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at
ed

 w
ith

 e
xi

st
in

g 
sy

st
em

s.
 T

he
 c

ha
lle

ng
e 

be
co

m
es

 h
ow

 to
 c

om
bi

ne
 th

e 
ex

is
tin

g 
in

fo
rm

at
io

n 
en

vi
ro

nm
en

t w
ith

 n
ew

 a
nd

 e
vo

lv
in

g 
te

ch
no

lo
gy

 a
nd

 p
ro

ce
ss

es
 to

 c
re

at
e 

a 
fle

xi
bl

e 
fo

un
da

tio
n 

fo
r

5 
Se

e 
[5

] f
or

 m
or

e 
in

fo
rm

at
io

n 
on

 th
is

 s
ce

na
ri

o 
an

d 
its

 re
su

lts
.

6 
Se

e 
[6

] f
or

 m
or

e 
in

fo
rm

at
io

n 
on

 IB
M

’s
 In

fo
rm

at
io

n 
A

ge
nd

a 
ap

pr
oa

ch
.

1.
5 

B
ui

ld
in

g
 a

n 
E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
S

tr
at

eg
y 

an
d

 t
he

 In
fo

rm
at

io
n 

A
g

en
d

a 
13

th
e 

fu
tu

re
. N

ew
 i

nf
or

m
at

io
n 

m
an

ag
em

en
t 

pr
ac

tic
es

 s
uc

h 
as

 M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
(M

D
M

),
 

In
fo

rm
at

io
n 

Se
rv

ic
es

 w
ith

in
 a

 S
er

vi
ce

-O
ri

en
te

d 
A

rc
hi

te
ct

ur
e 

(S
O

A
) 

en
vi

ro
nm

en
t, 

an
d 

C
lo

ud
 

C
om

pu
tin

g 
pr

ov
id

e 
ca

pa
bi

lit
ie

s 
to

 f
ur

th
er

 f
ac

ili
ta

te
 b

ot
h 

th
e 

br
ea

dt
h 

an
d 

de
pt

h 
of

 c
ap

ab
ili

tie
s 

re
qu

ir
ed

 fo
r a

 tr
ue

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e.
T

he
 In

fo
rm

at
io

n 
A

ge
nd

a 
m

us
t i

nc
lu

de
 th

e 
st

ra
te

gi
c 

vi
si

on
 a

nd
 ro

ad
m

ap
 fo

r o
rg

an
iz

at
io

ns
 to

:

•
Id

en
tif

y 
an

d 
pr

io
ri

tiz
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

pr
oj

ec
ts

 c
on

si
st

en
t w

ith
 th

e 
bu

si
ne

ss
 s

tr
at

-
eg

y 
an

d 
ba

se
d 

on
 d

el
iv

er
in

g 
re

al
 b

us
in

es
s 

va
lu

e.

•
Id

en
tif

y 
w

ha
t d

at
a 

an
d 

co
nt

en
t i

s 
m

os
t i

m
po

rt
an

t t
o 

th
e 

or
ga

ni
za

tio
n.

•
Id

en
tif

y 
ho

w
 a

nd
 w

he
n 

th
is

 i
nf

or
m

at
io

n 
sh

ou
ld

 b
e 

m
ad

e 
av

ai
la

bl
e 

to
 s

up
po

rt
 b

us
in

es
s 

de
ci

si
on

s.

•
D

et
er

m
in

e 
w

ha
t 

or
ga

ni
za

tio
na

l 
ca

pa
bi

lit
ie

s 
an

d 
go

ve
rn

m
en

t 
pr

ac
tic

es
 a

re
 r

eq
ui

re
d 

to
 

pr
ov

is
io

n 
an

d 
ac

ce
ss

 th
is

 d
at

a.

•
D

et
er

m
in

e 
w

ha
t m

an
ag

em
en

t p
ro

ce
ss

es
 a

re
 r

eq
ui

re
d 

to
 im

pl
em

en
t a

nd
 s

us
ta

in
 th

e 
pl

an
.

•
A

lig
n 

th
e 

us
e 

of
 in

fo
rm

at
io

n 
w

ith
 th

e 
or

ga
ni

za
tio

n’
s 

bu
si

ne
ss

 p
ro

ce
ss

es
.

•
C

re
at

e 
an

d 
de

pl
oy

 a
n 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e 
th

at
 m

ee
ts

 c
ur

re
nt

 a
nd

 
fu

tu
re

 n
ee

ds
.

T
he

 I
nf

or
m

at
io

n 
A

ge
nd

a 
be

co
m

es
 t

he
 c

en
tr

al
 f

or
um

 f
or

 b
us

in
es

s 
an

d 
IT

 l
ea

de
rs

 t
o 

be
gi

n 
ta

ki
ng

 a
 s

er
io

us
 lo

ok
 a

t t
he

ir
 in

fo
rm

at
io

n 
en

vi
ro

nm
en

t. 
It

 e
na

bl
es

 le
ad

er
sh

ip
 to

 b
eg

in
 fo

rm
ul

at
in

g 
a 

sh
ar

ed
 v

is
io

n,
 d

ev
el

op
in

g 
a 

co
m

pr
eh

en
si

ve
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
St

ra
te

gy
, 

an
d 

ul
tim

at
el

y 
de

si
gn

in
g 

th
e 

de
ta

ile
d 

bl
ue

pr
in

ts
 a

nd
 r

oa
dm

ap
s 

ne
ed

ed
 t

o 
de

liv
er

 s
ig

ni
fic

an
t 

bu
si

ne
ss

 v
al

ue
 b

y 
tr

ul
y 

op
tim

iz
in

g 
th

e 
us

e 
an

d 
po

w
er

 o
f E

nt
er

pr
is

e 
In

fo
rm

at
io

n.
Fi

gu
re

 1
.3

 d
is

pl
ay

s 
th

e 
fo

ur
 k

ey
 d

im
en

si
on

s 
of

 th
e 

In
fo

rm
at

io
n 

A
ge

nd
a.

T
he

 f
ol

lo
w

in
g 

se
ct

io
ns

 p
ro

vi
de

 a
n 

ov
er

vi
ew

 o
f 

th
e 

fo
ur

 k
ey

 p
ha

se
s 

as
so

ci
at

ed
 w

ith
 d

ev
el

-
op

in
g 

an
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

ge
nd

a.
 E

ac
h 

of
 th

es
e 

re
pr

es
en

ts
 a

 p
ha

se
 o

f 
w

or
k 

an
d 

de
ci

si
on

 
m

ak
in

g,
 a

nd
 a

 s
et

 o
f 

sp
ec

ifi
c 

w
or

k 
pr

od
uc

ts
 th

at
 c

om
pr

is
e 

an
 e

ff
ec

tiv
e 

In
fo

rm
at

io
n 

A
ge

nd
a.

1.
5.

1 
E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
S

tr
at

eg
y

T
he

 k
ey

 t
o 

bu
ild

in
g 

a 
su

cc
es

sf
ul

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

St
ra

te
gy

 i
s 

to
 c

lo
se

ly
 a

lig
n 

it 
to

 y
ou

r 
bu

si
ne

ss
 s

tr
at

eg
y.

 In
 s

o 
do

in
g,

 th
e 

de
ve

lo
pm

en
t p

ro
ce

ss
 is

 o
ft

en
 a

s 
im

po
rt

an
t a

s 
th

e 
st

ra
te

gy
 it

 p
ro

-
du

ce
s.

 T
hi

s 
pr

oc
es

s 
en

ab
le

s 
bu

si
ne

ss
 le

ad
er

s 
to

 c
on

si
de

r, 
ev

al
ua

te
, r

ec
on

ci
le

, p
ri

or
iti

ze
, a

nd
 a

gr
ee

 
on

 th
e 

in
fo

rm
at

io
n 

vi
si

on
 a

nd
 r

el
at

ed
 r

oa
dm

ap
. I

t s
ho

ul
d 

co
m

pe
l b

us
in

es
s 

ex
ec

ut
iv

es
 to

 a
ct

iv
el

y 
ga

in
 c

on
se

ns
us

, 
sp

on
so

r 
th

e 
st

ra
te

gy
, 

an
d 

le
ad

 t
he

ir
 r

es
pe

ct
iv

e 
or

ga
ni

za
tio

ns
 a

cc
or

di
ng

ly
. 

T
hi

s 
in

cl
ud

es
 “

le
ad

in
g 

by
 e

xa
m

pl
e”

 a
nd

, i
n 

so
m

e 
ca

se
s,

 d
el

ay
in

g 
pr

oj
ec

ts
 b

en
efi

tin
g 

ex
ec

ut
iv

es
’ o

w
n 

fu
nc

tio
ns

 a
nd

 d
ep

ar
tm

en
ts

 to
 a

cc
el

er
at

e 
ot

he
rs

 th
at

 a
re

 in
 th

e 
be

st
 in

te
re

st
s 

of
 th

e 
co

rp
or

at
io

n.
 T

o 
th

is
 e

nd
, g

re
at

 c
ar

e 
sh

ou
ld

 b
e 

ta
ke

n 
in

 d
efi

ni
ng

 th
e 

st
ra

te
gy

 d
ev

el
op

m
en

t a
pp

ro
ac

h 
an

d 
en

su
ri

ng
 

th
at

 th
e 

ri
gh

t d
ec

is
io

n 
m

ak
er

s 
pa

rt
ic

ip
at

e 
in

 it
s 

de
ve

lo
pm

en
t a

nd
 e

xe
cu

tio
n.

Fr
om

 a
 t

ec
hn

ol
og

y 
pe

rs
pe

ct
iv

e,
 t

he
 i

nf
or

m
at

io
n 

st
ra

te
gy

 e
st

ab
lis

he
s 

th
e 

pr
in

ci
pl

es
 w

hi
ch

 
w

ill
 g

ui
de

 th
e 

or
ga

ni
za

tio
n’

s 
ef

fo
rt

s 
to

 d
er

iv
e 

an
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

rc
hi

te
ct

ur
e 

an
d 

ex
pl

oi
t
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C
ha

p
te

r 
1 

T
he

 Im
p

er
at

iv
e 

fo
r 

a 
N

ew
 A

p
p

ro
ac

h 
to

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e

In
fo

rm
at

io
n

 
A

g
en

d
a 

(I
A

)

A
. E

n
te

rp
ri

se
 

In
fo

rm
at

io
n

S
tr

at
eg

y

B
. O

rg
an

iz
at

io
n

 
an

d
 In

fo
rm

at
io

n
G

o
ve

rn
an

ce

C
. I

n
fo

rm
at

io
n

 
In

fr
as

tr
u

ct
u

re

D
. I

n
fo

rm
at

io
n

 
A

g
en

d
a 

B
lu

ep
ri

n
t 

an
d

 R
o

ad
m

ap

F
ig

u
re

 1
.3

 
In

fo
rm

at
io

n 
A

ge
nd

a

th
e 

tr
us

te
d 

in
fo

rm
at

io
n 

an
d 

ad
va

nc
ed

 a
na

ly
ti

ca
l 

in
si

gh
t 

th
at

 t
he

 a
rc

hi
te

ct
ur

e 
en

ab
le

s.
 A

s 
su

ch
, 

th
e 

en
te

rp
ri

se
 i

nf
or

m
at

io
n 

st
ra

te
gy

 p
ro

vi
de

s 
an

 e
nd

-t
o-

en
d 

vi
si

on
 f

or
 a

ll
 a

sp
ec

ts
 o

f 
th

e 
in

fo
rm

at
io

n.
A

s 
pa

rt
 o

f 
th

is
 p

ro
ce

ss
, 

th
er

e 
ar

e 
th

re
e 

ke
y 

st
ep

s 
th

at
 m

us
t 

be
 p

er
fo

rm
ed

 t
o 

es
ta

bl
is

h 
th

e 
vi

si
on

 a
nd

 s
tr

at
eg

y:

1.
D

efi
ne

 a
n 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

vi
si

on
 b

as
ed

 o
n 

bu
si

ne
ss

 v
al

ue
.

2.
D

et
er

m
in

e 
fu

tu
re

-s
ta

te
 b

us
in

es
s 

ca
pa

bi
lit

ie
s.

3.
Ju

st
if

y 
th

e 
va

lu
e 

to
 th

e 
or

ga
ni

za
tio

n.

1.
5.

1.
1 

D
efi

ne
 a

n 
E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
vi

si
o

n 
b

as
ed

 o
n 

b
us

in
es

s 
va

lu
e

Fr
om

 t
he

 o
ut

se
t, 

IT
 a

nd
 b

us
in

es
s 

le
ad

er
sh

ip
 m

us
t 

de
ve

lo
p 

a 
co

m
pr

eh
en

si
ve

, 
sh

ar
ed

 v
is

io
n 

fo
r 

th
ei

r 
E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
en

vi
ro

nm
en

t. 
T

hi
s 

vi
si

on
 d

es
cr

ib
es

 a
 l

on
g-

te
rm

, a
ch

ie
va

bl
e 

fu
tu

re
-

st
at

e 
en

vi
ro

nm
en

t, 
do

cu
m

en
tin

g 
be

ne
fit

s 
an

d 
ca

pa
bi

lit
ie

s 
in

 b
us

in
es

s 
te

rm
s 

an
d 

sh
ow

in
g 

ho
w

 
in

fo
rm

at
io

n 
is

 c
ap

tu
re

d 
an

d 
us

ed
 a

cr
os

s 
th

e 
en

te
rp

ri
se

. 
T

hi
s 

vi
si

on
 m

us
t 

be
 d

ri
ve

n 
fr

om
, 

an
d 

al
ig

ne
d 

w
ith

, t
he

 b
us

in
es

s 
st

ra
te

gy
. I

n 
th

is
 s

en
se

, t
he

 in
fo

rm
at

io
n 

vi
si

on
 n

ev
er

 e
vo

lv
es

 in
de

pe
nd

-
en

tly
, 

bu
t 

is
 a

lw
ay

s 
tie

d 
to

 t
he

 b
us

in
es

s 
st

ra
te

gy
 v

ia
 i

ts
 o

bj
ec

tiv
es

 a
nd

 p
er

fo
rm

an
ce

 m
et

ri
cs

. 
It

 
in

cl
ud

es
 o

pe
ra

tio
na

l, 
an

al
yt

ic
al

, p
la

nn
in

g 
an

d 
co

nt
ex

tu
al

 in
fo

rm
at

io
n,

 a
nd

 it
 is

 d
es

ig
ne

d 
to

 b
en

e-
fit

 a
lm

os
t 

ev
er

yo
ne

 i
n 

th
e 

en
te

rp
ri

se
, f

ro
m

 e
xe

cu
tiv

e 
le

ad
er

sh
ip

 t
o 

lin
e 

w
or

ke
rs

, a
nd

 f
ro

m
 a

ut
o-

m
at

ed
 s

ys
te

m
s 

to
 e

nd
-c

us
to

m
er

s 
an

d 
su

pp
lie

rs
. 

T
he

 a
lig

nm
en

t 
an

d 
m

ap
pi

ng
 o

f 
bu

si
ne

ss
 a

nd
 

te
ch

ni
ca

l m
et

ad
at

a,
 w

hi
ch

 is
 a

 k
ey

 a
sp

ec
t o

f t
he

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e,
 e

na
bl

es
 th

is
 

in
te

rl
oc

k 
be

tw
ee

n 
th

e 
in

fo
rm

at
io

n 
vi

si
on

 a
nd

 th
e 

bu
si

ne
ss

 s
tr

at
eg

y.

1.
5 

B
ui

ld
in

g
 a

n 
E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
S

tr
at

eg
y 

an
d

 t
he

 In
fo

rm
at

io
n 

A
g

en
d

a 
15

1.
5.

1.
2 

D
et

er
m

in
e 

yo
ur

 fu
tu

re
-s

ta
te

 b
us

in
es

s 
ca

p
ab

ili
ti

es

T
hi

s 
ph

as
e 

fr
am

es
 th

e 
ke

y 
co

m
pa

ri
so

n 
be

tw
ee

n 
th

e 
cu

rr
en

t s
ta

te
 (

“w
he

re
 a

re
 w

e 
no

w
?”

) 
w

ith
 th

e 
de

si
re

d 
fu

tu
re

 s
ta

te
 (“

w
he

re
 d

o 
w

e 
w

an
t t

o 
be

?”
) f

ro
m

 a
 b

us
in

es
s 

va
lu

e 
pe

rs
pe

ct
iv

e.
 T

he
 re

su
lt 

is
 a

 
ga

p 
an

al
ys

is
 th

at
 id

en
tifi

es
 w

ha
t n

ee
ds

 to
 b

e 
ch

an
ge

d 
an

d 
to

 w
ha

t e
xt

en
t, 

or
 in

 o
th

er
 w

or
ds

, w
ha

t 
ef

fo
rt

 is
 re

qu
ir

ed
 to

 c
lo

se
 th

e 
ga

p 
be

tw
ee

n 
w

he
re

 w
e 

ar
e 

an
d 

w
he

re
 w

e 
w

an
t t

o 
be

.
It

 is
 u

se
fu

l t
o 

de
ve

lo
p 

an
 u

nd
er

st
an

di
ng

 o
f b

ot
h 

cu
rr

en
t a

nd
 fu

tu
re

 s
ta

te
 b

y 
th

in
ki

ng
 in

 te
rm

s 
of

 m
at

ur
ity

. 
M

at
ur

ity
 i

s 
a 

m
ea

su
re

 o
f 

es
ta

bl
is

hm
en

t, 
co

m
pe

te
nc

e,
 o

r 
so

ph
is

tic
at

io
n 

in
 a

 g
iv

en
 

ca
pa

bi
lit

y.
 A

t 
th

is
 p

oi
nt

 i
n 

th
e 

st
ra

te
gy

 d
ev

el
op

m
en

t 
pr

oc
es

s,
 b

ot
h 

th
e 

m
at

ur
ity

 m
od

el
 a

nd
 g

ap
 

an
al

ys
is

 a
re

 li
ke

ly
 li

m
ite

d 
to

 a
 v

er
y 

hi
gh

-l
ev

el
 p

oi
nt

 o
f r

ef
er

en
ce

: T
hi

s 
po

in
t o

f r
ef

er
en

ce
 p

ro
vi

de
s 

m
ea

ni
ng

fu
l i

nf
or

m
at

io
n 

on
 h

ow
 m

uc
h 

ch
an

ge
 is

 r
eq

ui
re

d 
w

ith
in

 th
e 

en
te

rp
ri

se
 in

fo
rm

at
io

n 
en

vi
-

ro
nm

en
t a

nd
 p

ro
vi

de
s 

gu
id

an
ce

 to
 e

ns
ur

e 
th

at
 th

e 
bl

ue
pr

in
t a

nd
 r

oa
dm

ap
 a

re
 r

ea
lis

tic
 a

nd
 a

ch
ie

v-
ab

le
. I

ts
 c

re
at

io
n 

m
ig

ht
 r

eq
ui

re
 s

ub
je

ct
iv

e 
op

in
io

ns
 a

nd
 th

e 
pr

oc
es

s 
m

ig
ht

 s
pa

rk
 e

ne
rg

et
ic

 d
eb

at
e 

be
tw

ee
n 

di
ff

er
en

t b
us

in
es

s 
un

its
 a

nd
 I

T
 le

ad
er

s.
 T

hi
s 

sa
id

, i
t i

s 
no

t d
et

ai
le

d 
en

ou
gh

 to
 f

ra
m

e 
in

i-
tia

tiv
es

 o
r t

ra
ns

fo
rm

at
io

n 
w

or
k.

 T
hi

s 
ha

pp
en

s 
w

ith
in

 th
e 

bl
ue

pr
in

t a
nd

 r
oa

dm
ap

 p
ro

ce
ss

.

1.
5.

1.
3 

Ju
st

ify
 t

he
 v

al
ue

 t
o

 t
he

 o
rg

an
iz

at
io

n

Ju
st

if
yi

ng
 th

e 
va

lu
e 

to
 th

e 
or

ga
ni

za
tio

n 
pr

ov
id

es
 a

 d
oc

um
en

te
d,

 v
al

ue
-b

as
ed

 e
co

no
m

ic
 ju

st
ifi

ca
-

tio
n 

fo
r 

en
ab

lin
g 

th
e 

pr
oc

es
s,

 o
rg

an
iz

at
io

n,
 a

nd
 te

ch
no

lo
gy

 c
ap

ab
ili

tie
s 

se
t f

or
th

 in
 th

e 
In

fo
rm

a-
tio

n 
A

ge
nd

a 
R

oa
dm

ap
. A

lth
ou

gh
 i

t 
is

 l
is

te
d 

he
re

 a
s 

an
 e

nd
-p

ro
du

ct
, t

he
 p

ro
ce

ss
 o

f 
bu

ild
in

g 
th

e 
va

lu
e 

ca
se

 (
al

so
 k

no
w

n 
m

or
e 

pl
ai

nl
y 

as
 a

 “
bu

si
ne

ss
 c

as
e”

) 
is

 a
n 

on
go

in
g,

 i
te

ra
tiv

e 
pr

oc
es

s 
th

ro
ug

ho
ut

 th
e 

en
tir

e 
st

ra
te

gy
 d

ev
el

op
m

en
t c

yc
le

, a
nd

 a
n 

on
go

in
g 

m
ea

su
re

m
en

t a
nd

 m
ai

nt
en

an
ce

 
ac

tiv
ity

 th
ro

ug
ho

ut
 d

es
ig

n 
an

d 
im

pl
em

en
ta

tio
n.

T
he

 v
al

ue
 c

as
e 

fr
am

es
 th

e 
be

ne
fit

s 
to

 th
e 

or
ga

ni
za

tio
n,

 ty
pi

ca
lly

 e
xp

re
ss

ed
 b

ot
h 

in
 b

us
in

es
s-

te
rm

s 
an

d 
qu

an
tifi

ab
le

 m
et

ri
cs

, w
he

ne
ve

r p
os

si
bl

e.
 T

he
 v

al
ue

 c
as

e 
is

 in
st

ru
m

en
ta

l i
n 

th
e 

de
ci

si
on

-
m

ak
in

g 
pr

oc
es

s 
an

d 
is

 a
ls

o 
us

ed
 t

o 
m

ai
nt

ai
n 

co
m

m
itm

en
t 

an
d 

en
er

gy
 f

or
 t

he
 t

ra
ns

fo
rm

at
io

n 
th

ro
ug

ho
ut

 t
he

 e
nt

ir
e 

lif
ec

yc
le

. 
It

 i
s 

no
t 

un
co

m
m

on
 f

or
 l

ea
de

rs
 t

o 
lo

se
 f

oc
us

 a
s 

th
ey

 b
ec

om
e 

in
vo

lv
ed

 i
n 

ot
he

r 
im

po
rt

an
t 

ar
ea

s,
 y

et
 t

he
 v

al
ue

 c
as

e 
st

an
ds

 a
s 

an
 i

m
po

rt
an

t 
re

m
in

de
r 

of
 t

he
ir

 
co

m
m

itm
en

t a
nd

 th
e 

re
as

on
s 

to
 c

on
tin

ue
 w

ith
 d

if
fic

ul
t p

ro
je

ct
 w

or
k.

K
ey

 c
om

po
ne

nt
s 

of
 th

e 
st

ra
te

gy
 a

re
 v

al
ue

 d
ri

ve
rs

, o
r, 

in
 o

th
er

 w
or

ds
, t

he
 s

pe
ci

fic
 m

ea
su

ra
-

bl
e 

be
ne

fit
s 

an
d 

at
tr

ib
ut

es
 th

at
 c

re
at

e 
va

lu
e,

 s
uc

h 
as

 id
en

tif
yi

ng
 n

ew
 re

ve
nu

e 
op

po
rt

un
iti

es
, r

ed
uc

-
in

g 
co

st
s,

 o
r 

im
pr

ov
in

g 
pr

od
uc

tiv
ity

. 
T

he
se

 v
al

ue
 d

ri
ve

rs
 c

an
 n

um
be

r 
in

 t
he

 h
un

dr
ed

s 
or

 e
ve

n 
th

ou
sa

nd
s 

fo
r a

n 
en

te
rp

ri
se

, b
ut

 g
en

er
al

ly
 a

re
 lo

gi
ca

lly
 g

ro
up

ed
 b

y:
 c

us
to

m
er

s,
 p

ro
du

ct
s,

 e
m

pl
oy

-
ee

s,
 fi

na
nc

ia
l m

an
ag

em
en

t, 
su

pp
ly

 c
ha

in
, o

r 
ot

he
r 

op
er

at
io

na
l a

nd
 f

un
ct

io
na

l a
re

as
.

B
y 

ha
vi

ng
 a

 t
im

el
y 

lin
e-

of
-s

ig
ht

 i
nt

o 
th

es
e 

va
lu

e 
dr

iv
er

s,
 e

xe
cu

tiv
es

 c
an

 b
et

te
r 

id
en

tif
y 

th
os

e 
op

po
rt

un
iti

es
 th

at
 r

ep
re

se
nt

 th
e 

gr
ea

te
st

 v
al

ue
 a

nd
 r

et
ur

n 
on

 in
ve

st
m

en
t f

or
 th

e 
co

rp
or

at
io

n.

1.
5.

2 
O

rg
an

iz
at

io
na

l R
ea

d
in

es
s 

an
d

 In
fo

rm
at

io
n 

G
o

ve
rn

an
ce

A
ft

er
 th

e 
vi

si
on

 a
nd

 s
tr

at
eg

y 
ar

e 
co

m
pl

et
ed

, t
he

 n
ex

t s
te

p 
is

 to
 e

va
lu

at
e 

th
e 

re
ad

in
es

s 
of

 th
e 

or
ga

-
ni

za
tio

n 
to

 e
m

br
ac

e 
an

d 
im

pl
em

en
t t

he
se

 p
la

ns
. W

hi
le

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

is
 o

ft
en

 th
ou

gh
t o

f 
in

 te
rm

s 
of

 s
ys

te
m

s 
an

d 
te

ch
no

lo
gy

, i
t i

s 
th

e 
pe

op
le

, p
ro

ce
ss

es
, o

rg
an

iz
at

io
n,

 a
nd

 c
ul

tu
re

 th
at

 u
lti

-
m

at
el

y 
co

nt
ri

bu
te

 h
ea

vi
ly

 to
 s

uc
ce

ss
.
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C
ha

p
te

r 
1 

T
he

 Im
p

er
at

iv
e 

fo
r 

a 
N

ew
 A

p
p

ro
ac

h 
to

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e

In
fo

rm
at

io
n 

G
ov

er
na

nc
e 

is
 a

 c
ri

tic
al

 c
om

po
ne

nt
 in

 a
lig

ni
ng

 th
e 

pe
op

le
, p

ro
ce

ss
es

, a
nd

 te
ch

-
no

lo
gy

 to
 e

ns
ur

e 
th

e 
ac

cu
ra

cy
, c

on
si

st
en

cy
, t

im
el

in
es

s 
an

d 
tr

an
sp

ar
en

cy
 o

f d
at

a 
so

 th
at

 it
 c

an
 tr

ul
y 

be
co

m
e 

an
 e

nt
er

pr
is

e 
as

se
t. 

In
fo

rm
at

io
n 

G
ov

er
na

nc
e 

ca
n 

he
lp

 u
nl

oc
k 

th
e 

fin
an

ci
al

 a
dv

an
ta

ge
s 

th
at

 
ar

e 
de

ri
ve

d 
by

 i
m

pr
ov

ed
 d

at
a 

qu
al

ity
, m

an
ag

em
en

t 
pr

oc
es

se
s,

 a
nd

 a
cc

ou
nt

ab
ili

ty
. B

us
in

es
s 

pe
r-

fo
rm

an
ce

 a
nd

 th
e 

ag
ili

ty
 o

f 
th

e 
E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

rc
hi

te
ct

ur
e 

ar
e 

al
so

 d
ep

en
de

nt
 o

n 
ef

fe
c-

tiv
e 

en
te

rp
ri

se
 i

nf
or

m
at

io
n 

de
fin

iti
on

 a
nd

 g
ov

er
na

nc
e.

