/2006

6/5/2006

7/5/2006

8/5/2006

9/5/2006

10/5/2006

11/5/2006

12/5/2006

1/5/2007

2/5/2007

3/5/2007

R
a
n

g
e

U
C

L
-R

L
C

L
 -

R
m

R
-B

a
r

P
o

in
ts

 

O
u

ts
id

e
 

C
o

n
tr

o
l 

L
im

it
s



p
g

: 
 4

1

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

6
σ σσσ

C
x

C
A

S
E

 S
T

U
D

Y



p
g

: 
 4

2

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
ro
c
e
s
s

P
ro
c
e
s
s

O
u
tp
u
ts

O
u
tp
u
ts

F
a
c
to
r 
1

F
a
c
to
r 
2

F
a
c
to
r 
3

F
a
c
to
r 
4

F
a
c
to
r 
5

In
p
u
ts

R
e
s
p
o
n
s
e
 v
a
ri
a
b
le
s

–
W

e
 d

o
n
’t
 

h
a
v
e
 c

o
n
tr
o
l 
o
v
e
r,
 b

u
t 
ca

n
 m

e
a
s
u
re

M
e
a
s
u
re
d
 v
a
ri
a
b
le
(s
)

D
e
p
e
n
d
e
n
t 
v
a
ri
a
b
le
(s
)

O
u
tp
u
t(
s
)

Y
’s

Y
’s

X
’s

T
h
e
 M
E
P
 I
s
 T
h
e
 F
a
c
ili
ty

T
h
e
 M
E
P
 I
s
 T
h
e
 F
a
c
ili
ty

T
h
e
 M
E
P
 I
s
 T
h
e
 F
a
c
ili
ty

T
h
e
 M
E
P
 I
s
 T
h
e
 F
a
c
ili
ty
’ ’’’s
 P
ro
c
e
s
s

s
 P
ro
c
e
s
s

s
 P
ro
c
e
s
s

s
 P
ro
c
e
s
s



p
g

: 
 4

3

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

W
e
 S
ta
rt
e
d
 B
y
 L
o
o
k
in
g
 A
t 
S
o
m
e
 G
e
n
e
ra
l 
T
re
n
d
s

W
e
 S
ta
rt
e
d
 B
y
 L
o
o
k
in
g
 A
t 
S
o
m
e
 G
e
n
e
ra
l 
T
re
n
d
s

W
e
 S
ta
rt
e
d
 B
y
 L
o
o
k
in
g
 A
t 
S
o
m
e
 G
e
n
e
ra
l 
T
re
n
d
s

W
e
 S
ta
rt
e
d
 B
y
 L
o
o
k
in
g
 A
t 
S
o
m
e
 G
e
n
e
ra
l 
T
re
n
d
s

F
e

b
-0

7
S

e
p

-0
6

A
p

r-
0

6
N

o
v
-0

5
J
u

n
-0

5
J
a

n
-0

5
A

u
g

-0
4

M
a

r-
0

4
O

c
t-

0
3

J
u

n
-0

3

1
4
0
0
0
0

1
3
0
0
0
0

1
2
0
0
0
0

1
1
0
0
0
0

1
0
0
0
0
0

9
0
0
0
0

8
0
0
0
0

T
IM

E

Total$ELEC

M
A

P
E

5

M
A

D
5
9
2
8

M
S

D
5
3
5
5
2
3
2
9

A
c
c
u
ra

c
y
 M

e
a
s
u
re

s

A
c
tu

a
l

F
it

s

V
a
ri

a
b

le

T
re

n
d

 A
n

a
ly

s
is

 P
lo

t 
fo

r 
T

o
ta

l$
E

L
E

C
 (

D
A

T
A

: 
 2

0
0
3
 -

 2
0
0
7
)