 T
hi

s 
is

 d
on

e 
vi

a 
co

m
m

on
 d

efi
ni

tio
ns

 a
nd

 
pr

oc
es

se
s 

th
at

 d
ri

ve
 e

ff
ec

tiv
e 

st
ra

te
gy

 d
ev

el
op

m
en

t, 
ex

ec
ut

io
n,

 tr
ac

ki
ng

, a
nd

 m
an

ag
em

en
t. 

To
 th

is
 

en
d,

 In
fo

rm
at

io
n 

G
ov

er
na

nc
e 

is
 a

n 
im

po
rt

an
t e

na
bl

er
 fo

r t
he

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e.
A

t 
th

e 
ou

ts
et

, 
it 

is
 e

ss
en

tia
l 

to
 a

ss
es

s 
th

e 
or

ga
ni

za
tio

n’
s 

cu
rr

en
t 

in
fo

rm
at

io
n 

go
ve

rn
an

ce
 

fr
am

ew
or

k 
an

d 
pr

oc
es

se
s 

to
 d

et
er

m
in

e 
w

he
th

er
 th

ey
 a

re
 r

ob
us

t e
no

ug
h 

to
 s

us
ta

in
 a

 c
om

pe
tit

iv
e,

 
lo

ng
-t

er
m

 I
nf

or
m

at
io

n 
A

ge
nd

a.
 T

o 
m

an
ag

e 
in

fo
rm

at
io

n 
as

 a
 s

tr
at

eg
ic

 a
ss

et
, m

an
ag

in
g 

th
e 

qu
al

ity
 

of
 d

at
a 

an
d 

co
nt

en
t 

is
 c

ri
tic

al
 a

nd
 c

an
 b

e 
ac

co
m

pl
is

he
d 

on
ly

 w
ith

 t
he

 r
ig

ht
 g

ov
er

na
nc

e 
an

d 
pr

oc
es

se
s 

in
 p

la
ce

, s
up

po
rt

ed
 b

y 
ap

pr
op

ri
at

e 
to

ol
s 

an
d 

te
ch

no
lo

gy
.

1.
5.

3 
In

fo
rm

at
io

n 
In

fr
as

tr
uc

tu
re

A
ss

es
si

ng
 a

nd
 p

la
nn

in
g 

th
e 

In
fo

rm
at

io
n 

In
fr

as
tr

uc
tu

re
 is

 a
n 

in
te

gr
al

 p
ar

t o
f 

de
ve

lo
pi

ng
 th

e 
In

fo
r-

m
at

io
n 

A
ge

nd
a.

 A
nd

 w
hi

le
 th

er
e 

is
 a

 s
tr

on
g 

af
fin

ity
 o

f a
ll 

ph
as

es
 o

f t
he

 In
fo

rm
at

io
n 

A
ge

nd
a 

to
 th

e 
E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

rc
hi

te
ct

ur
e,

 it
 is

 a
n 

in
te

gr
al

 p
ar

t o
f 

th
e 

In
fo

rm
at

io
n 

In
fr

as
tr

uc
tu

re
 p

ha
se

. 
T

he
 a

bi
lit

y 
to

 g
ov

er
n 

th
e 

In
fo

rm
at

io
n 

In
fr

as
tr

uc
tu

re
 a

nd
 to

 a
na

ly
ze

 th
e 

ef
fo

rt
s 

ne
ed

ed
 to

 g
et

 f
ro

m
 

th
e 

“a
s-

is
” 

st
at

e 
to

 th
e 

“t
o-

be
” 

st
at

e 
su

pp
or

tin
g 

ne
w

 b
us

in
es

s 
ne

ed
s 

re
qu

ir
es

 a
 c

om
pr

eh
en

si
ve

 m
ap

 
of

 a
ll 

in
fo

rm
at

io
n 

sy
st

em
s 

in
 t

he
 e

nt
er

pr
is

e.
 T

hi
s 

m
ap

 f
or

 t
he

 I
nf

or
m

at
io

n 
In

fr
as

tr
uc

tu
re

 i
s 

th
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e 
an

d 
is

 th
us

 a
n 

in
te

gr
al

 p
ar

t o
f 

th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

bl
ue

-
pr

in
t. 

T
hi

s 
ar

ch
ite

ct
ur

e 
m

us
t 

in
cl

ud
e 

a 
co

m
pa

ny
’s

 c
ur

re
nt

 t
oo

ls
 a

nd
 t

ec
hn

ol
og

ie
s 

w
hi

le
 a

t 
th

e 
sa

m
e 

tim
e 

in
co

rp
or

at
in

g 
th

e 
ne

w
er

 t
ec

hn
ol

og
ie

s 
th

at
 p

ro
vi

de
 t

he
 r

eq
ui

si
te

 e
nt

er
pr

is
e 

sc
al

ab
ili

ty
 

an
d 

su
st

ai
na

bi
lit

y 
ne

ce
ss

ar
y 

to
 a

dd
re

ss
 b

ot
h 

sh
or

t t
er

m
 a

nd
 lo

ng
er

 te
rm

 b
us

in
es

s 
pr

io
ri

tie
s.

T
he

re
 a

re
 t

w
o 

im
po

rt
an

t 
st

ep
s.

 F
ir

st
, 

yo
u 

m
us

t 
un

de
rs

ta
nd

 t
he

 c
ur

re
nt

 i
nf

or
m

at
io

n 
in

fr
a-

st
ru

ct
ur

e 
en

vi
ro

nm
en

t 
an

d 
ca

pt
ur

e 
th

is
 i

n 
an

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e 
sh

ow
in

g 
th

e 
cu

rr
en

t s
ta

te
. S

ec
on

d,
 y

ou
 n

ee
d 

to
 d

efi
ne

 th
e 

fu
tu

re
 in

fo
rm

at
io

n 
in

fr
as

tr
uc

tu
re

 a
nd

 c
ap

tu
re

 th
is

 in
 

an
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

rc
hi

te
ct

ur
e 

sh
ow

in
g 

th
e 

fu
tu

re
 s

ta
te

. Y
ou

 c
an

 th
en

 id
en

tif
y 

im
po

rt
an

t 
ga

ps
 d

et
er

m
in

in
g 

w
ha

t i
s 

ne
ed

ed
 to

 g
et

 fr
om

 c
ur

re
nt

 to
 fu

tu
re

 s
ta

te
.

1.
5.

3.
1 

U
nd

er
st

an
d

 y
o

ur
 c

ur
re

nt
 In

fo
rm

at
io

n 
In

fr
as

tr
uc

tu
re

 E
nv

ir
o

nm
en

t

T
hi

s 
ac

tiv
ity

 i
nv

ol
ve

s 
un

de
rs

ta
nd

in
g 

th
e 

co
m

pa
ny

’s
 e

xi
st

in
g 

In
fo

rm
at

io
n 

In
fr

as
tr

uc
tu

re
 w

ith
 a

 
go

al
 o

f 
le

ve
ra

gi
ng

, t
o 

th
e 

gr
ea

te
st

 e
xt

en
t p

os
si

bl
e,

 th
e 

in
ve

st
m

en
ts

 th
at

 h
av

e 
al

re
ad

y 
be

en
 m

ad
e.

 
T

he
 c

ur
re

nt
 s

ta
te

 a
rc

hi
te

ct
ur

e 
ca

n 
th

en
 b

e 
co

m
pa

re
d 

to
 t

he
 f

ut
ur

e 
st

at
e 

ar
ch

ite
ct

ur
e 

to
 i

de
nt

if
y 

th
os

e 
te

ch
no

lo
gy

 a
re

as
 w

he
re

 t
he

re
 m

ig
ht

 b
e 

re
du

nd
an

t 
to

ol
s 

an
d 

te
ch

no
lo

gi
es

 o
r, 

on
 t

he
 o

th
er

 
ha

nd
, t

ho
se

 a
re

as
 w

he
re

 a
dd

iti
on

al
 te

ch
no

lo
gy

 m
ig

ht
 b

e 
re

qu
ir

ed
 n

ow
 o

r i
n 

th
e 

fu
tu

re
.

1.
5.

3.
2 

D
efi

ne
 y

o
ur

 fu
tu

re
 In

fo
rm

at
io

n 
In

fr
as

tr
uc

tu
re

A
s 

m
uc

h 
as

 t
he

 b
us

in
es

s 
vi

si
on

 i
s 

es
se

nt
ia

l 
in

 d
es

cr
ib

in
g 

th
e 

de
si

re
d 

fu
tu

re
 s

ta
te

, 
de

fin
in

g 
th

e 
fu

tu
re

 E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e 
de

sc
ri

be
s 

a 
lo

ng
er

-t
er

m
 a

nd
 a

ch
ie

va
bl

e 
“t

o-
be

” 
st

at
e

1.
5 

B
ui

ld
in

g
 a

n 
E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
S

tr
at

eg
y 

an
d

 t
he

 In
fo

rm
at

io
n 

A
g

en
d

a 
17

fo
r t

he
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
te

ch
no

lo
gy

 e
nv

ir
on

m
en

t. 
M

an
y 

di
ff

er
en

t i
nf

or
m

at
io

n 
st

ak
eh

ol
de

rs
 

sh
ou

ld
 p

ar
tic

ip
at

e 
in

 th
is

 p
ro

ce
ss

, i
nc

lu
di

ng
: E

nt
er

pr
is

e 
A

rc
hi

te
ct

ur
e,

 I
nf

or
m

at
io

n 
M

an
ag

em
en

t, 
B

us
in

es
s 

In
te

lli
ge

nc
e,

 a
nd

 C
on

te
nt

 M
an

ag
em

en
t, 

to
 n

am
e 

a 
fe

w
. T

he
 r

em
ai

nd
er

 o
f 

th
is

 b
oo

k 
w

ill
 

de
sc

ri
be

 th
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e 
pr

oc
es

s 
in

 m
uc

h 
m

or
e 

de
ta

il.

1.
5.

4 
In

fo
rm

at
io

n 
A

g
en

d
a 

B
lu

ep
ri

nt
 a

nd
 R

o
ad

m
ap

T
he

 fi
na

l s
te

p 
in

 th
e 

de
ve

lo
pm

en
t o

f 
an

 I
nf

or
m

at
io

n 
A

ge
nd

a 
is

 th
e 

m
os

t i
m

po
rt

an
t. 

T
he

 th
re

e 
pr

e-
vi

ou
s 

st
ep

s 
ha

ve
 e

ac
h 

pr
im

ar
ily

 f
oc

us
ed

 o
n 

a 
si

ng
le

 i
m

po
rt

an
t 

di
m

en
si

on
. 

In
 d

ev
el

op
in

g 
th

e 
In

fo
rm

at
io

n 
A

ge
nd

a 
B

lu
ep

ri
nt

 a
nd

 R
oa

dm
ap

, 
th

es
e 

th
re

e 
el

em
en

ts
 c

om
e 

to
ge

th
er

 a
nd

 a
re

 
ex

pr
es

se
d 

in
 th

e 
B

lu
ep

ri
nt

 v
ia

 th
e 

en
d-

st
at

e 
vi

si
on

. T
hi

s 
is

 c
om

pl
em

en
te

d 
w

ith
 a

 s
ho

rt
-t

er
m

 ta
ct

i-
ca

l 
pl

an
 a

nd
 a

 h
ig

he
r 

le
ve

l, 
lo

ng
er

-t
er

m
 s

tr
at

eg
ic

 p
la

n 
in

cl
ud

ed
 i

n 
th

e 
R

oa
dm

ap
. T

hi
s 

B
lu

ep
ri

nt
 

an
d 

R
oa

dm
ap

 h
el

p 
en

su
re

 t
ha

t 
th

e 
In

fo
rm

at
io

n 
A

ge
nd

a 
cr

ea
te

s 
va

lu
e 

fo
r 

th
e 

or
ga

ni
za

tio
n,

 
re

m
ai

ns
 a

lig
ne

d 
w

ith
 b

us
in

es
s 

dy
na

m
ic

s 
an

d 
re

qu
ir

em
en

ts
, a

nd
 p

ri
or

iti
ze

s 
th

e 
ne

ce
ss

ar
y 

pr
oj

ec
ts

 
in

 th
e 

ri
gh

t s
eq

ue
nc

e 
ba

se
d 

on
 th

e 
de

liv
er

ed
 v

al
ue

.
In

 e
ss

en
ce

, t
he

 B
lu

ep
ri

nt
 d

es
cr

ib
es

 th
e 

“w
ha

t”
 th

e 
or

ga
ni

za
tio

n 
is

 g
oi

ng
 to

 d
o 

an
d 

“w
he

re
” 

th
ey

 a
re

 g
oi

ng
, 

as
 i

t 
re

la
te

s 
to

 t
he

 i
nf

or
m

at
io

n 
m

an
ag

em
en

t 
vi

si
on

. A
nd

 t
he

 R
oa

dm
ap

 d
efi

ne
s 

“h
ow

” 
to

 a
ch

ie
ve

 th
is

 v
is

io
n.

 T
w

o 
ke

y 
w

or
k 

st
re

am
s 

gu
id

e 
th

is
 p

ro
ce

ss
 to

 s
uc

ce
ss

fu
l c

om
pl

et
io

n:

1.
 

D
ev

el
op

 th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

B
lu

ep
ri

nt
.

2.
 

D
ev

el
op

 th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

R
oa

dm
ap

 a
nd

 P
ro

je
ct

 P
la

ns
.

1.
5.

4.
1 

D
ev

el
o

p
 t

he
 In

fo
rm

at
io

n 
A

g
en

d
a 

B
lu

ep
ri

nt

In
 th

is
 s

te
p 

of
 th

e 
In

fo
rm

at
io

n 
A

ge
nd

a 
de

ve
lo

pm
en

t p
ro

ce
ss

, a
n 

op
er

at
io

na
l v

ie
w

 o
f 

th
e 

pr
op

os
ed

 
E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
ca

pa
bi

lit
ie

s 
is

 d
ev

el
op

ed
, r

en
de

re
d,

 a
nd

 d
es

cr
ib

ed
 r

el
at

iv
e 

to
 h

ow
 it

 e
xi

st
s 

in
 i

ts
 p

ro
po

se
d 

en
d 

st
at

e.
 I

t 
is

 a
 f

us
io

n 
of

 b
us

in
es

s 
ca

pa
bi

lit
ie

s,
 o

rg
an

iz
at

io
na

l 
de

si
gn

, a
nd

 t
ec

h-
no

lo
gi

es
 re

qu
ir

ed
 to

 e
na

bl
e 

th
e 

tr
an

sf
or

m
at

io
n.

 T
he

 B
lu

ep
ri

nt
 a

ns
w

er
s 

th
e 

qu
es

tio
n 

“W
ha

t a
re

 w
e 

go
in

g 
to

 b
ui

ld
?”

 T
hi

s 
B

lu
ep

ri
nt

, i
f f

ul
ly

 d
ev

el
op

ed
, i

s 
th

e 
to

-b
e 

st
at

e 
of

 th
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e.
M

uc
h 

lik
e 

th
e 

bl
ue

pr
in

t f
or

 a
 h

ou
se

 c
on

ta
in

in
g 

st
ru

ct
ur

al
 e

le
m

en
ts

, s
uc

h 
as

 p
lu

m
bi

ng
, e

le
c-

tr
ic

al
, m

ec
ha

ni
ca

l, 
an

d 
so

 o
n,

 th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

B
lu

ep
ri

nt
 p

ro
vi

de
s 

th
e 

de
si

gn
 f

or
 th

e 
ne

w
 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

en
vi

ro
nm

en
t.

D
if

fe
re

nt
 f

ro
m

 th
e 

vi
si

on
, t

he
 B

lu
ep

ri
nt

 is
 d

es
cr

ib
ed

 in
 o

pe
ra

tio
na

l t
er

m
s.

 T
o 

co
nt

in
ue

 th
e 

ho
us

e 
an

al
og

y,
 t

he
 v

is
io

n 
fo

r 
th

e 
ho

us
e 

m
ig

ht
 d

es
cr

ib
e 

its
 s

iz
e,

 n
um

be
r 

of
 r

oo
m

s,
 w

he
th

er
 i

t’s
 

m
od

er
n,

 h
as

 a
 w

ar
m

 d
es

ig
n,

 o
r i

s 
er

go
no

m
ic

, a
nd

 s
o 

on
. T

he
 B

lu
ep

ri
nt

 is
 s

ta
te

d 
in

 te
rm

s 
of

 b
ri

ck
s,

 
m

or
ta

r, 
pi

pe
s,

 w
ir

es
, a

nd
 s

o 
on

. I
n 

th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

co
nt

ex
t, 

th
e 

vi
si

on
 m

ig
ht

 b
e 

vo
ic

ed
 in

 
st

at
em

en
ts

 s
uc

h 
as

 “
U

se
rs

 a
re

 a
bl

e 
to

 a
cc

es
s 

re
al

 ti
m

e 
pe

rf
or

m
an

ce
 d

at
a,

” 
w

he
re

as
 th

e 
B

lu
ep

ri
nt

 
m

ig
ht

 d
es

cr
ib

e 
“a

n 
on

lin
e 

pe
rf

or
m

an
ce

 d
at

a 
da

sh
bo

ar
d 

su
pp

or
te

d 
by

 a
 b

us
in

es
s 

in
te

lli
ge

nc
e 

da
ta

-
ba

se
 a

nd
 ru

le
s 

en
gi

ne
.”

A
lth

ou
gh

 w
e 

de
sc

ri
be

 th
e 

B
lu

ep
ri

nt
 a

s 
an

 e
nd

-s
ta

te
, a

 g
oo

d 
B

lu
ep

ri
nt

 is
 d

es
ig

ne
d 

fo
r f

ut
ur

e 
ex

te
ns

ib
ili

ty
, 

m
ea

ni
ng

 t
ha

t 
it 

w
ill

 p
ro

vi
de

 a
 fl

ex
ib

le
 f

ou
nd

at
io

n 
fo

r 
th

e 
fu

tu
re

, 
as

 t
he

 b
us

in
es

s 
st

ra
te

gy
, r

eq
ui

re
m

en
ts

, a
nd

 te
ch

no
lo

gi
es

 c
ha

ng
e 

ov
er

 ti
m

e.
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C
ha

p
te

r 
1 

T
he

 Im
p

er
at

iv
e 

fo
r 

a 
N

ew
 A

p
p

ro
ac

h 
to

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e

1.
5.

4.
2 

D
ev

el
o

p
 t

he
 In

fo
rm

at
io

n 
A

g
en

d
a 

R
o

ad
m

ap
 a

nd
 p

ro
je

ct
 p

la
ns

T
hi

s 
w

or
k 

st
re

am
 in

vo
lv

es
 c

re
at

in
g 

th
e 

ro
ad

m
ap

 o
f 

pr
io

ri
tiz

ed
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
in

iti
at

iv
es

 
an

d 
pr

oj
ec

ts
 d

es
ig

ne
d 

to
 b

ui
ld

 o
ut

 t
he

 p
ro

ce
ss

es
, 

ar
ch

ite
ct

ur
e,

 a
nd

 c
ap

ab
ili

tie
s 

de
si

gn
ed

 i
n 

th
e 

B
lu

ep
ri

nt
. 

T
he

 B
lu

ep
ri

nt
 a

ns
w

er
s 

th
e 

qu
es

tio
n 

“W
ha

t 
ar

e 
w

e 
tr

yi
ng

 t
o 

bu
ild

?”
 T

he
 R

oa
dm

ap
 

an
sw

er
s 

th
e 

qu
es

tio
n 

“H
ow

 a
re

 w
e 

go
in

g 
to

 b
ui

ld
 it

?”
T

he
 u

lti
m

at
e 

pr
od

uc
t o

f 
th

e 
R

oa
dm

ap
 is

 a
 p

ri
or

iti
ze

d 
po

rt
fo

lio
 o

f 
in

iti
at

iv
es

, p
ro

je
ct

s,
 a

nd
 

w
av

es
 t

ha
t 

bu
ild

 o
ut

 t
he

 f
ea

tu
re

s 
of

 t
he

 B
lu

ep
ri

nt
. E

ac
h 

pr
oj

ec
t 

(o
r 

gr
ou

p 
of

 p
ro

je
ct

s)
 t

yp
ic

al
ly

 
fo

cu
se

s 
on

 d
el

iv
er

in
g 

sp
ec

ifi
c 

fu
nc

tio
na

lit
y 

an
d 

in
cl

ud
es

 a
n 

un
de

rl
yi

ng
 w

or
k 

pl
an

. T
he

se
 p

ro
je

ct
 

pl
an

s 
ty

pi
ca

lly
 in

cl
ud

e 
go

al
s,

 r
es

ou
rc

es
, s

ch
ed

ul
es

, d
el

iv
er

ab
le

s,
 m

ile
st

on
es

, a
ct

iv
iti

es
, r

es
po

ns
i-

bi
lit

ie
s,

 a
nd

 b
ud

ge
ts

. B
ec

au
se

 o
f 

th
e 

re
la

tiv
e 

co
m

pl
ex

ity
 a

nd
 m

ag
ni

tu
de

 o
f 

w
or

k 
re

qu
ir

ed
 a

t 
an

 
en

te
rp

ri
se

-l
ev

el
, a

 g
oo

d 
ro

ad
m

ap
 n

ee
ds

 to
 in

te
gr

at
e 

th
es

e 
pl

an
s 

in
 a

 w
ay

 th
at

 d
el

iv
er

s 
sh

or
t-

te
rm

 
va

lu
e 

“q
ui

ck
 h

its
” 

w
hi

le
 a

ls
o 

sp
ec

if
yi

ng
 t

he
 l

on
ge

r 
te

rm
 a

pp
ro

ac
h,

 c
on

si
st

en
t 

w
ith

 t
he

 b
us

in
es

s 
pr

io
ri

tie
s 

an
d 

th
e 

In
fo

rm
at

io
n 

B
lu

ep
ri

nt
. T

o 
th

is
 e

nd
, t

he
 f

ol
lo

w
in

g 
te

ch
ni

qu
es

 a
re

 o
ft

en
 u

se
d 

to
 

de
ve

lo
p 

th
e 

In
fo

rm
at

io
n 

B
lu

ep
ri

nt
 R

oa
dm

ap
:

•
V

ar
yi

ng
 l

ev
el

s 
of

 s
um

m
ar

y 
an

d 
de

ta
il 

in
 t

he
 r

oa
dm

ap
—

T
he

se
 a

re
 u

se
d 

to
 d

es
cr

ib
e 

pr
og

re
ss

 a
nd

 p
la

ns
 w

ith
 d

if
fe

re
nt

 a
ud

ie
nc

es
. I

t i
s 

ty
pi

ca
l t

o 
de

ve
lo

p 
a 

m
ac

ro
 v

ie
w

 o
f 

th
e 

en
tir

e 
ro

ad
m

ap
, u

su
al

ly
 e

xp
re

ss
ed

 o
n 

a 
si

ng
le

 p
ag

e 
w

ith
 la

rg
e,

 te
le

gr
ap

hi
c 

ch
ev

ro
ns

 th
at

 
sh

ow
 th

e 
en

tir
e 

pi
ct

ur
e 

at
 a

n 
ex

ec
ut

iv
e 

le
ve

l. 
Su

pp
or

tin
g 

th
is

 w
ill

 b
e 

de
ta

ile
d 

w
or

k 
pl

an
s 

de
ve

lo
pe

d 
fo

r t
he

 fi
rs

t p
ro

je
ct

(s
).

•
Se

qu
en

ti
al

 
pr

io
ri

ti
za

ti
on

 
of

 
gr

ou
ps

 
of

 
pr

oj
ec

ts
—

T
he

se
 

ar
e 

us
ua

lly
 

de
fin

ed
 

as
 

“w
av

es
,”

 w
hi

ch
 a

re
 c

ol
le

ct
io

ns
 o

f p
ro

je
ct

s 
th

at
 h

ap
pe

n 
in

 a
 s

eq
ue

nc
e 

(f
or

 e
xa

m
pl

e,
 W

av
e 

1,
 W

av
e 

2,
 W

av
e 

3,
 a

nd
 s

o 
on

) b
as

ed
 o

n 
th

ei
r i

m
po

rt
an

ce
 to

 th
e 

or
ga

ni
za

tio
n,

 th
ei

r l
ik

el
i-

ho
od

 t
o 

de
liv

er
 i

m
m

ed
ia

te
 b

en
efi

ts
 o

r 
pa

yb
ac

k,
 c

om
m

on
al

ity
 o

f 
th

e 
pr

oj
ec

ts
, 

an
d 

th
e 

de
pe

nd
en

cy
 o

f 
th

ei
r 

co
m

pl
et

io
n 

fo
r 

fu
tu

re
 w

av
es

. 
Sm

ar
tly

 o
rg

an
iz

ed
 a

nd
 s

eq
ue

nc
ed

 
w

av
es

 m
ax

im
iz

e 
th

e 
be

ne
fit

s 
of

 th
e 

pr
oj

ec
ts

 to
 th

e 
or

ga
ni

za
tio

n.
 O

ft
en

tim
es

, c
om

pa
ni

es
 

ar
e 

ab
le

 to
 “

fu
nd

” 
fu

tu
re

 w
av

es
 w

ith
 th

e 
be

ne
fit

s 
ge

ne
ra

te
d 

fr
om

 th
e 

ea
rl

y 
w

av
es

.

•
A

 p
or

tf
ol

io
 a

pp
ro

ac
h—

T
hi

s 
is

 u
se

d 
to

 m
an

ag
e 

m
ul

tip
le

, p
ar

al
le

l p
ro

je
ct

s 
to

 e
ns

ur
e 

th
e 

be
st

 u
se

 o
f 

va
lu

ab
le

 r
es

ou
rc

es
, t

o 
re

du
ce

 a
nd

 i
m

pr
ov

e 
co

or
di

na
tio

n 
am

on
g 

th
e 

va
ri

ou
s 

te
am

s,
 to

 re
co

nc
ile

 e
ff

or
ts

 w
ith

 e
xi

st
in

g 
or

 in
-fl

ig
ht

 p
ro

je
ct

s,
 a

nd
 to

 m
an

ag
e 

th
e 

re
so

ur
ce

 
im

pa
ct

 (b
e 

it 
pe

op
le

 o
r i

nv
es

tm
en

t d
ol

la
rs

) o
n 

th
e 

or
ga

ni
za

tio
n.

•
C

en
te

r 
of

 E
xc

el
le

nc
e 

(C
O

E
) o

r 
C

en
te

r 
of

 C
om

pe
te

nc
y 

(C
O

C
)—

T
hi

s 
is

 a
n 

or
ga

ni
za

-
tio

na
l 

ite
m

—
th

e 
pr

ev
io

us
 b

ul
le

ts
 w

er
e 

pr
oj

ec
t-

re
la

te
d 

ite
m

s.
 T

he
 C

O
E

s 
an

d 
C

O
C

s 
ar

e 
de

pl
oy

ed
 to

 a
cc

om
pl

is
h 

th
is

 p
or

tf
ol

io
 a

pp
ro

ac
h 

at
 m

an
y 

or
ga

ni
za

tio
ns

. T
he

se
 c

en
te

rs
 a

re
 

an
 e

ff
ec

tiv
e 

w
ay

 o
f b

ui
ld

in
g 

an
d 

en
ha

nc
in

g 
ke

y 
in

fo
rm

at
io

n 
m

an
ag

em
en

t s
ki

lls
 a

nd
 th

en
 

le
ve

ra
gi

ng
 th

os
e 

sk
ill

s 
ac

ro
ss

 m
ul

tip
le

 p
ro

je
ct

s.