p
g

: 
 4

4

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

L
o
o
k
e
d
 F
o
r 
C
lu
e
s
 T
o
 

L
o
o
k
e
d
 F
o
r 
C
lu
e
s
 T
o
 

L
o
o
k
e
d
 F
o
r 
C
lu
e
s
 T
o
 

L
o
o
k
e
d
 F
o
r 
C
lu
e
s
 T
o
 “ “““
S
p
e
c
ia
l 
C
a
u
s
e

S
p
e
c
ia
l 
C
a
u
s
e

S
p
e
c
ia
l 
C
a
u
s
e

S
p
e
c
ia
l 
C
a
u
s
e
” ”””
V
a
ri
a
ti
o
n

V
a
ri
a
ti
o
n

V
a
ri
a
ti
o
n

V
a
ri
a
ti
o
n

4
6

4
1

3
6

3
1

2
6

2
1

1
6

1
1

6
1

5
0
0
0
0
0

4
5
0
0
0
0

4
0
0
0
0
0

3
5
0
0
0
0

3
0
0
0
0
0

2
5
0
0
0
0

2
0
0
0
0
0

O
b
s
e
rv
a
ti
o
n

Individual Value

_ X
=
3
5
1
5
7
6

U
C
L=

4
4
0
0
9
5

LC
L=

2
6
3
0
5
6

2

1
1

2
2

2
2

2

5

1

5

1

2
2

2

2

2

2

2

2

6
6

1
1

5
1

1

I 
C
h
a
rt
 o
f 
k
W
H
 M
5
3
1

4
6

4
1

3
6

3
1

2
6

2
1

1
6

1
1

6
1

5
0
0
0
0
0

4
5
0
0
0
0

4
0
0
0
0
0

3
5
0
0
0
0

3
0
0
0
0
0

O
b
s
e
rv
a
ti
o
n

Individual Value

_ X
=
3
8
8
2
7
8

U
C
L=

4
8
6
8
1
5

LC
L=

2
8
9
7
4
0

3
3

2

2
2

2
2

2

2

2
2

2

2
2

5

6

5

1

1

2

6

6
6

1
1

I 
C
h
a
rt
 o
f 
k
W
H
 M
5
3
0

4
6

4
1

3
6

3
1

2
6

2
1

1
6

1
1

6
1

5
0
0
0
0
0

4
5
0
0
0
0

4
0
0
0
0
0

3
5
0
0
0
0

3
0
0
0
0
0

2
5
0
0
0
0

2
0
0
0
0
0

O
b
s
e
rv
a
ti
o
n

Individual Value

_ X
=
3
8
8
8
0
8

U
C
L=

4
9
4
3
0
5

LC
L=

2
8
3
3
1
2

5

1

2
2

2

2

2

2

2

2

2
2

2
6

6

6
6

1

2
2

2
2

2

2

2

2

2

2

2

6

5

6

6

6

1

1

I 
C
h
a
rt
 o
f 
k
W
H
 M
5
3
2

2
8

2
5

2
2

1
9

1
6

1
3

1
0

7
4

1

1
6
0
0

1
5
0
0

1
4
0
0

1
3
0
0

1
2
0
0

1
1
0
0

1
0
0
0

9
0
0

8
0
0

7
0
0

O
b
s
e
rv
a
ti
o
n

Individual Value

_ X
=
1
1
0
9
.1

U
C
L=

1
4
9
2
.4

LC
L=

7
2
5
.9

1

6

1

6

C
o
n
tr
o
l 
C
h
a
rt
 f
o
r 
W
a
te
r 
U
s
e

d
a
ta

: 
 W

a
te

r 
C
o
n
su

m
p
ti
o
n
 p

e
r 
M

o
n
th

 -
 T

o
ta

l 
B
u
ild

in
g



p
g

: 
 4

5

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

M
G
M
 T
o
w
e
r 
C
x
 P
ro
je
c
t 
C
h
a
rt
e
r

M
G
M
 T
o
w
e
r 
C
x
 P
ro
je
c
t 
C
h
a
rt
e
r

M
G
M
 T
o
w
e
r 
C
x
 P
ro
je
c
t 
C
h
a
rt
e
r

M
G
M
 T
o
w
e
r 
C
x
 P
ro
je
c
t 
C
h
a
rt
e
r

B
u

s
in

e
s

s
 C

a
s

e
:

E
xe

c
u
ti
v
e
 m

a
n

a
g
e
m

e
n
t 

h
a
s
 d

e
c
id

e
d
 t

o
 p

u
rs

u
e
 L

E
E

D
 C

e
rt

if
ic

a
ti
o
n
 f

o
r 

th
e
 _

_
_
_

_
_
_
 i
n

 L
o
s
 A

n
g
e
le

s
. 