T
he

 R
oa

dm
ap

 re
pr

es
en

ts
 th

e 
fin

al
 a

nd
 m

os
t i

m
po

rt
an

t p
ro

du
ct

 p
ro

du
ce

d 
fr

om
 th

e 
In

fo
rm

at
io

n 
A

ge
nd

a 
pr

oc
es

s 
be

ca
us

e 
it 

br
in

gs
 to

ge
th

er
 th

e 
re

su
lts

 fr
om

 e
ac

h 
of

 th
e 

ot
he

r t
hr

ee
 P

ha
se

s.
 H

ow
ev

er
, 

m
an

y 
w

el
l-

in
te

nt
io

ne
d 

m
an

ag
er

s 
ha

ve
 t

he
 u

rg
e 

to
 s

ki
p 

th
e 

ot
he

r 
ph

as
es

 o
f 

th
e 

In
fo

rm
at

io
n

1.
6 

B
es

t 
P

ra
ct

ic
es

 in
 D

ri
vi

ng
 E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
P

la
nn

in
g

 S
uc

ce
ss
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A
ge

nd
a 

de
ve

lo
pm

en
t p

ro
ce

ss
 a

nd
 a

tte
m

pt
 to

 d
ra

ft
 th

ei
r o

w
n 

in
di

vi
du

al
 p

ro
je

ct
 p

la
ns

 fr
om

 th
e 

st
ar

t, 
or

 p
er

ha
ps

 ri
gh

t a
ft

er
 th

e 
vi

si
on

 is
 s

et
. F

ro
m

 a
n 

en
te

rp
ri

se
 p

er
sp

ec
tiv

e,
 th

is
 is

 a
 “

re
ci

pe
 fo

r d
is

as
te

r”
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 it

 c
om

m
on

ly
 e

na
bl

es
 th

es
e 

te
am

s 
to

 d
ev

el
op

 th
ei

r 
ow

n 
de

si
gn

s 
an

d 
se

le
ct

 th
ei

r 
ow

n 
te

ch
no

lo
gi

es
 

fo
r 

sp
ec

ifi
c 

ca
pa

bi
lit

ie
s 

an
d 

fu
nc

tio
ns

 w
ith

ou
t a

 v
ie

w
 o

f 
th

e 
ov

er
al

l e
nv

ir
on

m
en

t. 
In

 fa
ct

, t
hi

s 
is

 h
ow

 
m

an
y 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

en
vi

ro
nm

en
ts

 b
ec

am
e 

th
e 

“j
un

gl
e”

 th
at

 th
ey

 a
re

 to
da

y 
w

he
n 

pr
oj

ec
ts

 a
re

 
sp

aw
ne

d 
fr

om
 th

e 
“b

ot
to

m
 u

p”
 a

nd
 n

ot
 g

ui
de

d 
by

 a
 c

en
tr

al
 v

is
io

n,
 st

ra
te

gy
, a

nd
 p

la
n.

T
he

 p
ro

ce
ss

 d
es

cr
ib

ed
 p

re
vi

ou
sl

y,
 w

hi
le

 g
en

er
al

iz
ed

, d
es

cr
ib

es
 a

 p
ro

ve
n 

an
d 

hi
gh

-q
ua

lit
y 

ap
pr

oa
ch

 to
 a

n 
In

fo
rm

at
io

n 
A

ge
nd

a 
de

ve
lo

pm
en

t. 
E

ac
h 

en
te

rp
ri

se
 s

ho
ul

d 
ta

ilo
r, 

w
ei

gh
, a

nd
 p

ri
or

-
iti

ze
 a

ct
iv

iti
es

 to
 s

ui
t i

ts
 in

di
vi

du
al

 n
ee

ds
 a

nd
 s

itu
at

io
n.

 D
if

fe
re

nt
 o

rg
an

iz
at

io
ns

 w
ill

 w
an

t t
o 

cu
s-

to
m

iz
e 

or
 a

dd
 c

er
ta

in
 s

te
ps

 b
as

ed
 o

n 
th

ei
r 

in
di

vi
du

al
 c

ir
cu

m
st

an
ce

s 
an

d 
pr

io
ri

tie
s.

 I
n 

ge
ne

ra
l, 

th
es

e 
fo

ur
 a

ct
iv

iti
es

 r
ep

re
se

nt
 th

e 
m

aj
or

 d
ec

is
io

n 
po

in
ts

 a
nd

 d
el

iv
er

ab
le

s 
ne

ed
ed

 to
 c

re
at

e 
a 

co
m

-
pr

eh
en

si
ve

, p
ra

gm
at

ic
, a

nd
 fl

ex
ib

le
 In

fo
rm

at
io

n 
A

ge
nd

a.

1.
6 

B
es

t 
P

ra
ct

ic
es

 in
 D

ri
vi

ng
 E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
P

la
nn

in
g

 S
uc

ce
ss

T
he

 I
nf

or
m

at
io

n 
A

ge
nd

a 
de

ve
lo

pm
en

t p
ro

ce
ss

 is
 o

ft
en

 c
ha

lle
ng

in
g,

 w
ith

 e
ac

h 
si

tu
at

io
n 

re
qu

ir
in

g 
its

 o
w

n 
ba

la
nc

e 
of

 s
tr

uc
tu

re
d 

ap
pr

oa
ch

, s
en

si
tiv

ity
 to

 c
om

pa
ny

 c
ul

tu
re

, a
nd

 th
e 

m
es

hi
ng

 o
f s

tr
on

g 
pe

rs
on

al
iti

es
 a

nd
 o

pi
ni

on
s 

fr
om

 d
iv

er
se

 t
ea

m
s.

 B
as

ed
 o

n 
IB

M
’s

 e
xp

er
ie

nc
e 

w
or

ki
ng

 w
ith

 m
ul

-
tip

le
 o

rg
an

iz
at

io
ns

, 
th

e 
fo

llo
w

in
g 

se
ct

io
ns

 d
is

cu
ss

 b
es

t 
pr

ac
tic

es
 a

nd
 c

on
si

de
ra

tio
ns

 f
or

 h
ow

 t
o 

de
ve

lo
p 

an
d 

de
pl

oy
 a

 s
uc

ce
ss

fu
l I

nf
or

m
at

io
n 

A
ge

nd
a.

1.
6.

1 
A

lig
ni

ng
 t

he
 In

fo
rm

at
io

n 
A

g
en

d
a 

w
it

h 
B

us
in

es
s 

O
b

je
ct

iv
es

T
he

 t
op

 p
ri

or
ity

 i
n 

de
ve

lo
pi

ng
 a

n 
In

fo
rm

at
io

n 
A

ge
nd

a 
is

 e
ns

ur
in

g 
th

at
 c

or
e 

bu
si

ne
ss

 o
bj

ec
tiv

es
 

dr
iv

e 
th

e 
ag

en
da

. A
t 

a 
hi

gh
 le

ve
l, 

th
es

e 
bu

si
ne

ss
 o

bj
ec

tiv
es

 m
ig

ht
 b

e 
st

ra
te

gi
c 

in
 n

at
ur

e,
 s

uc
h 

as
 

re
ve

nu
e 

ge
ne

ra
tio

n,
 c

om
pe

tit
iv

e 
di

ff
er

en
tia

tio
n,

 c
os

t a
vo

id
an

ce
, e

ffi
ci

en
cy

, o
r 

pe
rf

or
m

an
ce

. A
t a

 
lin

e 
ite

m
 o

r 
fe

at
ur

e 
le

ve
l t

he
y 

m
ig

ht
 b

e 
de

sc
ri

be
d 

in
 te

rm
s 

of
 “

be
in

g 
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le
 to

 m
in

e 
vo

ic
e 

da
ta

” 
or

 
“a

cc
es

s 
to

 s
al

es
 d

at
a 

in
 re

al
 ti

m
e.

”
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s 

al
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m
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an
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 b

e 
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nd
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ra
ct
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n 
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g 
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e 

In
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rm
at

io
n 

A
ge
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a.

 M
os

t 
le
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er

s 
ar

e 
w

ar
y 

of
 “

bo
il 

th
e 
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n”
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pe
 s

tr
at

eg
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s 
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pp
ea

r t
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 e
xp

an
si

ve
 a

nd
 e

xh
au
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iv

e 
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 b
e 

pr
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al
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m
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em
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te
d.
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lo

ng
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he
se

 l
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, b
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ng

 r
ea
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 e
xp

ec
te

d 
re

tu
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s 
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n 
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m

po
r-

ta
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n 
se

tti
ng

 e
xp

ec
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tio
ns

. W
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pr
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d 
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 l
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e 
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t 
m
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 b
e 
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 d
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 L
as

tly
, p

ra
gm

at
is

m
 i

n 
th

e 
B

lu
ep

ri
nt

 a
nd

 d
es

ig
n 

ap
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oa
ch

 
m
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 c
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in

g 
ta
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s 
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at
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t 
th

e 
or
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ni

za
tio

n’
s 

st
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ng
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 e

ve
n 
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 i

t 
do
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 n

ot
 r

ep
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se
nt

 
le

ad
in
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ed

ge
 th

in
ki

ng
 w

ith
in
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e 

in
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st
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.
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 m
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m
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 p
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 c
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e 
fo

r 
an

 E
nt
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e 

S
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s 
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pe
ci
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c 
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 r
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 b
e 

en
de

m
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 o
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a 
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p
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p
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p
p
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n 
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e
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l d
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e 
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w
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ra
te
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 c
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at
io

n 
A
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m
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y 
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at
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w
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 b

e 
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pp
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d 
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 f
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g 
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 c
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g 
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e 
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t t
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e 
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e 
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s 
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r d
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g 
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efi
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l 
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ne
r 

su
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or
t 

an
d 
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vo
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 b
y 
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os
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m
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l 
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 c

ro
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-f
un

ct
io

na
l 

le
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er
sh

ip
 

th
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 in
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ud
es

 a
nd

 s
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ey
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. A
lth

ou
gh

 th
e 

C
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 a
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 c

an
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te

 to
 le

ad
 th

e 
In
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io

n 
A

ge
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a 
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iv
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e 
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 t
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l 
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t 
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 o

th
er
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op

 l
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n 
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 f
un
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ng
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e 

In
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n 

A
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a 
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1.
6.

3 
M

ai
nt

ai
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ng
 M

o
m

en
tu

m
C

on
st

an
t, 

qu
al

ity
 c

om
m

un
ic

at
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 w
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e 
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gh
t s
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ke

ho
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er
s 
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n 
im
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an
t w
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 e
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e 

th
e 

pr
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ec
t 

st
ay

s 
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 t
ra
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C
om

m
un

ic
at

io
n 
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 b

e 
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di
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ct
io
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l, 

w
ith
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ea

m
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ep

tin
g 

an
d 
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on
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 to

 s
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ho
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er
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pu

t a
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in

g 
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lts
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 d
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is
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ns
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S
in
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 th
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In
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n 
A

ge
nd

a 
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s 
w

il
l i
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ol
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 m

an
y 

di
ff

er
en

t t
yp
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 o

f 
st

ak
eh
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de

rs
, 

it
 i

s 
im
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rt

an
t 

to
 c

om
m

un
ic

at
e 

in
 t
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la
ng
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s’
 t

he
y 
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k 
an

d 
un

de
rs

ta
nd
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Fo

r 
ex

am
pl

e,
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 C
E

O
 m

ig
ht

 th
in

k 
in

 te
rm

s 
of

 c
om

pe
ti

tiv
e 

di
ff

er
en

ti
at

io
n 

an
d 

sh
ar

eh
ol

de
r 

va
lu

e.
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he
 

C
F

O
 w

il
l 

lo
ok

 f
or

 h
ar

d 
nu

m
be

rs
 a

nd
 s

pe
ak

 i
n 

fi
na

nc
ia

l 
te

rm
s.

 A
 C

R
M

 o
r 

m
ar

ke
ti

ng
 l

ea
de

r 
m

ig
ht

 t
hi

nk
 i

n 
te

rm
s 

of
 c

us
to

m
er

 e
xp

er
ie

nc
e.

 T
he

 I
T

 l
ea

de
rs

 t
hi

nk
 i

n 
te

rm
s 

of
 d

at
a 

an
d 

sy
s-

te
m

s.
 B

ec
au

se
 o

f 
th

is
, 

it
 i

s 
im

po
rt

an
t 

to
 d

es
cr

ib
e 

st
ra

te
gy

 i
n 

w
ay

s 
th

at
 e

ng
ag

e 
th

es
e 

di
ff

er
en

t 
au

di
en

ce
s.

1.
6.

4 
Im

p
le

m
en

ti
ng

 t
he

 In
fo

rm
at

io
n 

A
g

en
d

a
T

he
 I

nf
or

m
at

io
n 

A
ge

nd
a 

is
 o

nl
y 

as
 g

oo
d 

as
 a

n 
or

ga
ni

za
tio

n’
s 

ca
pa

bi
lit

y 
to

 im
pl

em
en

t i
t. 

Fo
r 

th
e 

In
fo

rm
at

io
n 

A
ge

nd
a 

R
oa

dm
ap

 to
 b

e 
su

cc
es

sf
ul

, i
t m

us
t c

om
pe

l t
he

 o
rg

an
iz

at
io

n 
fo

rw
ar

d 
to

w
ar

d 
th

e 
vi

si
on

. A
t t

he
 s

am
e 

tim
e,

 a
ft

er
 th

e 
im

pl
em

en
ta

tio
n 

be
gi

ns
, t

he
 o

rg
an

iz
at

io
n 

ca
nn

ot
 lo

se
 s

ig
ht

 
of

 th
e 

st
ra

te
gy

. T
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 v
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io
n,

 th
e 

B
lu

ep
ri

nt
, a

nd
 th

e 
va

lu
e 

ca
se

 m
us

t l
iv

e 
on

 th
ro

ug
h 

th
e 

im
pl

em
en

-
ta

tio
n 
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 th

e 
“g

ui
di

ng
 li

gh
ts

” 
an

d 
“t

ou
ch

st
on

es
.”

 T
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 u
lti

m
at

e 
st

ra
te

gi
c 

ou
tp

ut
 is

 th
e 

R
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, a
s 

it 
is
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e 
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t-
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er
m

 p
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n 
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w
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d 
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hi
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in
g 
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e 
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L
as

tly
, a

 f
or

m
al

 m
et

ri
cs

 a
nd

 m
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su
re

m
en

t p
ro

gr
am

 n
ee

ds
 to

 b
e 

in
st

itu
te

d 
an

d 
m
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ne

d.
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, 
sc
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 b
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ge
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d 
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ra
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ed
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o 
en
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re

 t
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t 
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e 
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xe
cu
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d 
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m
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ud
ge
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at
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 b
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s 
le
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ou
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 m
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ito
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d 
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an
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ed
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e 
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w
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fo
rm

at
io
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A

ge
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ns

 c
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el
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p
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o
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th
er
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d
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tr
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 c
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n 
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r 

tit
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 p

ra
ct

ic
es

 
an

d 
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em
es

 w
ith

in
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e 
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al
m

 o
f u

si
ng

 E
nt

er
pr

is
e 

In
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rm
at

io
n 

A
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te
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ur
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e 
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 d
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e 
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r c
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nt

er
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e 

In
fo
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at
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n 
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 b
ro

ad
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d 

va
ri

ed
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ri
ng

 m
an

y 
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ff
er

en
t t

er
m
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 e
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h 

w
ith
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ow

n 
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an
ce
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an
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pl
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an
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ce
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s 
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to
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w

 c
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 to

 b
e 

ex
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us
tiv

e 
in

 th
ei

r s
co

pe
 o
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R
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at
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T
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 c
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 d
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ex
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nd
 t

he
 s

uc
ce

ss
 o

f 
th

e 
bu

si
ne

ss
, 

w
hi

ch
 d

ep
en

de
d 

in
cr

ea
si

ng
ly

 o
n 

it
s 

in
fo

rm
at

io
n 

sy
st

em
s,

 r
eq

ui
re

d 
a 

di
sc

ip
li

ne
d 

ap
pr

oa
ch

 to
 th

e 
m

an
ag

em
en

t o
f t

ho
se

 s
ys

te
m

s.
 C

ur
re

nt
ly

, t
he

 a
rc

hi
te

ct
ur

e 
m

et
ho

do
lo

gy
 fi

el
d 

ha
s 

se
ve

ra
l l

ea
di

ng
 m

et
ho

ds
 d

ev
el

op
ed

 b
y 

go
ve

rn
m

en
ts

 a
nd

 o
th

er
 la

rg
e 

in
st

itu
tio

ns
. A

m
on

g 
th

e 
m

os
t 

re
co

gn
iz

ed
 m

et
ho

do
lo

gi
es

 in
 th

e 
E

IA
 fi

el
d 

ar
e 

th
e 

fo
llo

w
in

g 
fo

ur
:11

•
T

he
 O

pe
n 

G
ro

up
 A

rc
hi

te
ct

ur
al

 F
ra

m
ew

or
k 

(T
O

G
A

F)

•
T

he
 Z

ac
hm

an
 F

ra
m

ew
or

k 
fo

r 
E

nt
er

pr
is

e 
A

rc
hi

te
ct

ur
es

•
T

he
 F

ed
er

al
 E

nt
er

pr
is

e 
A

rc
hi

te
ct

ur
e

•
T

he
 G

ar
tn

er
 M

et
ho

do
lo

gy
 (f

or
m

er
ly

 M
et

a 
Fr

am
ew

or
k)

E
ac

h 
of

 t
he

se
 a

rc
hi

te
ct

ur
e 

m
et

ho
do

lo
gi

es
 h

as
 a

re
as

 o
f 

st
re

ng
th

s 
an

d 
de

di
ca

te
s 

a 
si

gn
ifi

-
ca

nt
 p

ar
t 

of
 i

ts
 c

on
te

nt
 t

o 
th

e 
cr

ea
ti

on
 o

f 
an

 I
nf

or
m

at
io

n 
A

rc
hi

te
ct

ur
e 

an
d 

an
 E

IA
 a

s 
a 

co
re

 
co

m
po

ne
nt

 o
f 

an
 E

nt
er

pr
is

e 
A

rc
hi

te
ct

ur
e.

 F
or

 m
an

y 
or

ga
ni

za
ti

on
s,

 a
 c

om
pl

et
e 

E
IA

 s
ol

ut
io

n

10
 S

ee
 [1

0]
 fo

r m
or

e 
in

fo
rm

at
io

n.

11
 S

ee
 [1

1]
 fo

r m
or

e 
in

fo
rm

at
io

n 
as

 w
el

l a
s 

fo
r a

 c
om

pa
ri

so
n 

ba
se

d 
on

 a
 c

om
pr

eh
en

si
ve

 a
ss

es
sm

en
t o

f t
he

se
 fo

ur
 a

rc
hi

-
te

ct
ur

e 
m

et
ho

do
lo

gi
es

. D
et

ai
ls

 o
n 

th
es

e 
fo

ur
 m

et
ho

do
lo

gi
es

 c
an

 b
e 

fo
un

d 
in

 [4
],

 [1
2]

, [
13

],
 [1

4]
 a

nd
 [1

5]
.

2.
2 

M
et

h
o

d
s 

an
d

 M
o

d
el

s 
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re
qu

ir
es

 c
ho

os
in

g 
us

ef
ul

 a
re

as
 f

ro
m

 e
ac

h 
m

et
ho

do
lo

gy
 a

nd
 m

od
if

yi
ng

 t
he

m
 a

cc
or

di
ng

 t
o 

th
e

sp
ec

ifi
c 

ne
ed

s 
of

 th
e 

or
ga

ni
za

ti
on

.
O

ne
 o

f 
th

e 
ea

rl
ie

st
 a

tte
m

pt
s 

at
 c

re
at

in
g 

an
 E

IA
 m

et
ho

do
lo

gy
 w

as
 c

ar
ri

ed
 o

ut
 b

y 
th

e 
U

.S
. 

D
ep

ar
tm

en
t 

of
 D

ef
en

se
 b

as
ed

 o
n 

Z
ac

hm
an

’s
 p

ri
nc

ip
le

s.
 T

hi
s 

ef
fo

rt
 t

oo
k 

pl
ac

e 
in

 1
99

4 
an

d 
w

as
 

kn
ow

n 
as

 t
he

 T
ec

hn
ic

al
 A

rc
hi

te
ct

ur
e 

Fr
am

ew
or

k 
fo

r 
In

fo
rm

at
io

n 
M

an
ag

em
en

t 
(T

A
FI

M
).

12
 
In

19
95

, T
A

FI
M

 w
as

 u
se

d 
as

 th
e 

co
re

 fo
r t

he
 o

ri
gi

na
l d

ev
el

op
m

en
t o

f T
O

G
A

F 
V

er
si

on
 1

. I
n 

te
rm

s 
of

 
th

e 
re

le
va

nc
e 

of
 Z

ac
hm

an
’s

 p
ri

nc
ip

le
s 

an
d 

th
e 

T
O

G
A

F 
fr

am
ew

or
k 

to
 t

he
 o

ve
ra

ll 
ar

ch
ite

ct
ur

e 
de

ve
lo

pm
en

t 
cy

cl
e,

 t
he

y 
ar

e 
un

iv
er

sa
lly

 a
pp

lic
ab

le
 t

o 
th

e 
T

O
G

A
F 

A
rc

hi
te

ct
ur

e 
D

ev
el

op
m

en
t 

M
et

ho
d 

(A
D

M
) a

nd
 th

e 
br

oa
de

r g
ov

er
na

nc
e 

di
sc

ip
lin

es
.

M
an

y 
in

fo
rm

at
io

n-
sp

ec
ifi

c 
fr

am
ew

or
ks

 a
nd

 m
et

ho
do

lo
gi

es
 h

av
e 

be
en

 c
re

at
ed

 s
in

ce
 

Z
ac

hm
an

’s
 o

ri
gi

na
l 

pu
bl

ic
at

io
n 

an
d 

th
ey

 a
re

 a
ll

 u
se

d 
as

 g
ui

da
nc

e 
du

ri
ng

 t
he

 p
ro

ce
ss

 o
f 

cr
ea

t-
in

g 
an

 E
IA

. E
qu

al
ly

 a
bu

nd
an

t 
is

 t
he

 n
um

be
r 

of
 d

oc
um

en
te

d 
st

ra
te

gi
es

 t
ha

t 
ar

e 
us

ed
 a

s 
a 

gu
id

-
an

ce
 t

o 
su

cc
es

sf
ul

ly
 m

an
ag

e 
th

e 
pr

oc
es

s 
of

 c
re

at
in

g,
 c

ha
ng

in
g,

 a
nd

 u
si

ng
 t

he
 E

IA
. A

do
pt

in
g 

on
e 

or
 m

or
e 

of
 t

he
se

 m
et

ho
ds

 t
o 

gu
id

e 
th

e 
st

ra
te

gy
 a

ro
un

d 
in

fo
rm

at
io

n 
in

 a
n 

or
ga

ni
za

ti
on

 i
s 

cr
uc

ia
l. T

he
 d

ev
el

op
m

en
t 

of
 a

n 
E

IA
 s

ho
ul

d 
be

 m
an

ag
ed

 a
s 

a 
fo

rm
al

 p
ro

gr
am

 b
y 

an
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
A

rc
hi

te
ct

ur
e 

D
ep

ar
tm

en
t 

w
ith

 s
tr

on
g 

pa
rt

ic
ip

at
io

n 
of

 b
us

in
es

s 
us

er
s 

an
d 

cl
ea

r 
ac

co
un

ta
bi

lit
y 

m
ea

su
re

s 
fo

r i
ts

 s
uc

ce
ss

. T
he

 E
IA

 m
us

t p
ro

vi
de

 th
e 

fle
xi

bi
lit

y 
to

 a
cc

om
m

od
at

e 
th

e 
ch

an
ge

s 
th

at
 r

es
ul

t 
fr

om
 t

he
 c

ha
ng

in
g 

bu
si

ne
ss

 e
nv

ir
on

m
en

t 
in

 t
he

 o
rg

an
iz

at
io

n;
 c

on
se

qu
en

tly
, 

th
e 

en
te

rp
ri

se
 in

fo
rm

at
io

n 
ar

ch
ite

ct
 p

la
ys

 a
 k

ey
 r

ol
e 

as
 a

n 
ag

en
t o

f 
ch

an
ge

.
T

he
 e

ff
ec

tiv
e 

im
pl

em
en

ta
tio

n 
of

 th
e 

E
IA

 re
qu

ir
es

 a
 c

le
ar

 s
et

 o
f p

ro
ce

ss
es

 th
at

 c
an

 b
e 

us
ed

 b
y 

th
e 

bu
si

ne
ss

 a
nd

 I
T

 a
re

as
 a

lik
e 

to
 c

on
tin

uo
us

ly
 a

ss
es

s 
an

d 
en

fo
rc

e 
co

m
pl

ia
nc

e 
w

ith
 th

e 
E

nt
er

pr
is

e 
A

rc
hi

te
ct

ur
e.

 B
yp

as
si

ng
 th

es
e 

re
qu

ir
em

en
ts

 s
ho

ul
d 

ra
re

ly
 o

cc
ur

 a
nd

 w
he

n 
it 

do
es

 it
 s

ho
ul

d 
be

 d
on

e 
on

ly
 a

ft
er

 c
ar

ef
ul

 a
nd

 d
et

ai
le

d 
bu

si
ne

ss
 c

as
e 

an
al

ys
is

. W
he

n 
th

e 
or

ga
ni

za
tio

n 
do

es
 n

ot
 p

ut
 in

 p
la

ce
 a

 
co

ns
is

te
nt

 g
ov

er
na

nc
e 

pr
og

ra
m

 t
he

re
 i

s 
a 

si
gn

ifi
ca

nt
 r

is
k 

th
at

 c
ha

ng
es

 a
nd

 n
ew

 s
ys

te
m

s 
w

ill
 n

ot
 

m
ee

t 
th

e 
or

ga
ni

za
tio

n’
s 

bu
si

ne
ss

 n
ee

ds
 o

r 
w

ill
 b

e 
in

co
m

pa
tib

le
, 

an
d 

th
er

e 
w

ill
 b

e 
a 

no
tic

ea
bl

e 
in

cr
ea

se
 in

 th
e 

co
st

s 
as

so
ci

at
ed

 w
ith

 s
ys

te
m

s 
de

ve
lo

pm
en

t, 
m

ai
nt

en
an

ce
 a

nd
 in

te
gr

at
io

n.
A

lth
ou

gh
 th

e 
de

ta
ils

 m
ay

 v
ar

y 
fr

om
 o

ne
 E

A
I m

et
ho

d 
to

 a
no

th
er

, t
he

 b
as

ic
 e

le
m

en
ts

 o
f e

ve
ry

 
su

cc
es

sf
ul

 E
IA

 c
an

 b
e 

de
sc

ri
be

d 
as

 fo
llo

w
s:

1.
C

om
pl

et
e 

th
e 

in
iti

al
 a

na
ly

si
s 

an
d 

st
ar

t-
up

 a
ct

iv
iti

es
 u

si
ng

 t
he

 I
nf

or
m

at
io

n 
M

at
ur

ity
 

M
od

el
 w

e 
de

sc
ri

be
 in

 th
e 

ne
xt

 s
ec

tio
n.

2.
D

efi
ne

 t
he

 a
s-

is
 a

nd
 t

he
 t

o-
be

 s
ta

te
 o

f 
th

e 
E

IA
, i

nc
lu

di
ng

 t
he

 g
ap

 a
ss

es
sm

en
t. 

Fo
r 

th
is

 
pu

rp
os

e,
 th

e 
as

-i
s 

st
at

e 
ca

n 
be

 c
ap

tu
re

d 
us

in
g 

th
e 

Sy
st

em
 C

on
te

xt
 D

ia
gr

am
 d

el
iv

er
ab

le
 

w
e 

de
sc

ri
be

 in
 C

ha
pt

er
 3

.

3.
D

ev
el

op
 a

 p
la

n 
to

 a
dd

re
ss

 th
e 

ga
ps

, i
nc

lu
di

ng
 th

e 
ex

ec
ut

io
n 

of
 th

e 
pl

an
.
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ee
 [1

6]
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r m
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at
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n.



38
 

C
h

ap
te

r 
2 

In
tr

o
d

u
ci

n
g

 E
n

te
rp

ri
se

 In
fo

rm
at

io
n

 A
rc

h
it

ec
tu

re

2.
2.

2 
In

fo
rm

at
io

n
 M

at
u

ri
ty

 M
o

d
el

T
hi

s 
se

ct
io

n 
de

sc
ri

be
s 

an
 a

pp
ro

ac
h 

to
 a

ss
es

s 
th

e 
m

at
ur

ity
 o

f 
a 

gi
ve

n 
E

IA
 R

ef
er

en
ce

 A
rc

hi
te

ct
ur

e 
by

 lo
ok

in
g 

at
 th

e 
fo

llo
w

in
g 

co
re

 m
ea

su
re

m
en

ts
 o

f a
gi

lit
y:

• 
M

at
ur

ity
 o

f i
nf

or
m

at
io

n 
us

e

• 
B

us
in

es
s 

va
lu

e 
de

liv
er

ed
 to

 th
e 

or
ga

ni
za

tio
n

T
he

 I
nf

or
m

at
io

n 
M

at
ur

ity
 M

od
el

 c
an

 b
e 

us
ed

 a
s 

an
 a

ss
es

sm
en

t 
te

ch
ni

qu
e 

up
fr

on
t 

in
 t

he
 

ov
er

al
l E

IA
 d

ev
el

op
m

en
t c

yc
le

. T
o 

as
se

ss
 h

ow
 m

at
ur

e 
an

 E
IA

 is
, y

ou
 m

ea
su

re
 th

e 
m

at
ur

ity
 o

f t
he

 
en

te
rp

ri
se

 c
ap

ab
ili

tie
s 

ag
ai

ns
t 

th
e 

fo
llo

w
in

g 
cr

ite
ri

a.
 T

hi
s 

as
se

ss
m

en
t 

pr
ov

id
es

 p
re

sc
ri

pt
iv

e 
ac

tio
ns

 f
or

 t
he

 e
nt

er
pr

is
e 

to
 b

et
te

r 
su

pp
or

t 
its

 i
nf

or
m

at
io

n 
re

qu
ir

em
en

ts
. T

o 
ac

hi
ev

e 
th

e 
de

si
re

d 
ag

ili
ty

 a
nd

 re
sp

on
si

ve
ne

ss
, t

he
 e

nt
er

pr
is

e 
re

qu
ir

es
 s

uc
ce

ed
in

g 
in

 th
e 

fo
llo

w
in

g 
ar

ea
s:

•
R

ed
uc

in
g 

th
e 

tim
e 

ne
ed

ed
 to

 a
cc

es
s 

in
fo

rm
at

io
n

•
R

ed
uc

in
g 

in
fo

rm
at

io
n 

co
m

pl
ex

ity

•
L

ow
er

in
g 

co
st

s 
th

ro
ug

h 
an

 o
pt

im
iz

ed
 in

fr
as

tr
uc

tu
re

•
G

ai
ni

ng
 in

si
gh

t t
hr

ou
gh

 a
na

ly
si

s 
an

d 
di

sc
ov

er
y

•
L

ev
er

ag
in

g 
in

fo
rm

at
io

n 
fo

r 
bu

si
ne

ss
 tr

an
sf

or
m

at
io

n

•
G

ai
ni

ng
 c

on
tr

ol
 o

ve
r m

as
te

r d
at

a

•
M

an
ag

in
g 

ri
sk

 a
nd

 c
om

pl
ia

nc
e 

vi
a 

a 
si

ng
le

 v
er

si
on

 o
f t

ru
th

B
y 

ev
al

ua
ti

ng
 a

 b
as

el
in

e 
of

 t
he

 c
ur

re
nt

 e
nt

er
pr

is
e 

in
fo

rm
at

io
n 

m
an

ag
em

en
t 

in
fr

as
tr

uc
-

tu
re

 a
ga

in
st

 b
es

t p
ra

ct
ic

es
 a

nd
 e

st
ab

li
sh

in
g 

cu
rr

en
t a

nd
 ta

rg
et

 m
at

ur
it

y 
le

ve
ls

 a
nd

 u
si

ng
 a

 r
ap

id
 

an
al

ys
is

 o
f 

al
l 

th
e 

si
gn

ifi
ca

nt
 d

im
en

si
on

s 
in

cl
ud

in
g 

in
te

gr
at

io
n,

 s
ec

ur
it

y,
 s

ta
nd

ar
ds

, 
go

ve
r-

na
nc

e,
 a

va
il

ab
il

it
y,

 a
nd

 q
ua

li
ty

, y
ou

 c
an

 a
ss

es
s 

ga
ps

 i
n 

th
e 

m
at

ur
it

y 
le

ve
l a

nd
 e

st
ab

li
sh

 a
 h

ig
h-

le
ve

l b
us

in
es

s 
ca

se
 f

or
 a

li
gn

in
g 

th
e 

E
IA

 to
 r

ea
ch

 th
e 

ta
rg

et
 in

fo
rm

at
io

n 
m

at
ur

it
y 

le
ve

l.
T

he
 o

bj
ec

tiv
e 

of
 t

hi
s 

as
se

ss
m

en
t 

is
 t

o 
un

de
rs

ta
nd

 h
ow

 i
nf

or
m

at
io

n 
is

 m
an

ag
ed

 c
ur

re
nt

ly
 

(i
n 

th
e 

as
-i

s 
st

at
e)

, c
om

pa
re

 it
 to

 th
e 

in
du

st
ry

 b
es

t p
ra

ct
ic

es
, a

nd
 d

et
er

m
in

e 
w

ha
t n

ee
ds

 to
 b

e 
do

ne
 

to
 e

na
bl

e 
th

e 
ag

ili
ty

 in
 th

e 
E

IA
 in

 te
rm

s 
of

 d
ri

vi
ng

 to
w

ar
d 

a 
hi

gh
er

 m
at

ur
ity

 le
ve

l o
f 

th
e 

in
fo

rm
a-

tio
n 

us
e. T
he

 a
ss

es
sm

en
t p

ro
ce

ss
 b

eg
in

s 
by

 c
om

pi
lin

g 
ba

ck
gr

ou
nd

 in
fo

rm
at

io
n 

on
 th

e 
or

ga
ni

za
tio

n’
s 

E
IA

, i
nc

lu
di

ng
 th

e 
in

ve
nt

or
y 

of
 a

ll 
da

ta
 r

ep
os

ito
ri

es
 a

nd
 s

ys
te

m
s 

in
cl

ud
in

g 
D

W
s 

an
d 

da
ta

 m
ar

ts
, 

th
e 

da
ta

 a
nd

 in
fo

rm
at

io
n 

ha
nd

lin
g 

pr
oc

es
se

s,
 a

nd
 th

ei
r 

pu
rp

os
es

. T
hi

s 
is

 th
en

 m
ap

pe
d 

to
 a

 h
ie

ra
r-

ch
y 

le
ve

l v
ie

w
 o

f 
th

e 
B

us
in

es
s 

A
rc

hi
te

ct
ur

e 
an

d 
pr

oj
ec

ts
 a

nd
 in

iti
at

iv
es

 th
at

 r
el

at
e 

to
 th

e 
da

ta
 a

nd
 

re
la

te
d 

pr
oc

es
se

s.
 F

ur
th

er
m

or
e,

 d
at

a 
qu

al
ity

 n
ee

ds
 t

o 
be

 a
na

ly
ze

d 
an

d 
co

m
pa
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at
io

n 
U

se
rs

—
Is

 o
rg

an
iz

at
io

na
l 

le
ad

er
sh

ip
 o

n 
bo

ar
d?

 A
re

 e
nt

er
pr

is
e 

ar
ch

ite
ct

 
ro

le
s 

de
fin

ed
? 

D
oe

s 
th
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at
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 c
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l p
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at
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at
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 m
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at
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 m
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at
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at
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r C
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h
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at
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 c
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 C
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ra
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 d
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R
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at
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 c
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 c
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e 

in
fo

rm
at

io
n 

se
rv

ic
e 

pr
ov

id
es

 th
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at
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 p
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 f
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 b
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re
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 c
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 o
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is

 a
 b
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 c
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at
io

n 
se

rv
ic

e 
th

at
 i

de
nt

ifi
es

 t
he

 m
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 m
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 c
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at
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t b
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 o
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ot

 to
o 

co
ar

se
 (o

nl
y 

us
ef

ul
 to

 a
 v

er
y 

sm
al

l n
um

be
r o

f s
er

vi
ce

s 
or

 
ev

en
 a

 s
in

gl
e 

on
e)

 a
nd

 n
ot

 t
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 l
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at
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 o
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 c
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at
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 d
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n.

2.
3.

4.
5 

O
p

p
o

rt
u

n
it

y 
P

at
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 d
et

er
m

in
e 

w
he

n 
it 

m
ak

es
 s

en
se

 to
 e

xp
os

e 
in

fo
rm

at
io

n 
th

ro
ug

h 
se

rv
ic

es
 fo

r c
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 b
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 p

at
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 d
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n 

cr
ite

ri
a,

 t
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
da

ta
 d

om
ai

ns
, 

an
d 

th
e 

flo
w

 o
f 

da
ta

 t
hr

ou
gh

 t
he

 
co

m
po

ne
nt

s 
of

 th
e 

E
IA

 R
ef

er
en

ce
 A

rc
hi

te
ct

ur
e.

 T
he

 u
nd

er
ly

in
g 

m
od

el
 d

es
cr

ib
in

g 
th

e 
cr

ite
ri

a 
an

d 
ca

pa
bi

lit
ie

s 
of

 d
at

a 
do

m
ai

ns
 i

s 
al

so
 k

no
w

n 
as

 t
he

 C
on

ce
pt

ua
l 

D
at

a 
M

od
el

. 
T

he
 r

el
at

io
ns

hi
p 

be
tw

ee
n 

de
fin

ed
 i

nf
or

m
at

io
n 

en
tit

ie
s 

ba
se

d 
on

 t
he

ir
 d

at
a 

do
m

ai
n 

cl
as

si
fic

at
io

n 
is

 k
no

w
n 

as
 t

he
 

In
fo

rm
at

io
n 

R
ef

er
en

ce
 M

od
el

. B
ot

h 
th

e 
C

on
ce

pt
ua

l D
at

a 
M

od
el

 a
nd

 th
e 

In
fo

rm
at

io
n 

R
ef

er
en

ce
 

M
od

el
 c

on
st

itu
te

 th
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

M
od

el
 (E

IM
),

 a
 k

ey
 in

gr
ed

ie
nt

 o
f o

ur
 E

IA
 R

ef
er

en
ce

C
 

H
 

A
 

P
 

T
 

E
 

R
 

3

D
a
ta

 D
o
m

a
in

s,
 

In
fo

r
m

a
ti

o
n

 G
o
v
e
rn

a
n

c
e
, 

a
n

d
 I

n
fo

r
m

a
ti

o
n

 S
e
c
u

r
it

y
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C
ha

p
te

r 
3 

D
at

a 
D

o
m

ai
ns

, I
nf

o
rm

at
io

n 
G

o
ve

rn
an

ce
, a

nd
 In

fo
rm

at
io

n 
S

ec
ur

it
y

A
rc

hi
te

ct
ur

e 
on

 th
e 

C
on

ce
pt

ua
l L

ev
el

. A
s 

th
e 

E
IM

 is
 f

un
da

m
en

ta
l t

o 
ad

op
tin

g 
a 

w
ay

 in
 w

hi
ch

 to
 

de
sc

ri
be

 th
e 

da
ta

 a
ss

et
s 

an
d 

st
ru

ct
ur

e 
of

 a
 b

us
in

es
s’

s 
op

er
at

io
ns

, w
e 

w
ill

 d
is

cu
ss

 in
 d

et
ai

l t
he

 c
la

s-
si

fic
at

io
n 

cr
ite

ri
a 

of
 th

e 
C

on
ce

pt
ua

l D
at

a 
M

od
el

 a
nd

 th
e 

In
fo

rm
at

io
n 

R
ef

er
en

ce
 M

od
el

 a
lo

ng
si

de
 

th
e 

da
ta

 d
om

ai
ns

.
Fu

rt
he

rm
or

e,
 w

e 
di

sc
us

s 
IT

 G
ov

er
na

nc
e 

an
d 

In
fo

rm
at

io
n 

G
ov

er
na

nc
e.

1 
W

ith
ou

t g
oo

d 
go

v-
er

na
nc

e,
 d

ec
is

io
ns

 w
ill

 c
on

tin
ue

 t
o 

be
 a

d-
ho

c,
 p

oo
rl

y 
m

an
ag

ed
 a

nd
 c

oo
rd

in
at

ed
, a

nd
 c

os
t 

bu
si

-
ne

ss
es

 r
ea

l m
on

ey
. I

T
 G

ov
er

na
nc

e 
is

 d
efi

ne
d 

as
 a

 d
is

ci
pl

in
e 

of
 m

an
ag

in
g 

IT
 to

 d
el

iv
er

 v
al

ue
 f

or
 a

 
bu

si
ne

ss
 a

nd
 m

an
ag

in
g 

th
e 

ri
sk

s 
as

so
ci

at
ed

 w
ith

 I
T.

 D
ec

is
io

n 
m

ak
in

g 
is

 d
ri

ve
n 

fr
om

 g
oo

d 
go

ve
r-

na
nc

e 
w

hi
ch

 r
eq

ui
re

s 
ac

co
un

ta
bi

lit
y 

(a
ss

ig
ni

ng
 r

es
po

ns
ib

ili
ty

 a
nd

 o
w

ne
rs

hi
p)

 a
nd

 s
om

e 
fo

rm
 o

f 
m

ea
su

re
m

en
t 

an
d 

pe
rf

or
m

an
ce

 m
an

ag
em

en
t 

to
 e

ns
ur

e 
co

m
pl

ia
nc

e 
an

d 
ef

fe
ct

iv
en

es
s.

 I
T

 G
ov

er
-

na
nc

e 
is

 a
ls

o 
ke

y 
to

 d
er

iv
in

g 
ar

ch
ite

ct
ur

al
 d

ec
is

io
ns

. T
yp

ic
al

ly
, 

is
su

es
 a

ri
se

 i
n 

de
ci

si
on

 m
ak

in
g 

th
ro

ug
h 

th
e 

co
m

pl
ex

ity
 o

f 
w

ay
s 

in
 w

hi
ch

 a
 s

ol
ut

io
n 

ca
n 

be
 im

pl
em

en
te

d 
an

d 
th

en
 id

en
tif

yi
ng

 th
e 

m
os

t 
ap

pr
op

ri
at

e 
so

lu
tio

n.
 I

n 
th

es
e 

ca
se

s,
 a

rc
hi

te
ct

ur
al

 p
ri

nc
ip

le
s 

or
 p

ol
ic

ie
s 

m
us

t 
be

 u
se

d 
to

 
dr

iv
e 

ar
ch

ite
ct

ur
al

 d
ec

is
io

ns
 t

ha
t 

m
us

t 
be

 a
dh

er
ed

 t
o 

du
ri

ng
 a

t 
le

as
t 

th
e 

lif
e 

of
 a

 d
ev

el
op

m
en

t 
cy

cl
e 

of
 a

ny
 p

ro
gr

am
 o

f w
or

k.
 F

or
 in

fo
rm

at
io

n-
ce

nt
ri

c 
de

ci
si

on
 m

ak
in

g,
 In

fo
rm

at
io

n 
G

ov
er

na
nc

e 
is

 a
 d

is
ci

pl
in

e 
th

at
 g

ov
er

ns
 i

nf
or

m
at

io
n 

as
se

ts
 t

hr
ou

gh
ou

t 
th

ei
r 

lif
ec

yc
le

s.
 I

nf
or

m
at

io
n 

G
ov

er
-

na
nc

e 
is

 e
xe

rc
is

ed
 t

hr
ou

gh
 I

nf
or

m
at

io
n 

St
ew

ar
ds

 f
ol

lo
w

in
g 

go
ve

rn
an

ce
 p

ro
ce

ss
es

 e
na

bl
ed

 b
y 

te
ch

no
lo

gy
. W

e 
w

ill
 d

is
cu

ss
 w

hy
 g

ov
er

ni
ng

 th
e 

E
IA

 th
ro

ug
ho

ut
 th

e 
ev

ol
ut

io
n 

ov
er

 it
s 

lif
ec

yc
le

 is
 

ea
si

er
 a

nd
 m

or
e 

su
cc

es
sf

ul
 w

ith
 s

tr
on

g 
In

fo
rm

at
io

n 
G

ov
er

na
nc

e 
in

 p
la

ce
.

W
e 

al
so

 lo
ok

 a
t I

nf
or

m
at

io
n 

Se
cu

ri
ty

 a
sp

ec
ts

 o
f 

m
an

ag
in

g 
an

d 
co

nt
ro

lli
ng

 s
ec

ur
ity

 a
ro

un
d 

th
e 

in
fo

rm
at

io
n 

as
se

ts
. I

nf
or

m
at

io
n 

Se
cu

ri
ty

 is
 d

efi
ne

d 
as

 m
an

ag
em

en
t d

is
ci

pl
in

e 
to

 a
dd

re
ss

 s
ec

u-
ri

ty
 in

 b
us

in
es

s 
an

d 
IT

 w
he

re
 th

e 
ri

sk
 o

f 
al

lo
w

in
g 

in
fo

rm
at

io
n 

to
 b

e 
co

rr
up

te
d,

 d
es

tr
oy

ed
, o

r 
us

ed
 

un
sc

ru
pu

lo
us

ly
 h

as
 n

ev
er

 b
ee

n 
hi

gh
er

. 
Fo

r 
ex

am
pl

e,
 d

ev
el

op
in

g 
a 

si
ng

le
 s

ou
rc

e 
of

 t
ru

th
 c

an
 

in
cr

ea
se

 ri
sk

 u
nl

es
s 

pr
op

er
 In

fo
rm

at
io

n 
Se

cu
ri

ty
 is

 a
pp

lie
d.

 A
s 

a 
co

ns
eq

ue
nc

e,
 d

ev
el

op
in

g 
a 

M
as

-
te

r 
D

at
a 

M
an

ag
em

en
t 

(M
D

M
) 

so
lu

tio
n 

m
ea

ns
 a

cc
um

ul
at

ed
, h

ig
h 

va
lu

e,
 a

nd
 s

en
si

tiv
e 

da
ta

 n
ow

 
re

si
di

ng
 i

n 
on

e 
pl

ac
e 

be
co

m
es

 a
 p

ri
m

e 
tim

e 
ta

rg
et

 f
or

 a
tta

ck
er

s,
 i

nc
re

as
in

g 
ri

sk
 u

nl
es

s 
pr

op
er

 
se

cu
ri

ty
 m

ea
su

re
s 

ha
ve

 b
ee

n 
ap

pl
ie

d.
Fi

na
lly

, w
e 

in
tr

od
uc

e 
th

e 
Sy

st
em

 C
on

te
xt

 D
ia

gr
am

 a
s 

a 
m

et
ho

do
lo

gi
ca

l a
pp

ro
ac

h 
to

 in
tr

o-
du

ce
 o

r 
up

gr
ad

e 
th

e 
E

IA
. A

n 
E

IA
 is

 a
lm

os
t n

ev
er

 im
pl

em
en

te
d 

or
 c

ha
ng

ed
 o

n 
th

e 
gr

ee
n 

fie
ld

. A
 

gi
ve

n 
IT

 e
nv

ir
on

m
en

t m
us

t b
e 

co
ns

id
er

ed
, a

nd
 c

ha
ng

es
 o

r 
im

pr
ov

em
en

ts
 in

 th
e 

E
IA

 a
re

 ty
pi

ca
lly

 
no

t d
ep

lo
ye

d 
in

 a
 b

ig
-b

an
g 

ap
pr

oa
ch

. M
or

e 
of

te
n,

 th
is

 is
 a

 p
ha

se
d 

ap
pr

oa
ch

. T
hu

s,
 th

er
e 

is
 a

n 
as

-
is

 s
ta

te
 th

at
 a

ff
ec

ts
 th

e 
to

-b
e 

st
at

e.
 U

si
ng

 a
 S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
, t

he
 c

ur
re

nt
 s

ta
te

 c
an

 b
e 

ca
p-

tu
re

d,
 w

hi
ch

 is
 a

 k
ey

 in
pu

t f
or

 d
efi

ni
ng

 th
e 

ne
xt

 s
te

p.
 T

he
 S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
 is

 a
 h

ig
h-

le
ve

l 
vi

ew
 o

f 
th

e 
ne

w
 s

ys
te

m
 w

ith
 th

e 
de

pe
nd

en
t s

ys
te

m
s 

an
d 

ac
to

rs
 (

us
er

s)
 a

nd
 e

xt
er

na
l d

at
a 

so
ur

ce
s 

th
at

 it
 u

se
s 

or
 fe

ed
s 

ar
ou

nd
. I

t m
ap

s 
th

e 
flo

w
 o

f d
at

a 
an

d 
fu

nc
tio

ns
 o

f t
he

 s
ys

te
m

 a
cr

os
s 

th
e 

sy
st

em
 

bo
un

da
ri

es
 f

or
 th

e 
ne

w
 s

ol
ut

io
n.

 T
hu

s,
 b

ui
ld

in
g 

a 
Sy

st
em

 C
on

te
xt

 D
ia

gr
am

 h
el

ps
 to

 f
oc

us
 o

n 
th

e

1 
W

e 
us

e 
th

e 
te

rm
 “

In
fo

rm
at

io
n 

G
ov

er
na

nc
e”

 o
n 

pu
rp

os
e 

to
 d

is
tin

gu
is

h 
it 

fr
om

 t
he

 o
ld

er
—

bu
t 

be
tte

r 
kn

ow
n—

te
rm

 
“D

at
a 

G
ov

er
na

nc
e.

” 
W

e 
ex

pl
ai

n 
w

ha
t w

e 
co

ns
id

er
 n

ew
 in

 I
nf

or
m

at
io

n 
G

ov
er

na
nc

e 
la

te
r i

n 
th

is
 c

ha
pt

er
.

3.
2 

D
at

a 
D

o
m

ai
ns
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ar
ea

s 
of

 i
nt

er
es

t 
an

d 
de

fin
e 

w
ha

t’s
 i

n 
an

d 
w

ha
t’s

 o
ut

 o
f 

sc
op

e 
of

 t
he

 E
IA

 t
ha

t 
w

ill
 b

e 
ne

ed
ed

 t
o 

su
pp

or
t t

he
 s

ol
ut

io
n.

3.
2 

D
at

a 
D

o
m

ai
ns

O
n 

a 
da

ily
 b

as
is

, 
em

pl
oy

ee
s 

us
e 

da
ta

. 
In

 s
om

e 
ca

se
s,

 t
hi

s 
da

ta
 e

xi
st

s 
on

ly
 i

n 
th

e 
m

in
ds

 o
f 

th
e 

em
pl

oy
ee

s,
 a

nd
 in

 s
om

e 
ca

se
s,

 it
 is

 s
ha

re
d 

vi
a 

ve
rb

al
 c

om
m

un
ic

at
io

n.
 I

n 
ot

he
r 

ca
se

s,
 d

at
a 

is
 c

ap
-

tu
re

d 
by

 w
ri

tin
g 

it 
on

 p
ap

er
, s

uc
h 

as
 w

ith
 m

ee
tin

g 
m

in
ut

es
 s

om
eo

ne
 c

ap
tu

re
s 

w
ith

 a
 p

en
.Y

et
 a

no
th

er
 

ty
pe

 o
f d

at
a 

is
 d

ig
ita

liz
ed

. D
ig

ita
liz

ed
 d

at
a 

is
 d

at
a 

th
at

 c
an

 b
e 

pr
oc

es
se

d 
by

 c
om

pu
tin

g 
sy

st
em

s 
su

ch
 

as
 d

es
kt

op
s,

 la
pt

op
s,

 p
er

so
na

l d
ig

ita
l a

ss
is

ta
nt

s 
(P

D
A

),
 s

m
ar

t p
ho

ne
s,

 s
en

so
rs

, s
er

ve
rs

, a
nd

 m
ai

n-
fr

am
es

. 
D

if
fe

re
nt

 a
pp

lic
at

io
ns

 p
ro

ce
ss

 a
nd

 u
se

 t
hi

s 
da

ta
 f

or
 v

ar
io

us
 p

ur
po

se
s.

 W
el

l-
kn

ow
n 

ex
am

pl
es

 in
cl

ud
e 

ap
pl

ic
at

io
ns

 u
se

d 
by

 m
an

y 
en

te
rp

ri
se

s 
to

da
y 

su
ch

 a
s:

•
E

nt
er

pr
is

e 
R

es
ou

rc
e 

P
la

nn
in

g 
(E

R
P

) 
ap

pl
ic

at
io

ns
—

A
n 

E
R

P 
ap

pl
ic

at
io

n 
is

 o
ft

en
 

us
ed

 t
o 

pr
oc

es
s 

or
de

rs
 a

nd
 a

 r
el

at
ed

 b
us

in
es

s 
pr

oc
es

s 
is

 t
he

 O
rd

er
-T

o-
C

as
h 

(O
T

C
) 

pr
oc

es
s.

 T
he

 d
at

a 
pr

oc
es

se
d 

by
 t

hi
s 

ty
pe

 o
f 

ap
pl

ic
at

io
n 

of
te

n 
in

cl
ud

es
 c

us
to

m
er

, p
ro

d-
uc

t, 
or

de
r, 

sh
ip

m
en

t, 
fu

lfi
llm

en
t, 

an
d 

bi
lli

ng
 r

el
at

ed
 d

at
a.

 T
hi

s 
ty

pe
 o

f 
da

ta
 p

ro
ce

ss
in

g 
is

 
ty

pi
ca

lly
 p

er
fo

rm
ed

 in
 a

 tr
an

sa
ct

io
na

l c
on

te
xt

. T
hi

s 
m

ea
ns

 th
at

 s
ev

er
al

 p
ro

ce
ss

in
g 

st
ep

s 
m

us
t b

e 
co

m
pl

et
ed

 s
uc

ce
ss

fu
lly

 o
r 

no
t a

t a
ll.

 O
th

er
w

is
e 

da
ta

 in
te

gr
ity

 is
 lo

st
.

•
A

 D
at

a 
W

ar
eh

ou
se

 (D
W

)—
T

he
 D

W
 is

 b
as

ed
 o

n 
a 

no
rm

al
iz

ed
 d

at
a 

m
od

el
 in

 a
 re

la
tio

na
l 

da
ta

ba
se

. I
t s

up
po

rt
s 

a 
di

ve
rs

e 
se

t o
f a

na
ly

tic
 re

qu
ir

em
en

ts
. D

at
a 

m
ar

ts
 a

re
 o

pt
im

iz
ed

 fo
r 

sp
ec

ifi
c 

an
al

yt
ic

al
 p

ur
po

se
 o

ft
en

 u
si

ng
 d

at
a 

m
in

in
g2 

an
d 

ot
he

r 
te

ch
ni

qu
es

. T
he

 D
W

 a
nd

 
th

e 
da

ta
 m

ar
ts

 g
en

er
al

ly
 u

se
 a

 s
ta

r 
or

 s
no

w
fla

ke
 s

ch
em

a 
de

pl
oy

ed
 o

n 
a 

de
pa

rt
m

en
ta

l o
r 

en
te

rp
ri

se
-w

id
e 

le
ve

l.

•
E

-m
ai

l a
pp

lic
at

io
ns

—
T

he
 d

at
a 

pr
oc

es
se

d 
by

 th
is

 ty
pe

 o
f a

pp
lic

at
io

n 
is

 ty
pi

ca
lly

 a
 m

ix
-

tu
re

 o
f S

tr
uc

tu
re

d 
D

at
a 

(e
-m

ai
l h

ea
de

r w
ith

 re
ci

pi
en

t a
nd

 s
en

de
r a

dd
re

ss
, s

ub
je

ct
, a

nd
 s

o 
on

),
 U

ns
tr

uc
tu

re
d 

D
at

a 
gi

ve
n 

by
 th

e 
fr

ee
-f

or
m

 te
xt

 (t
he

 b
od

y 
of

 th
e 

e-
m

ai
l)

, a
nd

 p
os

si
bl

e 
do

cu
m

en
ts

 a
tta

ch
ed

 to
 th

e 
e-

m
ai

l.