 I
t 

is
 d

e
s
ir
e
d
 t

o
 h

a
v
e
 t

h
e
 f

a
c
ili

ty
 s

ta
n
d
 o

u
t 

a
s
 a

 “
M

o
d
e

l”
fa

c
ili

ty
 t

h
a
t 

s
e
ts

 t
h
e
 s

ta
n
d

a
rd

. 
 T

o
 t

h
a
t 

e
n
d
, 

in
 a

d
d
it
io

n
 t

o
 

m
e
e
ti
n
g
 t

h
e
 r

e
q
u
ir
e
m

e
n
ts

 f
o
r 

L
E

E
D

 c
e
rt

if
ic

a
ti
o
n
, 

im
p
ro

v
in

g
 t

h
e
 e

n
e
rg

y 
p
e
rf

o
rm

a
n
c
e
 o

f 
th

e
 f

a
c
ili

ty
 i

s
 a

n
 o

b
je

c
ti
v
e
 t

h
a
t 

is
 d

e
s
ir

e
d
 f

o
r 

te
n
a
n
t 

re
te

n
ti
o
n
.

B
u

s
in

e
s

s
 C

a
s

e
:

E
xe

c
u
ti
v
e
 m

a
n

a
g
e
m

e
n
t 

h
a
s
 d

e
c
id

e
d
 t

o
 p

u
rs

u
e
 L

E
E

D
 C

e
rt

if
ic

a
ti
o
n
 f

o
r 

th
e
 _

_
_
_

_
_
_
 i
n

 L
o
s
 A

n
g
e
le

s
. 

 I
t 

is
 d

e
s
ir
e
d
 t

o
 h

a
v
e
 t

h
e
 f

a
c
ili

ty
 s

ta
n
d
 o

u
t 

a
s
 a

 “
M

o
d
e

l”
fa

c
ili

ty
 t

h
a
t 

s
e
ts

 t
h
e
 s

ta
n
d

a
rd

. 
 T

o
 t

h
a
t 

e
n
d
, 

in
 a

d
d
it
io

n
 t

o
 

m
e
e
ti
n
g
 t

h
e
 r

e
q
u
ir
e
m

e
n
ts

 f
o
r 

L
E

E
D

 c
e
rt

if
ic

a
ti
o
n
, 

im
p
ro

v
in

g
 t

h
e
 e

n
e
rg

y 
p
e
rf

o
rm

a
n
c
e
 o

f 
th

e
 f

a
c
ili

ty
 i

s
 a

n
 o

b
je

c
ti
v
e
 t

h
a
t 

is
 d

e
s
ir

e
d
 f

o
r 

te
n
a
n
t 

re
te

n
ti
o
n
.

P
ro

b
le

m
 S

ta
te

m
e

n
t:

It
 a

p
p
e
a
rs

 t
h
a
t 

th
e
 H

V
A

C
 p

ro
c
e
s
s
 i
s
 c

u
rr

e
n
tl
y
 o

p
e
ra

ti
n

g
 a

t 
a
 1

.4
S

ig
m

a
 

le
v
e
l.
 

 
T

h
is

 
p
e
rf

o
rm

a
n
c
e
 

m
a
n
if
e
s
ts

 
it
s
e
lf
 

in
 

e
n
e
rg

y 
c
o
s
t.

 
 

H
e
n
c
e
, 

e
le

c
tr

ic
it
y 

c
o
s
t 

h
a
s
 i

n
c
re

a
s
e

d
 b

y 
a
n
 a

v
e
ra

g
e
 o

f 
7
.2

%
 f

ro
m

 2
0
0

5
 t

o
 

2
0
0
7
 i

n
c
re

a
s
in

g
 t

h
e
 i

n
c
re

m
e
n

ta
l 

e
n
e
rg

y 
c
o
s
t 

fo
r 

th
e
 f

a
c
ili

ty
 b

y 
$
4
,0

0
0

 
o
n
 a

n
 a

n
n
u
a

l 
b

a
s
is

. 
 

G
o

a
l 
S

ta
te

m
e

n
t:

tb
d
. 

 

T
IM

E

Total kWh$

J
u

n
-0

7
M

a
r-

0
7

D
e

c
-0

6
S

e
p

-0
6

J
u

n
-0

6
M

a
r-

0
6

D
e

c
-0

5
S

e
p

-0
5

J
u

n
-0

5
M

a
r-

0
5

1
3
5
0
0
0

1
3
0
0
0
0

1
2
5
0
0
0

1
2
0
0
0
0

1
1
5
0
0
0

1
1
0
0
0
0

1
0
5
0
0
0

1
0
0
0
0
0

M
A

P
E

5

M
A

D
5
87

3

M
S
D

4
4
5
9
7
01

0

A
c
c
u
ra

c
y
 M

e
a
su

re
s

A
c
tu

a
l

F
it
s

V
a
ri
a
b
le

T
re
n
d
 A
n
a
ly
s
is
 P
lo
t 
fo
r 
T
o
ta
l 
k
W
h
$

Li
n
e
a
r 
T
re

n
d
 M

o
d
e
l

Y
t 
=
 1

1
0
4
2
6
 +

 5
2
0
.2

8
0
*
t



p
g

: 
 4

6

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

T
o
ta
l 
k
W
H
 (
D
a
ta
 2
0
0
5
 

T
o
ta
l 
k
W
H
 (
D
a
ta
 2
0
0
5
 

T
o
ta
l 
k
W
H
 (
D
a
ta
 2
0
0
5
 

T
o
ta
l 
k
W
H
 (
D
a
ta
 2
0
0
5
 – –––
2
0
0
7
)

2
0
0
7
)

2
0
0
7
)

2
0
0
7
)

S
u

m
 k

W
h

Percent

1
5
0

0
0

0
0

1
4
0

0
0
0

0
1

3
0

0
0

0
0

1
2

0
0

0
0

0
1
1

0
0

0
0

0
1
0
0
0

0
0
0

9
0

0
0
0

0

9
9

9
5

9
0

8
0

7
0

6
0

5
0

4
0

3
0

2
0

1
0 5 1

M
e

a
n

1
1

7
0
8
5

3

S
tD

e
v

8
9
3
1

3

N
3

0

A
D

0
.2

2
0

P
-V

a
lu

e
0
.8

1
9

M
G

M
 k

W
H

 (
D

a
ta

: 
 2

0
0
5
 -

 2
0
0
7
)

N
o
rm

a
l 
- 

9
5
%

 C
I

k
W

h

Frequency

1
4
0
0
0
0
0

1
3
0
0
0
0
0

1
2
0
0
0
0
0

1
1
0
0
0
0
0

1
0
0
0
0
0
0

9
0
0
0
0
0

9 8 7 6 5 4 3 2 1 0

1
1
7
0
8
5
3

1
4
3
8
7
9
2

9
0
2
9
1
4

M
e

a
n

1
1
7
0
8
5
3

S
tD

e
v

8
9
3
1
3

N
3
0

M
G
M
 T
o
ta
l 
k
W
H
 (
D
a
ta
: 
 2
0
0
5
 -
 2
0
0
7
)



p
g

: 
 4

7

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

k
W
H
 P
ro
c
e
s
s
 P
e
rf
o
rm
a
n
c
e
 (
D
a
ta
: 
 2
0
0
5
 

k
W
H
 P
ro
c
e
s
s
 P
e
rf
o
rm
a
n
c
e
 (
D
a
ta
: 
 2
0
0
5
 

k
W
H
 P
ro
c
e
s
s
 P
e
rf
o
rm
a
n
c
e
 (
D
a
ta
: 
 2
0
0
5
 

k
W
H
 P
ro
c
e
s
s
 P
e
rf
o
rm
a
n
c
e
 (
D
a
ta
: 
 2
0
0
5
 – –––
2
0
0
7
)

2
0
0
7
)

2
0
0
7
)

2
0
0
7
)

1
3
0
0
0
0
0

1
2
0
0
0
0
0

1
1
0
0
0
0
0

1
0
0
0
0
0
0

L
S

L
U

S
L

Z
.B

e
n

c
h

1
.3

9

Z
.L

S
L

2
.4

5

Z
.U

S
L

1
.4

3

P
p

k
0

.4
8

C
p

m
*

O
v
e

ra
ll
 C

a
p

a
b

il
it

y

M
G

M
 k

W
H

 P
ro

c
e
s
s
 P

e
rf

o
rm

a
n

c
e
 (

D
a
ta

 2
0
0
5
 -

 2
0
0
7
)

1
3
0
0
0
0
0

1
2
0
0
0
0
0

1
1
0
0
0
0
0

1
0
0
0
0
0
0

L
S

L
 =

 9
5
0
,0

0
0

U
S

L
 =

 1
,3

0
0
,0

0
0

L
S

L
9
5
0
0
0
0

T
a
rg

e
t

*

U
S

L
1
.3

e
+
0
0
6

S
a
m

p
le

 M
e
a
n

1
.1

7
0
8
5
e
+
0
0
6

S
a
m

p
le

 N
3
0

S
tD

e
v
(O

v
e
ra

ll)
9
0
0
8
6
.1

P
ro

c
e

s
s

 D
a
ta

P
p

0
.6

5

P
P

L
0
.8

2

P
P

U
0
.4

8

P
p

k
0
.4

8

C
p

m
*

C
a
p

a
b

il
it

y

O
v
e

ra
ll

S
U

M
 k

W
H

 P
ro

c
e
s
s
 P

e
rf

o
rm

a
n

c
e



p
g

: 
 4

8

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

P
ro

c
e
s
s
 P

e
rf

o
rm

a
n
c
e
: 