A
s 

yo
u 

ca
n 

se
e 

fr
om

 th
e 

ex
am

pl
es

, c
er

ta
in

 ty
pe

s 
of

 d
at

a 
m

ig
ht

 b
e 

us
ed

 e
nt

er
pr

is
e-

w
id

e 
an

d 
ot

he
rs

 m
ig

ht
 b

e 
us

ed
 o

nl
y 

lo
ca

lly
 w
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 d
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 b
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 c
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 d
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ro
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t b
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 d
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 d
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 d
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 c
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 d
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r m
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 D
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 d
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 c
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 D
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ra
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 d
er

iv
ed

 fr
om

 b
us

in
es

s 
tr

an
sa

ct
io

ns
.

•
U

ns
tr

uc
tu

re
d 

D
at

a 
D

om
ai

n—
A

ls
o 

kn
ow

n 
as

 c
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pr
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t m
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at
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 d
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ra
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f d
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 b
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.
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ep
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 D
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d
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 d
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r d
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 D
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 c
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l d
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 d
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 p
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l d
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 c
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 d
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 c
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 r
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 d
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re
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 d
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 D
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 c
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l d
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en
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os
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 d
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3.
2.
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 d
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at
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f d
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 d
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 p
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 c
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 m
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.
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 p
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 o
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 b
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f d
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el

at
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pr
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 c
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at
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l p
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 c
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m
pl

e,
 r

ev
en
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 f
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 c
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 c
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 d
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 c
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 p
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 p
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pr
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 p
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 m
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 c
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t b
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 p
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p
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 d
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 p

ro
ce

ss
ed

 o
nl

y 
by

 th
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.
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at
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pr
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 d
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 c
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at
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at
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l b
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 re
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 b
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 c
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r p
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 c
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 m
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 d
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, p
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 d

at
a,

 la
ck

 o
f o

r 
po

or
 M

et
ad

at
a,

 a
nd

 m
an

ag
in

g 
an

d 
re

so
lv

in
g 

du
pl

ic
at

e 
(o

r s
im

ila
r)

 d
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 d
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 p
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 p
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at
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 d
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at
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fie
s 

au
di

to
rs

 a
nd

 r
eg

ul
at

or
s 

by
 d
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ro
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 re
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at
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 b

y 
id

en
tif

yi
ng

 o
pp

or
tu

ni
tie

s 
fo

r 
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se
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ta
in

in
g 

ex
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 d
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 p
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 b
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 p
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l c
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 d
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at
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 o
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 d
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at
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at
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t b
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 t
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at
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 d
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 p
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l c
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 c
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at
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 d
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l d

at
a 

do
m

ai
n.

 C
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 D
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ra
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at
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 p

ra
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 p
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 c
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 p
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 b
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nd
 th

e 
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cu
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ty
 a
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•
A
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w
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 o
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 c
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 f
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 p
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 C
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 C
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ra
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 d
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 d
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f d
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 p
ar

tn
er

s 
to

 in
te

rn
al

 s
ys

te
m

s 
is

 e
ve

r i
nc

re
as

in
g 

as
 th

e 
ne

w
 tr

en
ds

 to
 d
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 c
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 p
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 d
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 c
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.
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at
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 b
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 d
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 re
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t p
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 m
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 f
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pr
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 d
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 c
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l c
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t b
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 d
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 f
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 d
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at
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at
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R
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ro
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at
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E
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R
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T

he
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e 
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nf
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at
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S
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•
Se
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M
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D
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 p
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 c
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at
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 d
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f c
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3.
4.
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 d
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:
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M
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 p
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re
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 t
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 b
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 c
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 D
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 d
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 c
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 p
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 p
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 c
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 b
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 b

us
in

es
s;

 f
or

 e
xa

m
pl

e,
 r

el
at

io
ns

hi
ps

 a
m

on
g 

us
er

 I
D

s,
 s

ec
ur

ity
 d
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 d
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 d
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 b
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 c
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 f
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at
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 d
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 d
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 c

la
im

.

•
Se

cu
re

 S
ys

te
m

s 
an

d 
N

et
w

or
ks

 S
er

vi
ce

s—
C

ov
er

 a
re

as
 s

uc
h 

as
 i

nt
ru

si
on

 d
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to
ri

ng
 a

nd
 m

an
ag
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 p
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 it
s 

co
st

ly
 s

et
tle

m
en
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P
ro

d
u

ct
io

n
 D
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E
m
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ee
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D
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o

p
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o
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t
D
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E
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ee
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 D
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M
as

ki
ng

 D
ur

in
g 

E
xt

ra
ct

 / 
T

ra
ns

fo
m

D
at

a 
M

as
ki

ng
 (1

)

   
 C

op
y 

/ C
lo

ni
ng

D
at

a 
M

as
ki

ng
 (2

) In
-P

la
ce

 
M

as
ki

ng

F
ig

u
re

 3
.5

 
D

at
a 

M
as

ki
ng

T
he

 fi
rs

t 
te

ch
ni

qu
e,

 s
ho

w
n 

in
 t

he
 fi

gu
re

 a
s 

D
at

a 
M

as
ki

ng
 (

1)
, u

se
s 

an
 e

nh
an

ce
m

en
t 

to
 t

he
 

w
el

l k
no

w
n 

E
xt

ra
ct

-T
ra

ns
fo

rm
-L

oa
d 

(E
T

L
) 

m
ec

ha
ni

sm
 o

ft
en

 u
se

d 
w

ith
 D

W
 e

nv
ir

on
m

en
ts

, b
ut

 in
 

th
is

 c
as

e 
th

e 
pr

oc
es

s 
ap

pl
ie

d 
is

 E
xt

ra
ct

-M
as

k-
T

ra
ns

fo
rm

-L
oa

d 
(E

M
T

L
).

 T
hi

s 
is

 t
he

 p
ro

ce
ss

 o
f
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C
ha

p
te

r 
3 

D
at

a 
D

o
m

ai
ns

, I
nf

o
rm

at
io

n 
G

o
ve

rn
an

ce
, a

nd
 In

fo
rm

at
io

n 
S

ec
ur

it
y

ex
tr

ac
tin

g 
da

ta
 f

ro
m

 p
ro

du
ct

io
n 

in
to

 fl
at

 fi
le

s 
w

hi
le

 m
as

ki
ng

 th
e 

da
ta

 a
nd

 fi
na

lly
 lo

ad
in

g 
th

e 
da

ta
 

in
to

 m
ul

tip
le

 d
if

fe
re

nt
 e

nv
ir

on
m

en
ts

.
T

he
 s

ec
on

d 
te

ch
ni

qu
e,

 s
ho

w
n 

in
 t

he
 fi

gu
re

 a
s 

D
at

a 
M

as
ki

ng
 (

2)
, i

s 
in

-p
la

ce
 d

at
a 

m
as

ki
ng

 
w

he
re

 d
at

a 
is

 fi
rs

t c
op

ie
d 

fr
om

 p
ro

du
ct

io
n 

in
to

 m
ul

tip
le

 e
nv

ir
on

m
en

ts
 a

nd
 th

en
 m

as
ke

d 
in

 p
la

ce
 

in
 th

os
e 

en
vi

ro
nm

en
ts

. T
od

ay
, m

os
t o

f 
th

e 
im

pl
em

en
ta

tio
n 

is
 a

ro
un

d 
us

in
g 

th
e 

E
M

T
L

 te
ch

ni
qu

e,
 

w
hi

ch
 is

 s
ee

n 
in

 le
ga

cy
 e

nv
ir

on
m

en
ts

. T
hi

s 
te

ch
ni

qu
e 

is
 o

ft
en

 u
se

d 
in

 c
on

ju
nc

tio
n 

w
ith

 a
 n

um
be

r 
of

 th
e 

co
m

po
ne

nt
s 

w
ith

in
 th

e 
E

II
 la

ye
r 

de
sc

ri
be

d 
in

 C
ha

pt
er

 5
, a

nd
 in

 m
or

e 
de

ta
il 

in
 C

ha
pt

er
 8

. 
Fo

r e
xa

m
pl

e,
 d

is
co

ve
ry

 a
nd

 p
ro

fil
in

g 
te

ch
ni

qu
es

 m
ig

ht
 b

e 
fir

st
 e

m
pl

oy
ed

 a
ga

in
st

 p
ro

du
ct

io
n 

da
ta

-
ba

se
s 

to
 g

ai
n 

m
or

e 
in

si
gh

t i
nt

o 
w

ha
t m

us
t b

e 
m

as
ke

d.
 T

he
 v

ar
io

us
 a

lg
or

ith
m

s 
ge

ne
ra

lly
 c

on
si

d-
er

ed
 fo

r d
at

a 
m

as
ki

ng
 fa

ll 
in

to
 th

e 
fo

llo
w

in
g 

ca
te

go
ri

es
:

•
D

at
e 

ag
in

g 
us

es
 s

om
e 

fo
rm

 o
f 

ca
lc

ul
at

io
n 

to
 in

cr
em

en
t o

r 
de

cr
em

en
t d

at
e 

va
lu

es
 in

 th
e 

da
ta

ba
se

.

•
Su

bs
tit

ut
io

n 
si

m
pl

y 
us

es
 s

om
e 

fo
rm

 o
f 

re
al

is
tic

 v
al

ue
 r

an
do

m
ly

 g
en

er
at

ed
 o

r 
ba

se
d 

on
 

ch
ar

ac
te

r r
ep

la
ce

m
en

t.

•
N

um
er

ic
 a

lte
rn

at
io

n 
in

cr
ea

se
s 

or
 d

ec
re

as
es

 n
um

er
ic

 v
al

ue
s 

by
 a

 p
er

ce
nt

ag
e.

•
Sh

uf
fli

ng
 a

nd
 re

or
de

r a
pp

lie
s 

fo
r s

im
ila

r d
at

a 
ty

pe
s 

w
he

re
 d

at
a 

is
 m

ov
ed

 w
ith

in
 a

 ro
w

.

•
C

us
to

m
-d

efi
ne

d 
us

er
-d

ev
el

op
ed

 a
lg

or
ith

m
s.

C
om

m
er

ci
al

ly
 a

va
ila

bl
e 

so
ft

w
ar

e 
pa

ck
ag

es
15

 h
av

e 
fu

nc
tio

na
lit

y 
to

 m
ee

t t
he

 n
ee

ds
 m

en
tio

ne
d 

pr
ev

io
us

ly
 a

nd
 e

na
bl

es
 r

ig
ht

 s
iz

in
g 

of
 th

e 
da

ta
 to

 c
on

tr
ol

 g
ro

w
th

 a
s 

w
el

l. 
T

he
 s

of
tw

ar
e 

pa
ck

ag
es

’ 
go

al
s 

ar
e 

to
 d

ei
de

nt
if

y 
pr

od
uc

ti
on

 d
at

a 
fo

r 
pr

iv
ac

y 
pr

ot
ec

ti
on

. 
Fo

r 
ex

am
pl

e,
 w

it
h 

th
is

 d
at

a 
m

as
ki

ng
 f

un
ct

io
na

li
ty

, b
us

in
es

se
s 

ar
e 

en
ab

le
d 

to
 d

ep
lo

y 
of

f-
sh

or
e 

te
st

in
g 

w
hi

le
 s

ti
ll

 m
ai

nt
ai

ni
ng

 
co

m
pl

ia
nc

e 
ne

ed
s 

ar
ou

nd
 I

nf
or

m
at

io
n 

P
ri

va
cy

.

3.
5 

S
ys

te
m

 C
o

nt
ex

t 
D

ia
g

ra
m

B
ui

ld
in

g 
an

y 
la

rg
e-

sc
al

e 
in

fo
rm

at
io

n-
ba

se
d 

so
lu

ti
on

 c
an

 o
nl

y 
be

 s
uc

ce
ss

fu
ll

y 
pl

an
ne

d 
an

d 
m

an
ag

ed
 i

f 
th

e 
ta

sk
s 

ar
e 

br
ok

en
 d

ow
n 

in
to

 s
om

e 
fo

rm
 o

f 
in

cr
em

en
ta

l 
st

ag
es

 (
w

he
th

er
 u

si
ng

 
w

at
er

fa
ll

-b
as

ed
 tr

ad
it

io
na

l o
r a

gi
le

 m
et

ho
ds

).
 T

o 
do

 th
is

, s
om

e 
fo

rm
 o

f s
co

pe
 a

nd
 u

nd
er

st
an

di
ng

 
of

 w
ha

t i
s 

pr
op

os
ed

 to
 b

e 
bu

il
t i

s 
ne

ce
ss

ar
y.

A
s 

al
re

ad
y 

in
tr

od
uc

ed
 i

n 
se

ct
io

n 
3.

1,
 t

he
 S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
 c

an
 b

e 
us

ed
 a

s 
a 

m
et

ho
do

lo
gi

ca
l t

oo
l t

o 
ca

pt
ur

e 
th

e 
as

-i
s 

st
at

e 
of

 a
n 

E
IA

, w
hi

ch
 f

or
m

s 
th

e 
fo

un
da

tio
n 

to
 id

en
tit

y 
th

e 
ga

ps
 f

or
 th

e 
to

-b
e 

st
at

e 
an

d 
th

us
 id

en
tif

y 
th

e 
sc

op
e 

of
 c

ha
ng

e 
re

qu
ir

ed
. T

he
 S

ys
te

m
 C

on
te

xt
 

D
ia

gr
am

 d
es

cr
ib

es
:

•
A

n 
ev

en
t f

ro
m

 a
n 

ex
te

rn
al

 s
ys

te
m

 o
r u

se
r r

ai
si

ng
 a

n 
ev

en
t t

o 
w

hi
ch

 th
e 

ne
w

 s
ys

te
m

 m
us

t 
re

sp
on

d

•
A

n 
ev

en
t t

ha
t t

he
 s

ys
te

m
 g

en
er

at
es

 th
at

 a
ff

ec
ts

 e
xt

er
na

l s
ys

te
m

s 
or

 u
se

rs

15
 A

n 
ex

am
pl

e 
w

ou
ld

 b
e 

th
e 

O
pt

im
 p

ro
du

ct
 s

ui
te

. S
ee

 [
19

] 
fo

r 
de

ta
ils

 a
nd

 [
20

] 
fo

r 
a 

de
sc

ri
pt

io
n 

of
 a

n 
im

pl
em

en
ta

tio
n 

ex
am

pl
e.

3.
5 

S
ys

te
m

 C
o

nt
ex

t 
D

ia
g

ra
m
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• 
D

at
a 

flo
w

s 
(b

at
ch

 o
r r

ea
l t

im
e)

 in
bo

un
d 

th
at

 m
us

t b
e 

m
an

ag
ed

• 
D

at
a 

flo
w

s 
(b

at
ch

 o
r r

ea
l t

im
e)

 o
ut

bo
un

d 
th

at
 m

us
t b

e 
m

an
ag

ed

T
he

 S
ys

te
m

 C
on

te
xt

 D
ia

gr
am

 c
an

 a
ls

o 
be

 u
se

d 
to

 i
de

nt
if

y 
an

y 
ex

te
rn

al
 d

ep
en

de
nc

ie
s 

(n
ew

 
so

ur
ce

s 
of

 d
at

a 
an

d 
se

rv
ic

es
 e

xt
er

na
l 

to
 t

he
 b

us
in

es
s)

 t
ha

t 
m

ig
ht

 b
e 

ne
ed

ed
 a

nd
 u

nd
er

st
an

d 
ho

w
 

th
is

 m
ig

ht
 im

pa
ct

 e
xi

st
in

g 
or

 to
-b

e 
bu

si
ne

ss
 p

ro
ce

ss
es

. F
in

al
ly

, i
t c

an
 b

e 
us

ed
 to

 g
ai

n 
so

m
e 

un
de

r-
st

an
di

ng
 o

f d
ep

en
de

nc
ie

s 
as

so
ci

at
ed

 w
ith

 th
e 

ne
w

 s
ys

te
m

 a
ro

un
d 

no
n-

fu
nc

tio
na

l r
eq

ui
re

m
en

ts
.

E
ac

h 
fl

ow
 o

f 
in

fo
rm

at
io

n 
in

to
 o

r 
ou

t 
of

 t
he

 s
ys

te
m

 i
s 

la
be

le
d 

so
 t

ha
t 

th
e 

pu
rp

os
e 

of
 t

he
 

in
te

rf
ac

e 
is

 k
no

w
n 

to
 a

ny
 r

ea
de

r. 
E

ac
h 

so
ur

ce
 o

f 
in

fo
rm

at
io

n 
an

d 
ac

to
r 

is
 a

ls
o 

la
be

le
d 

fo
r 

th
e 

sa
m

e 
re

as
on

s.
 I

f 
po

ss
ib

le
, a

t t
hi

s 
st

ag
e,

 e
ac

h 
fl

ow
 s

ho
ul

d 
be

 f
ur

th
er

 d
es

cr
ib

ed
 to

 g
iv

e 
te

ch
ni

ca
l 

te
am

s 
a 

be
tt

er
 u

nd
er

st
an

di
ng

 o
f 

th
e 

pu
rp

os
e 

of
 t

he
 i

nt
er

fa
ce

s.
 F

or
 e

xa
m

pl
e,

 a
ny

 s
pe

ci
fi

c 
is

su
es

 
th

at
 m

ig
ht

 b
e 

al
re

ad
y 

kn
ow

n 
ca

n 
be

 h
ig

hl
ig

ht
ed

 h
er

e.
 T

he
 f

ol
lo

w
in

g 
in

fo
rm

at
io

n 
sh

ou
ld

 b
e 

pr
ov

id
ed

:

•
W

ho
 th

e 
us

er
s 

of
 th

e 
sy

st
em

 a
re

 a
nd

 w
ha

t f
un

ct
io

ns
 th

ey
 e

na
ct

•
D

es
cr

ip
tio

n 
of

 a
ny

 e
xt

er
na

l s
ou

rc
es

 o
f 

da
ta

 a
nd

 s
er

vi
ce

s 
an

d 
th

ei
r 

ow
ne

r

•
In

fo
rm

at
io

n 
on

 h
ow

 d
at

a 
flo

w
s 

in
 a

nd
 o

ut
 o

f 
th

e 
sy

st
em

; 
fo

r 
ex

am
pl

e,
 d

ai
ly

 o
r 

w
ee

kl
y 

ba
tc

h 
or

 re
al

 ti
m

e 
da

ta
 a

cc
es

s

•
Se

cu
ri

ty
 c

on
tr

ol
s 

re
qu

ir
ed

Fi
gu

re
 3

.6
 s

ho
w

s 
a 

ty
pi

ca
l S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
 fr

om
 a

 p
re

vi
ou

s 
pr

oj
ec

t, 
in

 th
is

 c
as

e 
an

 
M

D
M

 s
ol

ut
io

n 
th

at
 in

cl
ud

es
 o

pe
ra

tio
na

l B
I r

ep
or

tin
g 

an
d 

ex
te

rn
al

 s
ys

te
m

s 
to

 h
el

p 
ex

te
nd

 p
ro

du
ct

 
de

fin
iti

on
s 

fr
om

 s
up

pl
ie

rs
. U

se
rs

 a
nd

 s
ys

te
m

s 
ar

e 
cl

ea
rl

y 
de

pi
ct

ed
 a

nd
 in

te
rn

al
, a

nd
 e

xt
er

na
l e

le
-

m
en

ts
 o

f t
he

 s
ol

ut
io

n 
ar

e 
sh

ow
n.

M
as

te
r 

D
at

a 
S

ol
ut

io
n

M
D

M

Le
ga

cy
 S

ys
te

m
s

P
or

ta
l

S
ta

nd
ar

d

F
ig

u
re

 3
.6

 
S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
 e

xa
m

pl
e 

fr
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 a
 p

re
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ou
s 

M
D

M
 p
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je

ct
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C
ha

p
te

r 
3 

D
at

a 
D

o
m

ai
ns

, I
nf

o
rm

at
io

n 
G

o
ve

rn
an

ce
, a

nd
 In

fo
rm

at
io

n 
S

ec
ur

it
y

3.
6 

C
o

nc
lu

si
o

n
In

 th
is

 c
ha

pt
er

, w
e 

in
tr

od
uc

ed
 th

e 
sc

op
e 

as
so

ci
at

ed
 w

ith
 th

e 
de

fin
iti

on
 o

f 
da

ta
 in

 o
ur

 E
IA

 a
nd

 th
e 

fiv
e 

ke
y 

da
ta

 d
om

ai
ns

 (
M

et
ad

at
a,

 M
as

te
r 

D
at

a,
 O

pe
ra

tio
na

l D
at

a,
 U

ns
tr

uc
tu

re
d 

D
at

a,
 a

nd
 A

na
ly

-
tic

al
 D

at
a)

. F
ro

m
 t

hi
s,

 w
e 

de
sc

ri
be

d 
th

ei
r 

ro
le

 a
nd

 c
on

te
xt

, a
nd

 m
os

t 
im

po
rt

an
tly

, w
e 

de
sc

ri
be

d 
ho

w
 th

es
e 

do
m

ai
ns

 c
an

 b
e 

m
an

ag
ed

 s
uc

ce
ss

fu
lly

 in
 th

e 
en

te
rp

ri
se

 th
ou

gh
 a

 c
oh

er
en

t I
nf

or
m

at
io

n 
G

ov
er

na
nc

e 
fr

am
ew

or
k.

 U
si

ng
 g

ov
er

ne
d 

ar
ch

ite
ct

ur
e 

de
ci

si
on

s,
 p

ri
nc

ip
le

s 
of

 I
nf

or
m

at
io

n 
Se

cu
-

ri
ty

 a
nd

 I
nf

or
m

at
io

n 
Pr

iv
ac

y,
 a

nd
 t

he
 S

ys
te

m
 C

on
te

xt
 D

ia
gr

am
 j

oi
nt

ly
 i

s 
a 

m
et

ho
do

lo
gi

ca
l 

ap
pr

oa
ch

 to
 a

ss
is

t i
n 

th
e 

de
ta

ili
ng

 o
f 

th
e 

co
nc

ep
tu

al
 a

rc
hi

te
ct

ur
e 

al
l t

he
 w

ay
 d

ow
n 

to
 th

e 
O

pe
ra

-
tio

na
l M

od
el

 s
te

p 
by

 s
te

p 
an

d 
ph

as
e 

by
 p

ha
se

.
In

 t
he

 n
ex

t 
ch

ap
te

r, 
w

e 
ex

pl
ai

n 
th

e 
ca

pa
bi

lit
ie

s 
ne

ed
ed

 t
o 

m
an

ag
e 

th
e 

di
ff

er
in

g 
da

ta
 

do
m

ai
ns

 a
nd

 e
xt

en
d 

th
e 

th
in

ki
ng

 i
nt

o 
th

e 
ot

he
r 

ar
ea

s 
th

at
 a

re
 n

ee
de

d 
to

 d
ev

el
op

 a
 c

om
pl

et
e,

 
ro

bu
st

 E
IA

 o
n 

a 
co

nc
ep

tu
al

 a
nd

 lo
gi

ca
l l

ev
el

.

3.
7 

R
ef

er
en

ce
s

[1
]

In
m

on
, W

.H
. B
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 c
ap

ab
ili

ty
. O

ne
 c

on
si

st
en

t 
se

ar
ch

 e
ng

in
e 

ac
ro

ss
 c
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at
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 p
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 d
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t m
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at
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 c
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at
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 d
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 d
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 b
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 d
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pr
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at
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l l
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 b
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 r
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 c
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 p
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 C
om
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l r
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at
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at
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 p
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at
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at
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at
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 m
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 m
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 d
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at
io

n 
th

ro
ug

h 
In
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at
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at
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 d
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m

 a
n 

ap
pl
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 d
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 c
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 d
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 c
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 o
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 c
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 k
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 c
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 c

ou
pl

ed
 s

ys
te

m
s 

an
d 

se
rv

ic
es

 i
s 

th
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 o
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 f
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 p
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 p
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 p
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 c
on

si
st

en
t, 

m
an

ag
ea

bl
e 

in
fo

rm
at

io
n 

is
 m

ad
e 

av
ai

la
bl

e 
to

 e
ve

ry
 p
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 b
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at
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 b
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 d
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. D
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at
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 m
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at
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 c
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 c
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t b
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at
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 t
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 re
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at
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 D
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e 

w
ho

le
 in

te
rn

al
 S

O
A

 in
fr

as
tr

uc
tu

re
 b

ec
au

se
 n

ow
 s

er
vi

ce
 d

is
co

ve
ry

 a
nd

 s
er

vi
ce

 ro
ut

in
g 

is
 a

va
ila

bl
e 

if
 a

nd
 o

nl
y 

if
 th

e 
ex

te
rn

al
 c

lo
ud

 s
er

vi
ce

 p
ro

vi
de

r 
is

 a
va

ila
bl

e.
12

. I
m

pr
ov

e 
co

st
 e

ffi
ci

en
cy

 o
f t

he
 I

T
 in

fr
as

tr
uc

tu
re

, p
os

si
bl

y 
no

w
 a

ls
o 

us
in

g 
G

re
en

 I
T

 
te

ch
ni

qu
es

. T
he

 E
IA

 i
s 

ty
pi

ca
lly

 n
ot

 d
ep

lo
ye

d 
on

 t
he

 g
re

en
 fi

el
d.

 A
 g

ui
di

ng
 p

ri
nc

ip
le

 f
or

 e
ac

h 
ph

as
e 

of
 a

n 
ite

ra
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 c
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l c
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, d
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 d
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 c
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 C
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ra
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 c
ho

ic
e 

of
 m

id
dl

ew
ar

e,
 th

e 
im

pl
em

en
ta

tio
n 

of
 o

th
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 c
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 c
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 p

er
fo

rm
 a

 c
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t o
f t

he
 C

om
po

ne
nt

 M
od

el
, 

w
ith

ou
t h

ig
hl

ig
ht

in
g 

th
e 

op
er

at
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 D
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nt
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 c

ha
ra

ct
er

iz
ed

 b
y 

th
e 

fo
llo

w
in

g 
fe

at
ur

es
:

•
A

 c
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 d
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 c
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 d
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 c
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 c
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 c
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at
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 d
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 d
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 c
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 c
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l m
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at
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 d
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fo
rm

at
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at
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 c
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 c
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 c
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r c
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 d
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 c
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 d
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Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)
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IT Service & Compliance Management Services

Publish
Subscribe

Routing
Transport

Messaging
Mediation

Orchestration
Load Balancing
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Mashup
Enterprise

Search UI

Productivity / 

Collaboration UI

LOB

Client UI

Enterprise

Portals

Cross-Enterprise

Applications

Mobile

Applications
Web

External

 Data Provider

Delivery Channels

Retention
Management

Security & Privacy
Management

Availability & Fault
Management

Performance
Management

Control of Service
& Accounting

Enterprise Information Integration

Stream Federate Transform Cleanse Profile Discover

Staging

Replicate Deploy
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l D
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ra
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 s
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 f
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 c
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 d
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 c
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e,
 in

 
th
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m
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 b
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T
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ra
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 b
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hr

ou
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w
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t c
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te
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al
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s 
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 p
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m
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E

xt
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na
l c
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or

 d
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•
H
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le
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l d
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ip
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 u
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 p
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ra
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 D
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e 
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 c
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eg
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 I
n 

th
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e 
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se
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e 
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it 
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 d
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ip
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 r
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w
in
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 a
 d

es
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ip
tio

n 
of

 t
he
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er
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l 
co

m
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ne
nt

s 
of
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e 
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at

io
n 
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er
y 
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an

ne
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:

•
M
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 a
pp
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at
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—
M
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y 
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nd
 h
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l D
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D
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 d
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n 
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e 
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in
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 d
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d 
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 d
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, d
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pr
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it 

th
e 

sc
op

e 
to

 th
e 

se
rv

ic
es

 p
ro

vi
de

d 
th

ro
ug

h 
th

is
 c

om
po

-
ne

nt
, w

hi
ch

 a
re

 e
sp

ec
ia

lly
 r

el
ev

an
t f

or
 d

el
iv

er
in

g 
th

e 
in

fo
rm

at
io

n-
re

la
te

d 
ca

pa
bi

lit
ie

s 
of

 th
e 

E
IA

.
T

he
 f

ol
lo

w
in

g 
ke

y 
se

rv
ic

es
 a

re
 p

ro
vi

de
d 

by
 th

is
 c

om
po

ne
nt

 a
s 

sh
ow

n 
ea

rl
ie

r 
in

 F
ig

ur
e 

5.
1:

•
C

om
pl

ia
nc

e 
M

an
ag

em
en

t 
Se

rv
ic

es
—

T
he

 s
er

vi
ce

s 
of

 t
hi

s 
gr

ou
p 

ar
e 

us
ed

 t
o 

ve
ri

fy
 

co
m

pl
ia

nc
e 

w
ith

 r
eq

ui
re

m
en

ts
 t

ha
t 

m
an

ag
e 

op
er

at
io

na
l 

ri
sk

 a
nd

 r
et

en
tio

n 
po

lic
ie

s.
 

C
om

pl
ia

nc
e 

w
ith

 b
us

in
es

s 
SL

A
s 

or
 le

ga
l r

eq
ui

re
m

en
ts

 f
ro

m
 a

 f
un

ct
io

na
l p

er
sp

ec
tiv

e 
is

 
no

t t
he

 re
sp

on
si

bi
lit

y 
an

d 
no

t a
 c

ap
ab

ili
ty

 o
f t

hi
s 

se
rv

ic
es

 g
ro

up
.

•
A

va
ila

bi
lit

y 
M

an
ag

em
en

t 
Se

rv
ic

es
—

A
va

ila
bi

lit
y 

is
 th

e 
m

ea
su

re
m

en
t o

f 
th

e 
re

ad
in

es
s 

to
 u

se
 a

n 
IT

 s
ys

te
m

. 
T

hi
s 

co
m

po
ne

nt
 h

as
 t

he
 i

nh
er

en
t 

m
ea

su
re

 o
f 

re
lia

bi
lit

y 
th

at
 i

s 
de

fin
ed

 a
s 

th
e 

pr
ob

ab
ili

ty
 t

ha
t 

an
 I

T
 s

ys
te

m
 d

el
iv

er
s 

th
e 

de
si

re
d 

fu
nc

tio
ns

 u
nd

er
 s

ta
te

d 
co

nd
iti

on
s 

fo
r 

a 
gi

ve
n 

pe
ri

od
 o

f 
tim

e.
 O

bv
io

us
ly

, i
f 

th
e 

re
lia

bi
lit

y 
is

 lo
w

, t
he

 a
va

ila
bi

lit
y 

ca
nn

ot
 b

e 
hi

gh
. T

hu
s,

 h
ig

h 
av

ai
la

bi
lit

y 
im

pl
ie

s 
hi

gh
 r

el
ia

bi
lit

y.
 F

or
 a

va
ila

bi
lit

y,
 c

ri
tic

al
 

m
et

ri
cs

 a
re

 th
e 

M
ea

n 
T

im
e 

To
 R

ec
ov

er
y 

(M
T

T
R

),
 M

ea
n 

T
im

e 
To

 F
ai

lu
re

 (
M

T
T

F)
, a

nd
 

M
ea

n 
T

im
e 

B
et

w
ee

n 
Fa

ilu
re

s 
(M

T
B

F)
. T

he
 M

T
T

R
 d

efi
ne

s 
ho

w
 l

on
g 

it 
m

ig
ht

 t
ak

e 
in

 
th

e 
w

or
st

 c
as

e 
un

til
 a

 s
ys

te
m

 is
 a

va
ila

bl
e 

ag
ai

n,
 a

nd
 th

us
, i

t p
ro

vi
de

s 
in

si
gh

t i
nt

o 
pe

rf
or

-
m

an
ce

 re
qu

ir
em

en
ts

 fo
r o

pe
ra

tio
ns

 s
uc

h 
as

 th
e 

re
st

or
at

io
n 

of
 a

 d
at

ab
as

e 
ba

ck
up

 in
 a

 d
is

-
as

te
r 

re
co

ve
ry

 c
as

e.
 I

f 
a 

ca
pa

bi
lit

y 
re

lie
s 

on
 m

ul
tip

le
 c

om
po

ne
nt

s,
 t

he
n 

th
e 

av
ai

la
bi

lit
y 

fo
r 

th
is

 c
ap

ab
ili

ty
 i

s 
gi

ve
n 

by
 t

he
 p

ro
du

ct
 o

f 
th

e 
av

ai
la

bi
lit

y 
m

ea
su

re
s 

fo
r 

al
l 

in
vo

lv
ed

 
co

m
po

ne
nt

s.
 A

va
ila

bi
lit

y 
ca

n 
be

 im
pr

ov
ed

 th
ro

ug
h 

re
du

nd
an

cy
, w

hi
ch

 m
ea

ns
 th

e 
sa

m
e 

co
m

po
ne

nt
 i

s 
de

pl
oy

ed
 m

ul
tip

le
 t

im
es

 i
n 

a 
re

du
nd

an
t 

fa
sh

io
n 

in
 c

on
ju

nc
tio

n 
w

ith
 l

oa
d 

ba
la

nc
in

g 
te

ch
ni

qu
es

. T
hi

s 
ap

pr
oa

ch
 e

ns
ur

es
 t

ha
t 

th
e 

ov
er

al
l 

av
ai

la
bi

lit
y 

is
 h

ig
he

r 
th

an
 

th
e 

av
ai

la
bi

lit
y 

of
 e

ac
h 

of
 it

s 
re

du
nd

an
t c

om
po

ne
nt

s.
 T

he
 A

va
ila

bi
lit

y 
M

an
ag

em
en

t S
er

-
vi

ce
s 

ad
dr

es
s 

th
es

e 
ne

ed
s 

by
 p

ro
vi

di
ng

 a
pp

ro
pr

ia
te

 a
va

ila
bi

lit
y 

fo
r 

th
e 

se
rv

ic
es

 o
f 

th
e 

fu
nc

tio
na

l c
om

po
ne

nt
s 

in
cl

ud
in

g 
lo

ad
 b

al
an

ci
ng

 a
nd

 b
ac

ku
p 

an
d 

re
st

or
e 

se
rv

ic
es

.

•
R

et
en

ti
on

 M
an

ag
em

en
t 

Se
rv

ic
es

—
T

he
 a

m
ou

nt
 o

f 
st

ru
ct

ur
ed

 a
nd

 u
ns

tr
uc

tu
re

d 
in

fo
r-

m
at

io
n 

gr
ow

s 
at

 a
 c

on
st

an
tly

 in
cr

ea
si

ng
 p

ac
e.

32
 F

or
 c

om
pa

ni
es

, i
t i

s 
m

or
e 

im
po

rt
an

t f
ro

m

32
 F

or
 m

or
e 

de
ta

ils
 o

n 
th

e 
in

cr
ea

se
 in

 th
e 

gr
ow

th
 ra

te
 o

f t
he

 in
fo

rm
at

io
n 

vo
lu

m
e,

 s
ee

 [
33

].
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C
o

m
p

o
ne

nt
 In

te
ra

ct
io

n 
D

ia
g

ra
m

s—
A

 D
ep

lo
ym

en
t 

S
ce

na
ri
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a 
st

or
ag

e 
co

st
 p

er
sp

ec
tiv

e 
to

 d
et

er
m

in
e 

ho
w

 lo
ng

 a
n 

in
fo

rm
at

io
n 

as
se

t s
ho

ul
d 

be
 k

ep
t. 

In
 

so
m

e 
ar

ea
s,

 th
er

e 
m

ig
ht

 b
e 

le
ga

l r
eq

ui
re

m
en

ts
 a

bo
ut

 th
e 

m
in

im
um

 o
r m

ax
im

um
 re

te
nt

io
n 

tim
e 

of
 a

n 
in

fo
rm

at
io

n 
as

se
t. 

In
 a

dd
iti

on
, a

cc
es

s 
pa

tte
rn

s 
ne

ed
 t

o 
be

 c
on

si
de

re
d:

 I
s 

th
e 

in
fo

rm
at

io
n 

as
se

t 
re

tr
ie

ve
d 

fr
eq

ue
nt

ly
 a

nd
 t

he
 a

nt
ic

ip
at

ed
 r

et
ri

ev
al

 t
im

e 
re

qu
ir

ed
 s

ho
rt

, 
or

, i
s 

it 
re

tr
ie

ve
d 

ra
re

ly
 a

nd
 a

 lo
ng

er
 re

tr
ie

va
l t

im
e 

is
 a

cc
ep

ta
bl

e?
 If

 it
’s

 th
e 

la
tte

r, 
th

e 
st

or
-

ag
e 

co
st

s 
ca

n 
be

 r
ed

uc
ed

 b
y 

of
flo

ad
in

g 
in

fo
rm

at
io

n 
as

se
ts

 w
ith

 t
hi

s 
ch

ar
ac

te
ri

st
ic

 t
o 

sl
ow

er
 a

nd
 c

he
ap

er
 s

to
ra

ge
. R

et
en

tio
n 

M
an

ag
em

en
t S

er
vi

ce
s 

ad
dr

es
s 

th
es

e 
ne

ed
s 

by
 p

ro
-

vi
di

ng
 th

e 
ca

pa
bi

lit
y 

to
 s

pe
ci

fy
 a

nd
 e

nf
or

ce
 p

ol
ic

ie
s 

re
ga

rd
in

g 
th

e 
re

te
nt

io
n 

of
 a

n 
in

fo
r-

m
at

io
n 

as
se

t. 
T

he
se

 s
er

vi
ce

s 
ar

e 
es

se
nt

ia
l t

o 
im

pl
em

en
t h

ie
ra

rc
hi

ca
l s

to
ra

ge
 m

an
ag

em
en

t 
fo

r 
th

e 
en

te
rp

ri
se

 C
on

te
nt

 S
er

vi
ce

s 
or

 f
or

 s
to

ra
ge

 c
os

t 
re

du
ct

io
n 

in
 a

 D
W

 e
nv

ir
on

m
en

t 
w

he
re

 o
ld

er
 d

at
a 

th
at

 i
s 

le
ss

 o
ft

en
 q

ue
ri

ed
 i

s 
pl

ac
ed

 o
n 

ch
ea

pe
r 

an
d 

sl
ow

er
 s

to
ra

ge
 t

o 
re

du
ce

 o
pe

ra
tio

na
l c

os
ts

.

•
Se

cu
ri

ty
 M

an
ag

em
en

t 
Se

rv
ic

es
—

F
ir

st
, S

ec
ur

it
y 

M
an

ag
em

en
t S

er
vi

ce
s 

m
us

t p
re

ve
nt

 
in

fo
rm

at
io

n 
le

ak
s.

 S
ec

on
d,

 t
he

se
 s

er
vi

ce
s 

m
us

t 
se

cu
re

, 
fo

r 
in

st
an

ce
, 

ar
ch

iv
ed

 d
at

a 
th

ro
ug

h 
pr

op
er

 e
nc

ry
pt

io
n 

te
ch

ni
qu

es
 o

n 
va

ri
ou

s 
st

or
ag

e 
ty

pe
s 

su
ch

 a
s 

di
sk

s 
or

 t
ap

es
 

in
 a

 m
ul

ti
-t

ie
r 

en
vi

ro
nm

en
t. 

E
nc

ry
pt

io
n 

an
d 

de
cr

yp
ti

on
 b

ef
or

e 
an

d 
af

te
r 

tr
an

sm
is

si
on

 
of

 d
at

a 
is

 t
he

 t
hi

rd
 r

es
po

ns
ib

il
it

y 
fo

r 
th

es
e 

se
rv

ic
es

. I
nt

ru
si

on
 d

et
ec

ti
on

, i
de

nt
it

y 
m

an
-

ag
em

en
t, 

an
d 

re
la

te
d 

ke
y 

li
fe

cy
cl

e 
m

an
ag

em
en

t 
co

m
pl

et
e 

th
e 

S
ec

ur
it

y 
M

an
ag

em
en

t 
S

er
vi

ce
s.

•
C

ap
ac

it
y 

M
an

ag
em

en
t S

er
vi

ce
s—

T
he

se
 s

er
vi

ce
s 

as
su

re
 p

ro
pe

r 
ca

pa
ci

ty
 f

or
 a

 c
om

po
-

ne
nt

 to
 a

ch
ie

ve
 e

xp
ec

te
d 

th
ro

ug
hp

ut
 a

nd
 p

er
fo

rm
an

ce
.

•
Q

ua
lit

y 
of

 S
er

vi
ce

s 
M

an
ag

em
en

t—
Se

rv
ic

e 
qu

al
iti

es
 c

ov
er

 f
un

ct
io

na
l, 

op
er

at
io

na
l, 

se
cu

ri
ty

, a
nd

 m
ai

nt
ai

na
bi

lit
y 

as
pe

ct
s.

 S
el

ec
tin

g 
th

e 
qu

al
ity

 o
f 

se
rv

ic
es

 a
nd

 b
ei

ng
 a

bl
e 

to
 

dy
na

m
ic

al
ly

 d
ep

lo
y 

th
em

 is
 c

ri
tic

al
 to

 o
ff

er
 s

of
tw

ar
e 

as
 a

 s
er

vi
ce

 a
nd

 c
lo

ud
 c

ap
ab

ili
tie

s 
fo

r i
nf

or
m

at
io

n 
se

rv
ic

es
.
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C
o
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ne

nt
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te
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n 
D
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ra
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ep

lo
ym

en
t 

S
ce

na
ri

o
IT

 a
rc

hi
te

ct
s 

ty
pi

ca
lly

 u
se

 m
ul

tip
le

 C
om

po
ne

nt
 I

nt
er

ac
tio

n 
D

ia
gr

am
s 

to
 v

al
id

at
e 

a 
C

om
po

ne
nt

 
M

od
el

. I
n 

th
is

 c
ha

pt
er

, w
e 

in
cl

ud
e 

on
ly

 o
ne

 b
ec

au
se

 C
ha

pt
er

s 
7 

th
ro

ug
h 

14
 sh

ow
 a

dd
iti

on
al

 C
om

po
-

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

s.
 T

he
 e

xa
m

pl
e 

is
 a

n 
in

fo
rm

at
io

n-
ce

nt
ri

c 
ap

pl
ic

at
io

n.
 W

ith
 th

is
 e

xa
m

pl
e,

 
w

e 
sh

ow
 h

ow
 th

e 
co

m
po

ne
nt

s 
in

te
ra

ct
 w

ith
 e

ac
h 

ot
he

r f
or

 a
 sp

ec
ifi

c 
us

e 
ca

se
 sc

en
ar

io
. T

he
 o

bj
ec

tiv
e 

is
 to

 il
lu

st
ra

te
 th

e 
us

e 
of

 th
e 

C
om

po
ne

nt
 M

od
el

 fo
r a

pp
lic

at
io

n 
an

d 
in

du
st

ry
-s

pe
ci

fic
 n

ee
ds

, v
al

id
at

-
in

g 
th

e 
re

le
va

nc
e 

an
d 

in
te

rr
el

at
io

ns
hi

p 
of

 s
om

e 
of

 th
e 

co
m

po
ne

nt
s 

fo
r t

hi
s 

us
e 

ca
se

 s
ce

na
ri

o.

5.
4.

1 
B

us
in

es
s 

C
o

nt
ex

t
In

 s
at

ur
at

ed
 m

ar
ke

ts
 i

n 
a 

gl
ob

al
ly

 c
om

pe
tit

iv
e 

en
vi

ro
nm

en
t, 

th
e 

ab
ili

ty
 t

o 
cr

ea
te

 a
 n

ew
 b

us
in

es
s 

m
od

el
 i

s 
w

ha
t 

gi
ve

s 
co

m
pa

ni
es

 a
n 

ad
va

nt
ag

e 
ag

ai
ns

t 
th

ei
r 

co
m

pe
tit

or
s.

 L
ev

er
ag

in
g 

in
fo

rm
at

io
n 

an
d 

ga
in

in
g 

bu
si

ne
ss

 i
ns

ig
ht

 t
hr

ou
gh

 i
nf

or
m

at
io

n-
ce

nt
ri

c 
ap

pl
ic

at
io

ns
 h

as
 b

ec
om

e 
an

 i
nc

re
as

-
in

gl
y 

im
po

rt
an

t d
if

fe
re

nt
ia

to
r i

n 
th

e 
m

ar
ke

t.
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0 

C
ha

p
te

r 
5 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e:
 C

o
m

p
o

ne
nt

 M
o

d
el

C
on

si
de

r 
an

 e
xa

m
pl

e 
of

 a
 n

ew
 in

fo
rm

at
io

n-
ce

nt
ri

c 
ap

pl
ic

at
io

n,
 th

e 
N

ik
e 

co
m

m
un

ity
 w

eb
-

si
te

. T
hi

s 
si

te
 is

 f
or

 a
 c

om
m

un
ity

 o
f 

pe
op

le
 w

ho
 r

un
 w

ith
 c

er
ta

in
 ty

pe
s 

of
 N

ik
e 

sh
oe

s 
in

 c
om

bi
na

-
tio

n 
w

ith
 e

qu
ip

m
en

t s
uc

h 
as

 a
n 

A
pp

le
 iP

od
. W

ith
 th

is
 s

et
up

, N
ik

e 
ac

hi
ev

es
 th

e 
fo

llo
w

in
g:

•
N

ik
e 

ta
ke

s 
a 

co
ns

um
er

 p
ro

du
ct

—
ru

nn
in

g 
sh

oe
s—

an
d 

lo
ok

s 
at

 t
he

m
 f

ro
m

 a
n 

in
fo

rm
a-

tio
n 

pe
rs

pe
ct

iv
e,

 r
ea

liz
in

g 
th

e 
va

lu
e 

of
 th

e 
in

fo
rm

at
io

n 
th

e 
sh

oe
s 

ca
n 

co
lle

ct
 to

 c
re

at
e 

a 
un

iq
ue

 v
al

ue
 p

ro
po

si
tio

n 
fo

r p
ot

en
tia

l b
uy

er
s.

•
T

hi
s 

in
fo

rm
at

io
n 

(a
ve

ra
ge

 s
pe

ed
, 

th
e 

ro
ut

e 
th

at
 w

as
 r

un
, 

an
d 

so
 o

n)
 i

s 
un

lo
ck

ed
 b

y 
ad

di
ng

 a
 s

en
so

r 
to

 th
e 

sh
oe

 th
at

 c
om

m
un

ic
at

es
 w

ith
 a

 c
ar

ry
in

g 
de

vi
ce

, t
he

 A
pp

le
 iP

od
. 

T
hi

s 
in

fo
rm

at
io

n 
ca

n 
be

 m
ad

e 
av

ai
la

bl
e 

to
 la

pt
op

s 
an

d 
de

sk
to

p 
PC

s.

•
T

he
 c

om
bi

na
tio

n 
of

 th
e 

sh
oe

s 
an

d 
th

e 
iP

od
 (c

ar
ri

ed
 b

y 
m

an
y 

ru
nn

er
s 

w
ho

 li
st

en
 to

 m
us

ic
 

w
hi

le
 w

or
ki

ng
 o

ut
) 

m
ak

es
 th

is
 u

nl
oc

ki
ng

 o
f 

in
fo

rm
at

io
n 

pa
rt

ic
ul

ar
ly

 e
nt

ic
in

g.
 I

t d
oe

sn
’t

 
cr

ea
te

 th
e 

ne
ed

 to
 b

uy
 a

 n
ew

 d
ev

ic
e 

th
at

 n
ee

ds
 to

 b
e 

ca
rr

ie
d.

 I
ns

te
ad

, i
t s

ea
m

le
ss

ly
 in

te
-

gr
at

es
 w

ith
 a

 k
no

w
n 

de
vi

ce
 a

lr
ea

dy
 c

ar
ri

ed
 b

y 
th

e 
ru

nn
er

.

•
N

ik
e 

cr
ea

te
d 

an
 o

nl
in

e 
co

m
m

un
it

y 
fo

r 
th

e 
cu

st
om

er
s 

w
ho

 b
ou

gh
t 

a 
pa

ir
 o

f 
N

ik
e 

sh
oe

s.
 T

he
 o

nl
in

e 
co

m
m

un
it

y 
is

 n
ot

 n
ew

, 
bu

t 
ap

pl
yi

ng
 i

t 
th

e 
w

ay
 N

ik
e 

di
d 

to
 c

re
at

e 
va

lu
e 

fr
om

 t
he

 i
nf

or
m

at
io

n 
un

lo
ck

ed
 f

ro
m

 i
ts

 s
ho

es
 b

y 
ce

nt
er

in
g 

it
 a

ro
un

d 
in

fo
rm

a-
ti

on
 t

he
 s

ho
es

 c
ol

le
ct

 m
ak

es
 t

hi
s 

an
 i

nn
ov

at
iv

e,
 i

nf
or

m
at

io
n-

ce
nt

ri
c 

ap
pl

ic
at

io
n.

 I
n 

th
is

 c
om

m
un

it
y,

 a
 r

un
ne

r 
ca

n 
m

an
ag

e 
hi

s 
pe

rs
on

al
 p

ro
fi

le
, 

tr
ai

ni
ng

 s
ch

ed
ul

e,
 a

nd
 

fa
vo

ri
te

 r
ou

te
s 

(p
lo

tt
ed

 b
y 

a 
th

ir
d-

pa
rt

y 
se

rv
ic

e 
fr

om
 G

oo
gl

e)
. H

e 
ca

n 
ch

ec
k 

fo
r 

cu
r-

re
nt

 r
un

ni
ng

 c
om

pe
ti

ti
on

s,
 b

ec
om

e 
a 

m
em

be
r 

of
 a

 r
un

ni
ng

 t
ea

m
, 

or
 j

oi
n 

a 
di

st
an

ce
 

cl
ub

 a
m

on
g 

ot
he

r 
th

in
gs

. T
hi

s 
is

 a
n 

in
no

va
tiv

e 
w

ay
 t

o 
he

lp
 l

oc
k 

th
e 

ru
nn

er
 i

nt
o 

N
ik

e 
pr

od
uc

ts
.

W
ith

 th
e 

no
w

 in
fo

rm
at

io
n-

en
ab

le
d 

sh
oe

 th
at

 h
as

 b
ee

n 
a 

co
ns

um
er

 p
ro

du
ct

 w
ith

ou
t a

ny
 re

la
-

tio
n 

to
 IT

 p
re

vi
ou

sl
y,

 N
ik

e 
cr

ea
te

d 
a 

co
m

pl
et

el
y 

ne
w

 b
us

in
es

s 
m

od
el

 w
ith

 s
tr

on
g 

su
pp

or
t f

ro
m

 th
e 

ru
nn

in
g 

co
m

m
un

ity
.

T
hi

s 
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pl

e 
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 a
n 

in
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rm
at

io
n-

ce
nt

ri
c 

ap
pl

ic
at

io
n 

th
at

 d
oe

s 
th

e 
fo

llo
w

in
g:

•
U

nl
oc

ks
 o

pe
ra

tio
na

l 
da

ta
 (

ro
ut

e 
ta

ke
n,

 a
ve

ra
ge

 s
pe

ed
, 

an
d 

so
 o

n)
 f

ro
m

 a
n 

un
ex

pe
ct

ed
 

so
ur

ce
 s

uc
h 

as
 a

 c
on

su
m

er
 p

ro
du

ct
 o

f d
ai

ly
 li

fe

•
In

te
gr

at
es

 t
he

 o
pe

ra
tio

na
l 

da
ta

 w
ith

 m
as

te
r 

da
ta

 (
th

e 
cu

st
om

er
, 

th
e 

pr
od

uc
t[

s]
) 

an
d 

U
ns

tr
uc

tu
re

d 
D

at
a 

(m
us

ic
, m

ap
s,

 a
nd

 s
o 

on
)

•
M

ak
es

 a
va

ila
bl

e 
th

e 
in

fo
rm

at
io

n 
on

 a
 c

om
m

un
ity

 p
la

tf
or

m
 to

 c
re

at
e 

cu
st

om
er

 r
et

en
tio

n 
by

 p
ro

vi
di

ng
 a

dd
ed

 v
al

ue
.

In
 a

dd
iti

on
 to

 e
st

ab
lis

hi
ng

 b
et

te
r 

cu
st

om
er

 r
et

en
tio

n,
 N

ik
e 

al
so

 h
as

 th
e 

ad
di

tio
na

l b
en

efi
t o

f 
ge

tti
ng

 d
ee

pe
r i

ns
ig

ht
 in

to
 th

ei
r e

nd
 c

us
to

m
er

s.
 B

ef
or

e,
 if

 a
 p

ai
r o

f r
un

ni
ng

 s
ho

es
 w

as
 b

ou
gh

t i
n 

a 
st

or
e,

 N
ik

e 
di

dn
’t

 k
no

w
 w

ho
 th

e 
en

d 
cu

st
om

er
 w

as
 a

nd
 h

ow
 th

e 
pr

od
uc

t w
as

 u
se

d.
 N

ow
, t

o 
pa

rt
ic

-
ip

at
e 

in
 th

e 
co

m
m

un
ity

, c
us

to
m

er
s 

ha
ve

 to
 re

gi
st

er
. W

ith
 th

e 
re

gi
st

ra
tio

n 
pr

oc
es

s,
 N

ik
e 

le
ar

ns
 w

ho
 

th
e 

cu
st

om
er

s 
ar

e 
an

d 
w

ha
t p

ro
du

ct
s 

th
ey

 h
av

e 
ac

qu
ir

ed
, w

he
re

 th
ey

 li
ve

, h
ow

 o
ft

en
 th

ey
 r

un
 (

at

5.
4 

C
o

m
p

o
ne

nt
 In

te
ra

ct
io

n 
D

ia
g

ra
m

s—
A

 D
ep

lo
ym

en
t 

S
ce

na
ri

o
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le
as

t t
he

 p
ub

lis
he

d 
tr

ai
ni

ng
s)

, a
nd

 s
o 

on
. T

hi
s 

gi
ve

s 
N

ik
e 

be
tte

r 
in

si
gh

t i
nt

o 
th

ei
r 

cu
st

om
er

s 
an

d 
in

to
 h

ow
 th

e 
ru

nn
in

g 
sh

oe
s 

ar
e 

us
ed

, e
na

bl
in

g 
th

e 
po

ss
ib

ili
ty

 to
 p

ro
m

ot
e 

ne
w

 p
ro

du
ct

s 
or

 p
ro

du
ct

 
up

gr
ad

es
 o

n 
th

e 
co

m
m

un
ity

 p
la

tf
or

m
. A

ll 
of

 th
is

 c
on

tr
ib

ut
es

 to
 im

pr
ov

ed
 b

us
in

es
s 

re
su

lts
.

5.
4.

2 
C

o
m

p
o

ne
nt

 In
te

ra
ct

io
n 

D
ia

g
ra

m
In

 t
hi

s 
se

ct
io

n,
 w

e 
lo

ok
 a

t 
an

 e
xa

m
pl

e 
of
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 C

om
po

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

 t
ha

t 
su

pp
or

ts
 a

n 
in

fo
rm

at
io

n-
ce

nt
ri

c 
ap

pl
ic

at
io

n.
 T

hi
s 

is
 n

ot
 b

as
ed

 o
n 

a 
co

nc
re

te
 im

pl
em

en
ta

tio
n;

 it
 re

pr
es

en
ts

 k
ey

 
flo

w
s 

th
ro

ug
h 

th
e 

E
IA

 t
o 

sh
ow

 t
ha

t 
th

e 
pr

op
os

ed
 C

om
po

ne
nt

 M
od

el
 s

up
po

rt
s 

a 
us

e 
ca

se
. 

W
e 

de
sc

ri
be

 th
e 

R
eg

is
tr

at
io

n 
an

d 
U

pl
oa

d/
D

ow
nl

oa
d 

pe
rs

on
al

 d
at

a 
su

b-
sc

en
ar

io
s.

E
ac

h 
st

ep
 in

 a
 s

ce
na

ri
o 

is
 in

di
ca

te
d 

w
ith

 a
 n

um
be

r 
in

 F
ig

ur
e 

5.
10

. W
e 

no
w

 b
eg

in
 w

ith
 th

e 
fir

st
 s

ce
na

ri
o.