 P
p

=
 0

.6
5

S
p
e
c
s
 a

re
 o

n
ly

 6
5
%

 o
f 
th

e
 P

ro
c
e
s
s
 S

p
re

a
d
 .
 .
 .
 C

a
r 

d
o
e
s
n
’t 

fi
t 
in

 t
h
e
 g

a
ra

g
e
. 
 G

o
o
d
 t
a
rg

e
t 
v
a
lu

e
 i
s
 1

.5

P
ro

c
e
s
s
 C

e
n
te

ri
n
g
: 

 P
p

k
=

 0
.4

8
P

ro
c
e
s
s
 i
s
 n

o
t 
c
e
n
te

re
d
. 
 P

ro
c
e
s
s
 i
s
 c

e
n
te

re
d
 w

h
e
n
 

P
p

k
 =

 P
p

.

R
a

n
d

o
m

?
Y

e
s
  

  
N

o

C
a

p
a

b
le

?
Y

e
s
  

  
N

o

C
e

n
te

re
d

?
Y

e
s
  

  
N

o

A
c

c
e

p
ta

b
le

?
Y

e
s
  

  
N

o

S
ig

m
a
 L

e
v
e
l

(i
.e

.,
 Z

 B
e
n

c
h

) 
is

 
(i

.e
.,
 Z

 B
e
n

c
h

) 
is

 

~
 

~
 1

.4
--

th
is

 i
s
 e

q
u

iv
a
le

n
t 

to
 

th
is

 i
s
 e

q
u

iv
a
le

n
t 

to
 

5
3
9
,8

0
0
 D

P
M

O
 o

v
e
r 

th
e
 l
o

n
g

 
5
3
9
,8

0
0
 D

P
M

O
 o

v
e
r 

th
e
 l
o

n
g

 

te
rm

.
te

rm
.

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 

P
ro
c
e
s
s
 C
a
p
a
b
ili
ty
 - ---
k
W
H

k
W
H

k
W
H

k
W
H

1
3
0
0
0
0
0

1
2
0
0
0
0
0

1
1
0
0
0
0
0

1
0
0
0
0
0
0

L
S

L
 =

 9
5
0
,0

0
0

U
S

L
 =

 1
,3

0
0
,0

0
0

L
S

L
9
5
0
0
0
0

T
a
rg

e
t

*

U
S

L
1
.3

e
+
0
0
6

S
a
m

p
le

 M
e
a
n

1
.1

7
0
8
5
e
+
0
0
6

S
a
m

p
le

 N
3
0

S
tD

e
v
(O

v
e
ra

ll)
9
0
0
8
6
.1

P
ro

c
e

s
s

 D
a
ta

P
p

0
.6

5

P
P

L
0
.8

2

P
P

U
0
.4

8

P
p

k
0
.4

8

C
p

m
*

C
a
p

a
b

il
it

y

O
v
e

ra
ll

S
U

M
 k

W
H

 P
ro

c
e
s
s
 P

e
rf

o
rm

a
n

c
e



C
o
n
c
lu
s
io
n
:

C
o
n
c
lu
s
io
n
:

C
o
n
c
lu
s
io
n
:

C
o
n
c
lu
s
io
n
:

�
C

o
m

m
is

s
io

n
in

g
 i
s
 a

 q
u

a
li
ty

 p
ro

c
e
s

s

�
S

ix
 S

ig
m

a
 i
s
 a

 p
ro

c
e
s
s
 i

m
p

ro
v
e
m

e
n

t 
m

e
th

o
d

o
lo

g
y

�
E

n
d

 g
o

a
l 
is

 t
o

 d
e
li
g

h
t 

th
e
 c

u
s
to

m
e
r/

c
li

e
n

t 



p
g

: 
 5

0

2
0
0
7
 I
C

E
B

O
S

a
n
 F

ra
n
c
is

c
o
, 
C

a

Q
u

e
s

ti
o

n
s
?

la
rr

y
.b

u
c
k
@

c
-b

.c
o

m

7
6
0
-4

3
8
-1

1
1
9