 H
er

e 
w

e 
as

su
m

e 
th

e 
us

er
 (

a 
cu

st
om

er
) 

bo
ug

ht
 a

 c
on

su
m

er
 p

ro
du

ct
 (

e.
g.

 s
ho

es
, 

m
ob

ile
 p

ho
ne

, P
D

A
, a

nd
 s

o 
on

) i
n 

a 
st

or
e.

1.
T

he
 c

us
to

m
er

 o
pe

ns
 a

 b
ro

w
se

r 
on

 a
 c

om
pu

tin
g 

de
vi

ce
 (

a 
la

pt
op

, 
de

sk
to

p 
or

 P
C

, 
fo

r 
ex

am
pl

e)
 w

ith
 I

nt
er

ne
t 

co
nn

ec
tiv

ity
 a

nd
 r

eq
ue

st
s 

th
e 

co
m

pa
ny

 c
om

m
un

ity
 w

eb
si

te
 (

1)
 

fo
r r

eg
is

tr
at

io
n 

th
ro

ug
h 

a 
w

eb
 b

ro
w

se
r.

2.
A

dd
iti

on
al

 in
fo

rm
at

io
n 

m
ay

 b
e 

pr
ov

id
ed

 th
ro

ug
h 

an
 e

xt
er

na
l d

at
a 

pr
ov

id
er

 (
2)
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B
us

in
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s 
P
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ce

ss
 

S
er

vi
ce

s

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

M
es

sa
ge

 / 
W

eb
 S

er
vi

ce
 

G
at
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Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

Publish
Subscribe

Routing
Transport

Messaging
Mediation

Orchestration
Load Balancing

Mashup
LOB

Client UI
Enterprise

Portals
Mobile

Applications
Web External

 Data Provider

Delivery Channels

Enterprise Information Integration

Stream Federate Transform Cleanse Profile Discover

Staging

Replicate Deploy
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IT Service & Compliance Management Services

Retention
Management

Security 
Management

Capacity 
Management

Availability
Management

Compliance
Management

Quality of Service
Management
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ra
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 o
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E
m

be
dd

ed
 

A
na
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S
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ry

S
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Q
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P
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se
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at
io

n 
S

er
vi
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M
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te
r 

D
at

a 
M
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t 
M

D
M

 S
er
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M
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te
r 

D
at

a

E
nt

er
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is
e 

C
on

te
nt

 M
an
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em

en
t 

C
on

te
nt

 S
er

vi
ce

s

U
ns

tr
uc

tu
re

d 
D

at
a

A
na
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tic
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at
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A
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ly
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A
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a

D
at
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M
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D
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a 

S
er
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O
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ra
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a

M
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M
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M
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S
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s
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at
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C
ha

p
te

r 
5 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e:
 C

o
m

p
o

ne
nt

 M
o

d
el

3.
T

he
 re

qu
es

t f
or

 th
e 

w
eb

si
te

 (t
yp

ic
al

ly
 a

n 
H

T
T

P 
re

qu
es

t)
 is

 re
ce

iv
ed

 b
y 

th
e 

In
fr

as
tr

uc
tu

re
 

Se
cu

ri
ty

 C
om

po
ne

nt
 (

3)
 w

he
re

 lo
ad

 b
al

an
ci

ng
 a

nd
 s

ec
ur

ity
-r

el
at

ed
 ta

sk
s 

ar
e 

co
m

pl
et

ed
.

4.
T

he
 I

nf
ra

st
ru

ct
ur

e 
Se

cu
ri

ty
 C

om
po

ne
nt

 (
3)

 t
he

n 
in

vo
ke

s 
th

e 
Pr

es
en

ta
tio

n 
Se

rv
ic

es
 

C
om

po
ne

nt
 (6

).

5.
T

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 in

vo
ke

s 
th

e 
B

us
in

es
s 

Pr
oc

es
s 

Se
rv

ic
es

 C
om

-
po

ne
nt

 (4
) t

hr
ou

gh
 th

e 
C

on
ne

ct
iv

ity
 a

nd
 In

te
ro

pe
ra

bi
lit

y 
C

om
po

ne
nt

 (9
) t

o 
st

ar
t t

he
 re

g-
is

tr
at

io
n 

pr
oc

es
s.

 T
he

 B
us

in
es

s 
Pr

oc
es

s 
Se

rv
ic

es
 C

om
po

ne
nt

 o
pe

ns
 a

 tw
o-

ph
as

e 
co

m
m

it 
tr

an
sa

ct
io

n 
an

d 
be

co
m

es
 s

ta
te

fu
l 

w
ai

tin
g 

fo
r 

th
e 

in
pu

t 
fr

om
 t

he
 u

se
r. 

A
 t

hr
es

ho
ld

 f
or

 a
 

tim
eo

ut
 is

 s
et

 to
 a

vo
id

 b
lo

ck
in

g 
re

so
ur

ce
s 

fo
r t

oo
 lo

ng
; t

hu
s,

 if
 th

e 
us

er
 d

oe
sn

’t
 c

om
pl

et
e 

th
e 

re
qu

ir
ed

 s
te

p 
in

 a
 c

er
ta

in
 a

m
ou

nt
 o

f t
im

e,
 th

e 
pr

oc
es

s 
ha

s 
to

 s
ta

rt
 o

ve
r.

6.
T

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 t

he
n 

re
tu

rn
s 

th
e 

re
gi

st
ra

tio
n 

w
eb

si
te

 t
o 

th
e 

cu
st

om
er

 f
or

 r
en

de
ri

ng
 i

n 
th

e 
w

eb
 b

ro
w

se
r 

(1
) 

th
ro

ug
h 

th
e 

In
fr

as
tr

uc
tu

re
 S

ec
ur

ity
 

C
om

po
ne

nt
 (3

).

7.
T

he
 c

us
to

m
er

 fi
lls

 i
n 

fie
ld

s 
su

ch
 a

s 
na

m
e,

 a
dd

re
ss

, 
em

ai
l 

ad
dr

es
s,

 p
ro

du
ct

s 
ac

qu
ir

ed
, 

us
er

 n
am

e,
 t

he
 p

as
sw

or
d 

fo
r 

th
e 

co
m

m
un

ity
, a

nd
 r

el
ev

an
t 

fie
ld

s 
re

la
te

d 
to

 t
he

 p
ro

du
ct

. 
(T

he
 p

ro
fil

e-
re

la
te

d 
fie

ld
s 

in
 a

 c
om

m
un

ity
 w

eb
si

te
 w

ill
 v

ar
y 

ba
se

d 
on

 t
he

 p
ro

du
ct

 
be

ca
us

e 
th

e 
in

te
re

st
 w

ill
 b

e 
di

ff
er

en
t; 

th
in

k 
ab

ou
t 

di
ff

er
en

t 
pr

od
uc

ts
 s

uc
h 

as
 a

 s
m

ar
t 

ph
on

e 
ve

rs
us

 a
 p

ai
r 

of
 s

ho
es

.)
 T

he
 c

us
to

m
er

 t
he

n 
cl

ic
ks

 t
o 

co
m

pl
et

e 
su

bm
is

si
on

 o
f 

th
e 

re
gi

st
ra

tio
n 

fo
rm

.

8.
T

he
 I

nf
ra

st
ru

ct
ur

e 
Se

cu
ri

ty
 C

om
po

ne
nt

 (
3)

 p
ro

ce
ss

es
 t

he
 r

eq
ue

st
 f

or
 s

ec
ur

ity
 a

nd
 l

oa
d 

ba
la

nc
in

g 
as

pe
ct

s,
 a

nd
 th

en
 ro

ut
es

 it
 to

 th
e 

Pr
es

en
ta

tio
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (6

).

9.
U

po
n 

re
ce

iv
in

g 
th

e 
in

pu
t 

fr
om

 t
he

 c
us

to
m

er
, t

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 

in
te

ra
ct

s 
ag

ai
n 

w
ith

 th
e 

B
us

in
es

s 
Pr

oc
es

s 
Se

rv
ic

es
 C

om
po

ne
nt

 (
4)

 th
ro

ug
h 

th
e 

C
on

ne
c-

tiv
ity

 a
nd

 In
te

ro
pe

ra
bi

lit
y 

C
om

po
ne

nt
 (9

).

10
.

U
po

n 
re

ce
iv

in
g 

th
e 

in
pu

t, 
th

e 
B

us
in

es
s 

Pr
oc

es
s 

Se
rv

ic
es

 C
om

po
ne

nt
 (4

) e
xe

cu
te

s 
a 

w
or

k-
flo

w
 th

at
 c

on
ta

in
s 

th
e 

fo
llo

w
in

g 
st

ep
s.

 T
he

se
 th

re
e 

se
rv

ic
e 

ca
lls

 m
us

t c
om

pl
et

e 
su

cc
es

s-
fu

lly
; o

th
er

w
is

e,
 a

 ro
llb

ac
k 

ac
ro

ss
 a

ll 
in

vo
lv

ed
 c

om
po

ne
nt

s 
is

 is
su

ed
.

a.
In

vo
ke

 a
 d

at
a-

cl
ea

ns
in

g 
se

rv
ic

e 
fr

om
 t

he
 E

II
 C

om
po

ne
nt

 (
16

) 
to

 s
ta

nd
ar

di
ze

 t
he

 
na

m
e 

an
d 

ad
dr

es
s 

in
fo

rm
at

io
n.

 I
n 

ad
di

tio
n,

 i
f 

ne
ed

ed
 a

nd
 a

va
ila

bl
e,

 a
dd

re
ss

 v
al

id
a-

tio
n 

an
d 

G
lo

ba
l 

N
am

e 
R

ec
og

ni
tio

n 
fo

r 
na

m
e 

tr
an

sl
ite

ra
tio

n 
in

to
 a

 u
ni

fie
d 

co
de

 s
et

 
ca

n 
be

 p
ar

t o
f t

hi
s 

se
rv

ic
e.

b.
A

t 
th

e 
ne

xt
 s

te
p,

 t
he

 D
ir

ec
to

ry
 a

nd
 S

ec
ur

ity
 S

er
vi

ce
s 

C
om

po
ne

nt
 (

8)
 i

s 
in

vo
ke

d 
th

ro
ug

h 
th

e 
C

on
ne

ct
iv

ity
 a

nd
 In

te
ro

pe
ra

bi
lit

y 
C

om
po

ne
nt

 (9
) t

o 
cr

ea
te

 a
 u

se
r I

D
 a

nd
 a

 
pa

ss
w

or
d 

by
 in

vo
ki

ng
 a

n 
ap

pr
op

ri
at

e 
Id

en
tit

y 
Pr

ov
is

io
ni

ng
 S

er
vi

ce
 o

f t
ha

t c
om

po
ne

nt
.

c.
T

he
n,

 th
e 

cu
st

om
er

 a
nd

 th
e 

cu
st

om
er

-p
ro

du
ct

 re
la

ti
on

sh
ip

s 
ar

e 
cr

ea
te

d 
vi

a 
an

 a
pp

ro
-

pr
ia

te
 m

as
te

r 
da

ta
 s

er
vi

ce
s 

fr
om

 t
he

 M
D

M
 C

om
po

ne
nt

 (
15

).
 N

ot
e 

th
at

, p
hy

si
ca

ll
y,

 
th

er
e 

m
ig

ht
 b

e 
m

or
e 

th
an

 o
ne

 m
as

te
r 

da
ta

 r
ep

os
it

or
y 

w
he

re
 th

e 
m

as
te

r 
da

ta
 s

er
vi

ce
s 

pr
ov

id
e 

an
 a

bs
tr

ac
ti

on
 a

cr
os

s 
th

em
. A

ls
o 

no
te

 t
ha

t 
th

e 
M

D
M

 C
om

po
ne

nt
 (

15
) 

us
es

5.
4 

C
o

m
p

o
ne

nt
 In

te
ra

ct
io

n 
D

ia
g

ra
m

s—
A

 D
ep

lo
ym

en
t 

S
ce

na
ri

o
 

14
3

av
ai

la
bi

li
ty

 s
er

vi
ce

s 
(1

7)
 f

ro
m

 th
e 

IT
 S

er
vi

ce
 &

 C
om

pl
ia

nc
e 

M
an

ag
em

en
t S

er
vi

ce
s 

C
om

po
ne

nt
.

11
.

A
ss

um
in

g 
th

e 
re

gi
st

ra
tio

n 
pr

oc
es

s 
su

cc
ee

ds
, 

th
e 

Pr
es

en
ta

tio
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 

re
tu

rn
s 

th
ro

ug
h 

th
e 

In
fr

as
tr

uc
tu

re
 S

ec
ur

ity
 C

om
po

ne
nt

 (
3)

 th
e 

co
rr

es
po

nd
in

g 
w

eb
si

te
 to

 
th

e 
us

er
 (1

) w
ho

 c
an

 th
en

 lo
g 

in
 to

 th
e 

co
m

m
un

ity
 w

eb
si

te
.

T
he

 n
ex

t 
sc

en
ar

io
 i

s 
re

la
te

d 
to

 t
he

 a
bi

lit
y 

to
 u

pl
oa

d 
or

 d
ow

nl
oa

d 
da

ta
 t

o 
th

e 
co

m
m

un
ity

 
w

eb
si

te
. A

s 
ou

tli
ne

d 
in

 s
ec

tio
n 

5.
4.

1 
in

 th
e 

N
ik

e 
sc

en
ar

io
, t

hi
s 

co
ul

d,
 f

or
 e

xa
m

pl
e,

 m
ea

n 
up

lo
ad

-
in

g 
th

e 
ro

ut
es

 th
e 

ru
nn

er
 h

as
 ta

ke
n 

to
 c

re
at

e 
m

ap
s 

or
 d

ow
nl

oa
di

ng
 r

ou
te

s 
fr

om
 o

th
er

 r
un

ne
rs

. I
n 

an
ot

he
r 

us
e 

ca
se

, 
th

is
 m

ig
ht

 m
ea

n 
do

w
nl

oa
di

ng
 a

 s
of

tw
ar

e 
up

gr
ad

e 
to

 t
he

 s
m

ar
t 

ph
on

e 
fr

om
 a

 
sm

ar
t 

ph
on

e 
ga

m
in

g 
co

m
m

un
ity

. T
hi

s 
sc

en
ar

io
 r

eq
ui

re
s 

co
m

pl
et

io
n 

of
 t

he
 p

re
vi

ou
s 

re
gi

st
ra

tio
n 

sc
en

ar
io

.
In

 o
rd

er
 to

 u
pl

oa
d 

or
 d

ow
nl

oa
d 

da
ta

 to
 th

e 
co

m
m

un
ity

 w
eb

si
te

, t
he

 f
ol

lo
w

in
g 

st
ep

s 
ne

ed
 to

 
be

 p
er

fo
rm

ed
:

1.
T

he
 u

se
r 

re
qu

es
ts

 t
he

 l
og

in
 w

eb
 p

ag
e 

th
ro

ug
h 

a 
br

ow
se

r 
(1

),
 w

hi
ch

 i
s 

de
liv

er
ed

 b
y 

th
e 

Pr
es

en
ta

tio
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 to

 th
e 

co
m

m
un

ity
 p

la
tf

or
m

 a
nd

 e
nt

er
s 

th
e 

cr
ed

en
-

tia
ls

 c
re

at
ed

 in
 th

e 
re

gi
st

ra
tio

n 
pr

oc
es

s 
an

d 
su

bm
its

 th
e 

cr
ed

en
tia

ls
.

2.
T

he
 I

nf
ra

st
ru

ct
ur

e 
Se

cu
ri

ty
 C

om
po

ne
nt

 (
3)

 p
er

fo
rm

s 
au

th
en

tic
at

io
n 

ve
ri

fic
at

io
n,

 a
nd

 
as

su
m

in
g 

su
cc

es
s,

 r
ou

te
s 

th
e 

re
qu

es
t 

fo
r 

th
e 

co
m

m
un

ity
 p

la
tf

or
m

 t
o 

th
e 

Pr
es

en
ta

tio
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (6

),
 w

hi
ch

 r
et

ur
ns

 th
e 

st
ar

t p
ag

e.

3.
T

he
 u

se
r 

th
en

 s
el

ec
ts

 to
 u

pl
oa

d 
in

fo
rm

at
io

n 
to

 th
e 

co
m

m
un

ity
 p

la
tf

or
m

. D
ep

en
di

ng
 o

n 
th

e 
in

fo
rm

at
io

n 
ty

pe
s 

in
vo

lv
ed

 in
 th

e 
ta

sk
, s

tr
uc

tu
re

d 
in

fo
rm

at
io

n 
m

ig
ht

 b
e 

en
te

re
d 

in
to

 
in

pu
t fi

el
ds

 o
n 

th
e 

w
eb

 p
ag

e,
 a

nd
 u

ns
tr

uc
tu

re
d 

in
fo

rm
at

io
n 

m
ig

ht
 b

e 
at

ta
ch

ed
 o

n 
a 

fil
e-

by
-fi

le
 b

as
is

 f
or

 th
e 

up
lo

ad
. A

ft
er

 th
e 

in
fo

rm
at

io
n 

is
 e

nt
er

ed
, a

tta
ch

ed
, o

r 
a 

co
m

bi
na

tio
n 

of
 b

ot
h,

 th
e 

us
er

 tr
ig

ge
rs

 th
e 

up
lo

ad
 p

ro
ce

du
re

. D
ep

en
di

ng
 o

n 
th

e 
im

pl
em

en
ta

tio
n,

 v
ar

i-
ou

s 
pr

ot
oc

ol
s 

an
d 

m
ec

ha
ni

sm
s 

ar
e 

in
vo

lv
ed

 in
 th

e 
up

lo
ad

 tr
an

sf
er

.

4.
T

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

6)
 r

ec
ei

ve
s 

th
e 

re
qu

es
t 

fo
r 

up
lo

ad
 t

hr
ou

gh
 t

he
 

In
fr

as
tr

uc
tu

re
 S

ec
ur

ity
 C

om
po

ne
nt

 (
3)

. D
ep

en
di

ng
 o

n 
w

he
th

er
 th

e 
in

fo
rm

at
io

n 
is

 s
tr

uc
-

tu
re

d,
 u

ns
tr

uc
tu

re
d,

 o
r 

bo
th

, 
in

fo
rm

at
io

n 
se

rv
ic

es
 a

re
 c

al
le

d 
th

ro
ug

h 
th

e 
C

on
ne

ct
iv

ity
 

an
d 

In
te

ro
pe

ra
bi

lit
y 

C
om

po
ne

nt
 (

9)
 f

ro
m

 th
e 

D
at

a 
M

an
ag

em
en

t C
om

po
ne

nt
 (

13
) 

or
 th

e 
C

on
te

nt
 M

an
ag

em
en

t C
om

po
ne

nt
 (

14
).

5.
A

ft
er

 t
he

 i
nf

or
m

at
io

n 
se

rv
ic

e 
co

m
pl

et
es

, 
th

e 
Pr

es
en

ta
tio

n 
Se

rv
ic

es
 C

om
po

ne
nt

 (
6)

 
re

tu
rn

s 
a 

su
cc

es
s 

sc
re

en
 u

pd
at

e 
to

 t
he

 u
se

r 
(1

) 
th

ro
ug

h 
th

e 
In

fr
as

tr
uc

tu
re

 S
ec

ur
ity

 
C

om
po

ne
nt

 (3
).

T
he

 d
ow

nl
oa

d 
sc

en
ar

io
 w

or
ks

 i
n 

th
e 

op
po

si
te

 d
ir

ec
tio

n 
w

he
re

 s
tr

uc
tu

re
d 

or
 u

ns
tr

uc
tu

re
d 

in
fo

rm
at

io
n 

is
 d

ow
nl

oa
de

d 
to

 a
 d

ev
ic

e 
su

ch
 a

s 
a 

PD
A

, A
pp

le
 iP

od
, l

ap
to

p,
 o

r 
de

sk
to

p 
co

m
pu

te
r 

fo
r f

ur
th

er
 u

se
.
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4 

C
ha

p
te

r 
5 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e:
 C

o
m

p
o

ne
nt

 M
o

d
el

5.
4.

3 
A

lt
er

na
ti

ve
s 

an
d

 E
xt

en
si

o
ns

If
 th

e 
im

pl
em

en
ta

tio
n 

of
 th

e 
co

m
m

un
ity

 w
eb

si
te

 is
 n

ot
 b

as
ed

 o
n 

w
eb

 a
nd

 p
or

ta
l t

ec
hn

ol
og

y 
on

ly
, 

th
en

 th
e 

M
as

hu
p 

H
ub

 C
om

po
ne

nt
 (

5)
 m

ig
ht

 b
e 

us
ed

 to
 d

el
iv

er
 c

er
ta

in
 a

sp
ec

ts
 o

f 
th

e 
co

m
m

un
ity

 
w

eb
si

te
. E

xa
m

pl
es

 a
re

 fe
ed

s 
ba

se
d 

on
 w

eb
 s

yn
di

ca
tio

n,
 c

ha
t s

er
vi

ce
s 

fr
om

 th
e 

C
ol

la
bo

ra
tio

n 
Se

r-
vi

ce
s 

C
om

po
ne

nt
 e

m
be

dd
ed

 in
 a

 m
as

hu
p,

 a
nd

 s
o 

on
.

A
 n

at
ur

al
 e

xt
en

si
on

 o
f 

th
e 

co
m

m
un

ity
 w

eb
si

te
 is

 th
e 

in
cl

us
io

n 
of

 a
n 

O
pe

ra
tio

na
l A

pp
lic

a-
tio

n 
C

om
po

ne
nt

 s
er

vi
ng

 a
s 

an
 e

C
om

m
er

ce
 P

la
tf

or
m

 (1
2)

 th
at

 e
na

bl
es

 p
ar

tic
ip

an
ts

 in
 th

e 
co

m
m

u-
ni

ty
 t

o 
ea

si
ly

 o
rd

er
 u

pg
ra

de
s 

an
d 

ne
w

 p
ro

du
ct

s.
 T

he
 o

rd
er

 i
s 

fu
lfi

lle
d 

th
ro

ug
h 

an
 O

pe
ra

tio
na

l 
A

pp
lic

at
io

n 
C

om
po

ne
nt

 th
at

 p
ro

vi
de

s 
fu

lfi
llm

en
t c

ap
ab

ili
tie

s 
su

ch
 a

s 
an

 E
R

P 
(1

1)
 s

ys
te

m
. T

hi
s 

is
 a

 c
om

po
ne

nt
 u

se
d 

as
 a

 c
om

pl
em

en
t t

o 
th

e 
C

R
M

 s
ol

ut
io

n 
(1

0)
 u

se
d 

to
 d

el
iv

er
 m

ar
ke

tin
g 

ev
en

ts
 

to
 t

he
 c

om
m

un
ity

 p
la

tf
or

m
. 

T
he

 E
R

P 
an

d 
C

R
M

 a
pp

lic
at

io
n 

fu
nc

tio
ns

 a
re

 o
ft

en
 d

el
iv

er
ed

 
th

ro
ug

h 
st

an
da

rd
 p

re
pa

ck
ag

ed
 a

pp
lic

at
io

ns
 s

uc
h 

as
 a

 S
A

P 
N

et
W

ea
ve

r 
E

R
P 

sy
st

em
 o

r 
a 

Si
eb

el
 

C
R

M
 s

ys
te

m
.

A
lte

rn
at

iv
el

y,
 p

ar
t 

of
 t

he
 c

le
an

se
 s

er
vi

ce
 i

nv
oc

at
io

n 
fr

om
 t

he
 E

II
 C

om
po

ne
nt

 (
16

) 
ca

n 
be

 
in

vo
ke

d 
fr

om
 a

 th
ir

d-
pa

rt
y 

pr
ov

id
er

. I
n 

th
is

 c
as

e,
 th

is
 s

er
vi

ce
 w

ou
ld

 b
e 

ro
ut

ed
 th

ro
ug

h 
th

e 
C

on
-

ne
ct

iv
ity

 a
nd

 I
nt

er
op

er
ab

ili
ty

 C
om

po
ne

nt
 (

9)
 to

 th
e 

M
es

sa
ge

 a
nd

 W
eb

 S
er

vi
ce

 G
at

ew
ay

 (
7)

, a
nd

 
th

en
 to

 th
e 

E
xt

er
na

l D
at

a 
Pr

ov
id

er
 (2

).

5.
5 

C
o

nc
lu

si
o

n
In

 th
is

 c
ha

pt
er

, w
e 

in
tr

od
uc

ed
 th

e 
C

om
po

ne
nt

 M
od

el
 o

f t
he

 E
IA

 R
ef

er
en

ce
A

rc
hi

te
ct

ur
e.

 W
e 

de
fin

ed
 

al
l 

re
le

va
nt

 i
nf

or
m

at
io

n-
ce

nt
ri

c 
co

m
po

ne
nt

s 
an

d 
th

ei
r 

se
rv

ic
es

. 
U

si
ng

 a
 C

om
po

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

, w
e 

de
m

on
st

ra
te

d 
th

e 
vi

ab
ili

ty
 o

f t
he

 C
om

po
ne

nt
 M

od
el

. C
om

po
ne

nt
 In

te
ra

ct
io

n 
D

ia
gr

am
s 

in
 C

ha
pt

er
s 

7 
th

ro
ug

h 
14

 w
ill

 p
ro

ve
 it

s 
st

ru
ct

ur
e 

an
d 

de
ep

en
 y

ou
r u

nd
er

st
an

di
ng

.
In

 th
e 

ne
xt

 c
ha

pt
er

, w
e 

in
tr

od
uc

e 
ke

y 
as

pe
ct

s 
of

 th
e 

O
pe

ra
tio

na
l M

od
el

.

5.
6 

R
ef

er
en

ce
s

[1
]

B
ru

ns
, A

., 
Ja

co
bs

, J
. (

E
di

to
rs

).
 U

se
s 

of
 B

lo
gs

. P
et

er
 L

an
g 

Pu
bl

is
hi

ng
, 2

00
6.

[2
]

Te
ch

no
ra

ti.
 T

he
 T

ec
hn

or
at

i B
lo

go
sp

he
re

 S
ea

rc
h 

E
ng

in
e.

 h
ttp

://
te

ch
no

ra
ti.

co
m

/ (
ac

ce
ss

ed
 D

ec
em

be
r 1

5,
 2

00
9)

.
[3

]
IB

M
 P

re
ss

 A
nn

ou
nc

em
en

t. 
20

07
. W

eb
 2

.0
 G

oe
s 

to
 W

or
k.

 h
ttp

://
w

w
w

-0
3.

ib
m

.c
om

/p
re

ss
/u

s/
en

/p
re

ss
re

le
as

e/
21

74
8.

 
w

ss
 (a

cc
es

se
d 

D
ec

em
be

r 1
5,

 2
00

9)
.

[4
]

T
he

 G
lo

ba
l D

at
a 

Sy
nc

hr
on

iz
at

io
n 

N
et

w
or

k 
(G

D
SN

).
 h

ttp
://

w
w

w
.g

s1
.o

rg
/p

ro
du

ct
ss

ol
ut

io
ns

/g
ds

n/
 (a

cc
es

se
d 

D
ec

em
be

r 
15

, 2
00

9)
.

[5
]

T
he

 E
PC

gl
ob

al
 N

et
w

or
k.

 h
ttp

://
w

w
w

.e
pc

gl
ob

al
in

c.
or

g/
ho

m
e 

(a
cc

es
se

d 
D

ec
em

be
r 1

5,
 2

00
9)

.
[6

]
A

ss
oc

ia
tio

n 
fo

r 
C

oo
pe

ra
tiv

e 
O

pe
ra

tio
ns

 
R

es
ea

rc
h 

an
d 

D
ev

el
op

m
en

t 
(A

C
O

R
D

).
 h

ttp
://

w
w

w
.a

co
rd

.o
rg

/h
om

e 
(a

cc
es

se
d 

D
ec

em
be

r 1
5,

 2
00

9)
.

[7
]

So
m

m
er

la
d,

 
P.

 
20

03
. 

R
ev

er
se

 
P

ro
xy

 
Pa

tte
rn

s.
 

ht
tp

://
w

w
w

.m
od

se
cu

ri
ty

.o
rg

/a
rc

hi
ve

/R
ev

er
se

Pr
ox

y-
bo

ok
-1

.p
df

 
(a

cc
es

se
d 

D
ec

em
be

r 1
5,

 2
00

9)
.

[8
]

B
ue

ck
er
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sa
ri

ly
 m

ea
n 

de
pl

oy
m

en
t 

on
 d

is
tr

ib
ut

ed
 n

od
es

. O
pe

ra
tio

na
l 

re
qu

ir
e-

m
en

t w
ill

 d
ec

id
e 

to
 h

av
e 

co
m

po
ne

nt
s,

 d
ep

lo
ye

d 
on

 o
ne

 lo
ca

l I
T

 r
es

ou
rc

e 
su

ch
 a

s 
a 

se
rv

er
 o

r 
on

 v
ar

io
us

 I
T

 r
es

ou
rc

es
, 

su
ch

 a
s 

a 
cl

us
te

re
d 

en
vi

ro
nm

en
t.

2 
M

or
e 

de
ta

ils
 o

n 
th

e 
Sa

aS
 d

el
iv

er
y 

m
od

el
 c

an
 b

e 
fo

un
d 

in
 [1

].

3 
D

et
ai

le
d 

de
fin

iti
on

s,
 a

rc
hi

te
ct

ur
e 

bu
ild

in
g 

bl
oc

ks
 (A

B
B

s)
, a

nd
 re

la
tio

ns
hi

p 
di

ag
ra

m
s 

ca
n 

be
 fo

un
d 

in
 [2

].
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C
ha

p
te

r 
6 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e:
 O

p
er

at
io

na
l M

o
d

el

th
e 

re
co

gn
iti

on
 t

ha
t 

in
fr

as
tr

uc
tu

re
 d

es
ig

n 
is

 a
 s

pe
ci

al
iz

ed
 s

ki
ll 

an
d 

th
at

 i
ts

 e
xp

on
en

ts
 d

ea
l 

w
ith

 
co

nc
ep

ts
, 

en
tit

ie
s,

 a
nd

 m
et

ho
ds

 t
ha

t 
ar

e 
di

ff
er

en
t 

fr
om

 t
ho

se
 k

no
w

n 
in

 t
he

 a
re

a 
of

 a
pp

lic
at

io
n 

de
ve

lo
pm

en
t. 

T
hi

s 
re

co
gn

iti
on

 le
d 

to
 th

e 
di

vi
si

on
 o

f t
he

 E
IA

 R
ef

er
en

ce
A

rc
hi

te
ct

ur
e 

in
to

 th
re

e 
pa

rt
s:

 
a 

C
on

ce
pt

ua
l L

ev
el

, a
 L

og
ic

al
 L

ev
el

, a
nd

 a
 P

hy
si

ca
l L

ev
el

 (s
ee

 a
ls

o 
C

ha
pt

er
 2

).
A

t t
he

 P
hy

si
ca

l L
ev

el
, t

he
 O

pe
ra

tio
na

l M
od

el
 d

efi
ne

s 
an

d 
do

cu
m

en
ts

 th
e 

di
st

ri
bu

tio
n 

of
 a

n 
IT

 
sy

st
em

’s
 c

om
po

ne
nt

s 
on

to
 g

eo
gr

ap
hi

ca
lly

 d
is

tr
ib

ut
ed

 n
od

es
—

to
ge

th
er

 w
ith

 th
e 

co
nn

ec
tio

ns
 n

ec
es

-
sa

ry
 t

o 
su

pp
or

t 
th

e 
re

qu
ir

ed
 c

om
po

ne
nt

 i
nt

er
ac

tio
ns

—
to

 a
ch

ie
ve

 t
he

 I
T

 s
ys

te
m

’s
 f

un
ct

io
na

l 
an

d 
no

n-
fu

nc
tio

na
l 

re
qu

ir
em

en
ts

 (
N

FR
).

 T
hu

s,
 t

he
 O

pe
ra

tio
na

l 
M

od
el

 i
s 

fo
cu

se
d 

sp
ec

ifi
ca

lly
 o

n 
th

e 
as

pe
ct

s 
of

 a
rc

hi
te

ct
ur

e 
ne

ce
ss

ar
y 

fo
r t

he
 in

fr
as

tr
uc

tu
re

 d
es

ig
ne

r t
o 

pe
rf

or
m

 th
e 

jo
b.

 T
he

 fo
cu

s 
of

 th
e 

op
er

at
io

na
l a

sp
ec

t i
s 

to
 d

es
cr

ib
e 

th
e 

op
er

at
io

n 
of

 th
e 

IT
 s

ys
te

m
. I

t i
s 

al
so

 p
ri

m
ar

ily
 c

on
ce

rn
ed

 w
ith

 
re

pr
es

en
tin

g 
th

e 
ne

tw
or

k 
or

ga
ni

za
tio

n 
(h

ar
dw

ar
e 

pl
at

fo
rm

s,
 c

on
ne

ct
io

ns
, l

oc
at

io
ns

, t
op

ol
og

y,
 a

nd
 

so
 o

n)
, 

w
he

re
 s

of
tw

ar
e 

an
d 

da
ta

 c
om

po
ne

nt
s 

ar
e 

“p
la

ce
d”

 o
n 

th
e 

ne
tw

or
k,

 h
ow

 s
er

vi
ce

-l
ev

el
 

re
qu

ir
em

en
ts

 (p
er

fo
rm

an
ce

, a
va

ila
bi

lit
y,

 s
ec

ur
ity

, a
nd

 s
o 

on
) a

re
 s

at
is

fie
d,

 a
nd

 th
e 

m
an

ag
em

en
t a

nd
 

op
er

at
io

n 
of

 th
e 

w
ho

le
 s

ys
te

m
 (c

ap
ac

ity
 p

la
nn

in
g,

 s
of

tw
ar

e 
di

st
ri

bu
tio

n,
 b

ac
ku

p,
 a

nd
 re

co
ve

ry
).

6.
1.

1 
D

efi
ni

ti
o

n 
o

f O
p

er
at

io
na

l M
o

d
el

 L
ev

el
s

A
n 

O
pe

ra
tio

na
l M

od
el

 it
se

lf
 c

an
 b

e 
pr

es
en

te
d 

at
 d

if
fe

re
nt

 le
ve

ls
 o

f g
ra

nu
la

ri
ty

:

• 
L

og
ic

al
 O

pe
ra

tio
na

l M
od

el
 (L

O
M

)

• 
Ph

ys
ic

al
 O

pe
ra

tio
na

l M
od

el
 (P

O
M

)

T
he

 L
O

M
 id

en
tifi

es
 th

e 
re

qu
ir

ed
 te

ch
ni

ca
l s

er
vi

ce
s,

 d
ev

el
op

s 
th

e 
co

nn
ec

tio
ns

, a
nd

 r
efi

ne
s 

th
e 

te
ch

ni
ca

l s
pe

ci
fic

at
io

ns
. I

t d
es

cr
ib

es
:

•
Pl

ac
em

en
t o

f 
sp

ec
ifi

ed
 c

om
po

ne
nt

s 
on

to
 s

pe
ci

fie
d 

no
de

s

•
Sp

ec
ifi

ed
 c

on
ne

ct
io

ns
 b

et
w

ee
n 

th
os

e 
no

de
s 

ne
ce

ss
ar

y 
to

 s
up

po
rt

 t
he

 i
nt

er
ac

tio
ns

 
be

tw
ee

n 
sp

ec
ifi

ed
 c

om
po

ne
nt

s

•
N

on
-f

un
ct

io
na

l c
ha

ra
ct

er
is

tic
s 

of
 th

os
e 

no
de

s 
an

d 
co

nn
ec

tio
ns

, a
cq

ui
re

d 
fr

om
 th

e 
pl

ac
ed

 
sp

ec
ifi

ed
 c

om
po

ne
nt

s 
an

d 
th

ei
r i

nt
er

ac
tio

ns

A
t 

th
e 

PO
M

 l
ev

el
, 

th
e 

ha
rd

w
ar

e 
an

d 
so

ft
w

ar
e 

te
ch

no
lo

gi
es

 n
ee

de
d 

to
 d

el
iv

er
 t

he
 O

pe
ra

-
tio

na
l 

M
od

el
’s

 c
ha

ra
ct

er
is

tic
s 

an
d 

ca
pa

bi
lit

ie
s 

ar
e 

id
en

tifi
ed

 a
nd

 c
on

fig
ur

ed
. 

It
 d

oc
um

en
ts

 t
he

 
ov

er
al

l c
on

fig
ur

at
io

n 
of

 th
e 

te
ch

no
lo

gi
es

 a
nd

 p
ro

du
ct

s 
ne

ce
ss

ar
y 

to
 d

el
iv

er
 th

e 
fu

nc
tio

na
l r

eq
ui

re
-

m
en

ts
 a

nd
 N

FR
s 

of
 th

e 
IT

 s
ys

te
m

. I
n 

pa
rt

ic
ul

ar
, i

t d
es

cr
ib

es
:

•
H

ar
dw

ar
e 

an
d 

so
ft

w
ar

e 
te

ch
no

lo
gy

 a
nd

 p
ro

du
ct

 s
el

ec
tio

n 
fo

r c
om

pu
te

rs
 a

nd
 n

et
w

or
ks

•
H

ar
dw

ar
e 

sp
ec

ifi
ca

tio
ns

, 
su

ch
 a

s 
pr

oc
es

so
r 

sp
ee

d 
an

d 
di

sk
 c

on
fig

ur
at

io
n,

 o
r 

ne
tw

or
k 

ba
nd

w
id

th
 a

nd
 la

te
nc

y

•
O

ve
ra

ll 
ha

rd
w

ar
e 

co
nfi

gu
ra

tio
ns

, s
uc

h 
as

 “
fa

il-
ov

er
” 

or
 “

sc
al

ab
le

” 
ar

ra
ng

em
en

ts

•
So

ft
w

ar
e 

pr
od

uc
t s

pe
ci

fic
at

io
ns

 (s
uc

h 
as

 v
er

si
on

) a
nd

 d
et

ai
le

d 
co

nfi
gu

ra
tio

n,
 s

uc
h 

as
 th

e 
ne

ed
 f

or
 m

ul
tip

le
 i

ns
ta

nc
es

 o
f 

a 
so

ft
w

ar
e 

pr
od

uc
t 

(o
pe

ra
tin

g 
sy

st
em

, 
m

id
dl

ew
ar

e,
 a

nd
 

co
m

m
un

ic
at

io
n 

el
em

en
t o

r a
pp

lic
at

io
n 

sy
st

em
) o

n 
a 

co
m

pu
te

r

6.
1 

Te
rm

in
o

lo
g

y 
an

d
 D

efi
ni

ti
o

ns
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6.
1.

2 
Te

rm
s 

o
f O

p
er

at
io

na
l A

sp
ec

t
T

hi
s 

se
ct

io
n 

in
tr

od
uc

es
 th

e 
co

nc
ep

ts
 a

nd
 n

ot
at

io
ns

 u
se

d 
in

 th
e 

O
pe

ra
ti

on
al

 M
od

el
. T

he
 c

en
tr

al
 

co
nc

ep
t 

is
 t

he
 n

od
e.

 A
 n

od
e 

is
 a

 p
la

tf
or

m
 o

n 
w

hi
ch

 s
of

tw
ar

e 
ex

ec
ut

es
. D

ur
in

g 
ea

rl
y 

st
ag

es
 o

f 
th

e 
de

si
gn

 p
ro

ce
ss

, 
a 

no
de

 r
ep

re
se

nt
s 

a 
po

te
nt

ia
l 

pl
at

fo
rm

, 
be

fo
re

 d
ec

is
io

ns
 h

av
e 

be
en

 m
ad

e 
ab

ou
t 

ho
w

 t
o 

m
ap

 i
t 

to
 a

ct
ua

l 
pl

at
fo

rm
s.

 E
ac

h 
no

de
 h

as
 a

 n
am

e 
an

d 
op

ti
on

al
ly

 t
he

 n
um

be
r 

of
 

in
st

an
ce

s.
 C

on
ne

ct
io

ns
 r

ep
re

se
nt

 p
hy

si
ca

l d
at

a 
pa

th
s 

be
tw

ee
n 

no
de

s 
an

d 
sh

ow
 th

e 
sh

ap
e 

of
 th

e 
ne

tw
or

k. D
ep

lo
ym

en
t 

un
it

s 
(D

U
)4 

ar
e 

pl
ac

ed
 o

n 
th

e 
no

de
s.

 A
 d

ep
lo

ym
en

t 
un

it
 i

s 
th

e 
sm

al
le

st
 u

ni
t 

of
 s

of
tw

ar
e 

or
 d

at
a 

fo
r 

w
hi

ch
 a

n 
ar

ch
it

ec
t 

m
ak

es
 a

 p
la

ce
m

en
t 

de
ci

si
on

. 
D

ep
lo

ym
en

t 
un

it
s 

ar
e 

sh
ow

n 
as

 n
am

ed
 i

te
m

s 
on

 e
ac

h 
no

de
. A

 d
ep

lo
ym

en
t 

un
it

 c
on

si
st

s 
of

 o
ne

 o
r 

m
or

e 
co

m
po

ne
nt

s.
 

In
 th

e 
co

nt
ex

t o
f 

th
e 

E
IA

, t
he

 d
at

a 
as

pe
ct

 o
f 

a 
co

m
po

ne
nt

, w
hi

ch
 is

 d
is

cu
ss

ed
 la

te
r 

in
 th

is
 c

ha
p-

te
r, 

is
 r

ef
er

re
d 

to
 a

s 
da

ta
 d

ep
lo

ym
en

t 
un

it
s 

(D
D

U
),

 c
om

pl
em

en
te

d 
by

 e
xe

cu
ti

on
 d

ep
lo

ym
en

t 
un

it
s 

(E
D

U
) 

th
at

 r
ep

re
se

nt
 th

e 
in

st
al

la
ti

on
 a

nd
 e

xe
cu

ti
on

 o
f 

co
m

po
ne

nt
s.

N
od

es
 a

re
 g

ro
up

ed
 t

og
et

he
r 

in
 l

oc
at

io
ns

. 
A

 l
oc

at
io

n 
is

 a
 g

eo
gr

ap
hi

ca
l 

en
tit

y 
(s

uc
h 

as
 a

 
zo

ne
5 
or

 b
ui

ld
in

g 
ty

pe
) a

nd
 is

 s
ho

w
n 

by
 p

ic
to

ri
al

 e
le

m
en

ts
 a

ro
un

d 
on

e 
or

 m
or

e 
no

de
s.

6.
1.

3 
K

ey
 D

es
ig

n 
C

o
nc

ep
ts

 w
it

hi
n 

O
p

er
at

io
na

l M
o

d
el

in
g

W
he

n 
im

pl
em

en
tin

g 
In

fo
rm

at
io

n 
Se

rv
ic

es
, v

ar
io

us
 d

es
ig

n 
an

d 
de

ve
lo

pm
en

t t
as

ks
 m

us
t m

ee
t t

he
 

op
er

at
io

na
l r

eq
ui

re
m

en
ts

 o
f t

he
 IT

 s
ys

te
m

. T
he

 m
aj

or
 c

on
ce

pt
ua

l w
or

k 
ite

m
s 

ar
e:

•
T

he
 p

la
ce

m
en

t a
nd

 g
ro

up
in

g 
of

 c
om

po
ne

nt
s 

in
to

 d
ep

lo
ym

en
t u

ni
ts

•
T

he
 a

pp
lic

at
io

n 
of

 w
al

kt
hr

ou
gh

s 
co

nfi
rm

in
g 

op
er

at
io

na
l a

sp
ec

ts
6

•
T

he
 c

on
si

de
ra

tio
n 

of
 c

on
st

ra
in

ts
 a

nd
 q

ua
lit

y 
re

qu
ir

em
en

ts

•
T

he
 p

hy
si

ca
l c

on
fig

ur
at

io
n 

fo
r a

 s
et

 o
f 

te
ch

no
lo

gi
es

Pl
ac

em
en

t o
f 

co
m

po
ne

nt
s 

de
te

rm
in

es
 h

ow
 to

 g
ro

up
 th

em
 in

to
 D

U
s 

an
d 

on
 w

hi
ch

 n
od

es
 to

 
pl

ac
e 

th
em

. T
hi

s 
is

 in
flu

en
ce

d 
m

ai
nl

y 
by

 w
ha

t d
at

a 
th

e 
us

er
s 

ar
e 

op
er

at
in

g 
on

 a
nd

 w
ha

t a
ct

iv
iti

es
 

th
e 

us
er

s 
pe

rf
or

m
. A

no
th

er
 fa

ct
or

 in
 th

e 
de

ci
si

on
 p

ro
ce

ss
 is

 th
e 

co
ns

id
er

at
io

n 
of

 N
FR

s.
Pe

rf
or

m
in

g 
en

d-
to

-e
nd

 w
al

kt
hr

ou
gh

s 
is

 a
no

th
er

 m
ea

ns
 o

f a
ug

m
en

tin
g 

th
e 

de
si

gn
 w

or
k 

w
ith

 
th

e 
ob

je
ct

iv
e 

of
 c

on
fir

m
in

g 
op

er
at

io
na

l 
as

pe
ct

s 
of

 a
 s

ys
te

m
 a

s 
fe

as
ib

le
 a

nd
 a

cc
ep

ta
bl

e.
 A

 w
al

k-
th

ro
ug

h 
is

 u
se

d 
to

 a
ss

es
s 

th
e 

op
er

at
io

na
l b

eh
av

io
r 

of
 th

e 
sy

st
em

, s
pe

ci
fic

al
ly

 w
he

th
er

 th
e 

sy
st

em
 

w
ill

 b
e 

ab
le

 to
 s

at
is

fy
 p

ar
tic

ul
ar

 S
L

A
s.

4 
A

sp
ec

ts
 s

uc
h 

as
 e

xe
cu

ta
bl

e 
co

de
 o

r 
th

e 
da

ta
 o

f 
ea

ch
 c

om
po

ne
nt

 a
re

 u
su

al
ly

 m
ap

pe
d 

on
to

 d
ep

lo
ym

en
t 

un
its

 (
D

U
),

 
w

hi
ch

 m
ig

ht
 a

ls
o 

be
 u

se
d 

to
 r

ep
re

se
nt

 g
ro

up
ed

 o
r 

sp
lit

 c
om

po
ne

nt
s,

 d
ep

en
di

ng
 o

n 
th

e 
fu

nc
tio

na
l a

nd
 n

on
-f

un
ct

io
na

l 
ch

ar
ac

te
ri

st
ic

s.

5 
A

 z
on

e 
re

pr
es

en
ts

 a
n 

ar
ea

 f
or

 w
hi

ch
 a

 c
om

m
on

 s
et

 o
f 

N
FR

s 
ca

n 
be

 d
efi

ne
d.

 I
n 

th
is

 c
on

te
xt

, w
e 

co
ns

id
er

 th
e 

ar
ea

 a
s 

a 
se

t o
f m

ai
nt

en
an

ce
 c

ap
ab

ili
tie

s 
su

ch
 a

s 
to

 re
st

or
e 

a 
sy

st
em

 to
 a

 w
or

ki
ng

 s
ta

te
 a

ft
er

 a
 fa

ilu
re

.

6 
T

he
 w

al
kt

hr
ou

gh
s 

bu
ild

 o
n 

th
e 

C
om

po
ne

nt
 M

od
el

 d
ep

lo
ym

en
t s

ce
na

ri
os

.
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C
ha

p
te

r 
6 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

A
rc

hi
te

ct
ur

e:
 O

p
er

at
io

na
l M

o
d

el

SL
A

s 
re

pr
es

en
t s

pe
ci

fic
 ty

pe
s 

of
 q

ua
lit

y 
re

qu
ir

em
en

ts
 o

r c
on

st
ra

in
ts

 th
at

 a
n 

IT
 s

ys
te

m
 m

us
t 

sa
tis

fy
. T

he
se

 r
eq

ui
re

m
en

ts
 a

re
 a

ls
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Table 6.1 Sample Operational Service Qualities

Operational Service 
Quality

Specified 
Node 1

Specified 
Node 2

Specified 
Node 3

Specified 
Node 4

Comments

Service availability 99.9% 99% 99% 99.9%99% = 5,256 min-
utes of downtime 
per year

99.9% = 526 min-
utes of downtime 
per year

Average transaction 
throughput of the node

214,000 / 
hour

4 files /hour 107,000 / 
hour

107,000 / 
hour

A day = 14 hours

End-of-day pro-
cessing takes two 
hours.

Maximum estimated 
CPU utilization by the 
node

80% 50% 80% 80% CPU utilization is 
important because 
the higher the per-
centage of the CPU 
used, the less power 
the CPU can devote 
to other tasks.

Average service time 0.00022 
min

7.5 min 0.00045 
min

0.00045 
min

Average time avail-
able to service each 
transaction

Minimum transaction 
capacity of the node

4,545 
trans/min

0.13 
files/min

2,222 
trans/min

2,222 
trans/min

The inverse of aver-
age service time
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Table 6.1 Sample Operational Service Qualities

Operational Service 
Quality

Specified 
Node 1

Specified 
Node 2

Specified 
Node 3

Specified 
Node 4

Comments

Minimum file system 
I/O rate of the node

18,180 
/min

1 /min 4,444 /min 4,444 /min Node-1 = 4 I/O 
operations per 
transaction

Node-2 = 2 I/O 
operations per 
transaction

Node-3 = 2 I/O 
operations per file

Node-4 = 2 I/O 
operations per 
transaction

Minimum free storage 
on the node (to store 
one day’s load)

50.25 GB 47.25 GB — 100 GB Assuming circular 
logging, 100 pri-
mary log files, 50 
secondary log files, 
log file size of 
2,048 Kb, persistent 
messaging, and 
X86 platform
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Table 6.2 Relevance of Service Qualities per Data Domain*

Data Domain /
Quality 
Dimension

Functional 
Service 
Quality

Operational 
Service 
Quality

Security 
Management 
Quality

Maintainability 
Quality

Comments

Analytical Data Near-real-time 
provisioning of 
staged data (H), 
and data flow 
throughput for 
the purpose of 
compliance (M)

File transfer or 
data replication 
throughput (M)

— — The relevance of 
functional service 
qualities is heavily 
dependent on the 
type of Analytical 
Data.

Operational Data — Service availabil-
ity (H), transaction 
throughput (H), 
and minimum I/O 
rate of node (H)

Authentication 
and Authorization 
Services (H)

Recoverability 
with specified ser-
vice levels (recov-
ery time objective, 
recovery point 
objective) (H)

Service qualities 
of Operational 
Data can vary 
according to the 
method of use in 
particular business 
scenarios.

Master Data — Service availabil-
ity (H), transaction 
throughput (H), 
and data quality 
indicators and 
de-duplication 
services (H)

Access restriction 
of this core infor-
mation (M)

Recoverability 
with specified ser-
vice levels (recov-
ery time objective 
and recovery point 
objective) (H)

The recoverability 
of Master Data is 
of even higher rel-
evance than Oper-
ational Data due to 
the sharing of 
authoritative 
sources.

*H: High Relevance; M: Moderate Relevance; L: Low Relevance (Not Covered)
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Table 6.2 Relevance of Service Qualities per Data Domain*

Data Domain /
Quality 
Dimension

Functional 
Service 
Quality

Operational 
Service 
Quality

Security 
Management 
Quality

Maintainability 
Quality

Comments

Unstructured Data — Enforcement 
of retention 
policies (M)

Protection from 
unauthorized 
access (H), 
self encryption 
services (M)

— Most of a com-
pany’s digitized 
data is Unstruc-
tured Data, includ-
ing rich media 
streaming, website 
content, e-mail, 
and so on. Trusted 
access to such 
information is 
critical; so is its 
retention period 
due to compliance 
reasons.

Metadata Extensibility of 
descriptive 
information 
elements (M)

Service availabil-
ity for end-to-end 
exploitation 
purposes (H)

Authentication 
and Authorization 
Services (M)

Access to relevant 
components of 
descriptive infor-
mation (DBMS 
catalog and XML 
schema) (H)

Metadata forms 
the basis for many 
of the queries run 
to identify content. 
This fact demands 
high availability 
and remote access 
to these informa-
tion resources.

*H: High Relevance; M: Moderate Relevance; L: Low Relevance (Not Covered)
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Table 6.3 Deduction of Operational Patterns per Data Domain

Data Domain Specific Requirements According 
to Scope of Integration

Derived Operational 
Patterns (Selection 
and Reuse)

Comment

Analytical Data Discrete and Integrated:

Change, flexibility, and speed are key require-
ments for staying in business. For instance, strate-
gic decisions are made from historical data, 
which might be contained in a DW. Thus, the 
emerging requirement is the capability to provide 
current information to stakeholders, also called 
dynamic warehousing. That means that you have 
to get the data into the DW in a much timelier 
manner, also known as near-real-time BI.

Integrated:

Capture, Deliver, Transform, and Apply functions 
are part of the DW process flow. For a near-real-
time scenario, many techniques can be employed 
to capture data as it is created. Maximum 
throughput and scalability are often the require-
ments for the entire process flow, including inte-
gration and aggregation of data.

To allow independent processing through the DW 
flow, you can also utilize asynchronous messag-
ing middleware (such as ESB). In this case, the 
ESB has to take care of reliably delivering the 
message to the DW. The messaging hub is respon-
sible for routing the messages, in most cases, to 
highly scalable destination queues at multiple 
locations and perhaps even for reformatting the 
messages with a high throughput.

Near-Real-Time Business 
Intelligence pattern

Data Integration and 
Aggregation Runtime 
pattern

ESB Runtime for Guaran-
teed Data Delivery pattern

Real-Time Data Streams 
Advanced Analytics pattern 
(This pattern is introduced 
and used in Chapter 14)

Typically, DW processes are 
batch, rather than near real 
time. They follow a fairly 
standard ETL scenario. The 
batch update window for 
most companies, particu-
larly in a global economy, is 
shrinking. This is just one 
more requirement that fuels 
the move toward near real 
time. DWs must begin to 
support continuous updat-
ing to make available the 
most current data and 
enable continuous user 
access, all requirements for 
near-real-time BI.
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Table 6.3 Deduction of Operational Patterns per Data Domain

Data Domain Specific Requirements According 
to Scope of Integration

Derived Operational 
Patterns (Selection 
and Reuse)

Comment

Operational Data Discrete and Integrated:

Along with data volumes, there is a growing need 
for 24-hour-a-day, 7-day-a-week access to the 
data. For transactional systems handling Opera-
tional Data, these are typical requirements for 
high availability and disaster recovery. This 
requires capabilities such as providing additional 
hardware and software resources that will 
improve the length of time it takes to recover 
from an error situation.

Integrated:

For integrated operational systems, there are even 
more requirements for high availability and disas-
ter recovery because more systems and opera-
tional data depend on each other.

Continuous Availability and 
Resiliency pattern

When a site fails, it can 
remain nonoperational for 
any length of time. With 
proper planning, you can 
resume the operation of 
information systems han-
dling Operational Data else-
where. Although a site 
cannot be made 100 percent 
failure-proof, the informa-
tion such as data in the data-
base can be saved, and 
operations using the same 
data can be resumed at 
another site that uses 
specific disaster recovery 
scenarios.

Master Data Integrated:

When the MDM system is deployed as a Registry 
Hub Master Data model, the data is mainly stored 
in legacy systems and can be consistently viewed 
only by a federated query for key attributes in the 
connected systems. This fact requires high avail-
ability across all affected tiers in the system.

Multi-Tier High Availability 
for Critical Data pattern

Load balancing techniques 
and high-availability ser-
vices implemented as data-
base replication capabilities 
provide for high availability 
for Master Data deployed in 
any style.
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Table 6.3 Deduction of Operational Patterns per Data Domain

Data Domain Specific Requirements According 
to Scope of Integration

Derived Operational 
Patterns (Selection 
and Reuse)

Comment

Unstructured 
Data

Discrete and Integrated:

Resource management services such as Docu-
ment Resource Manager components are critical 
resources because the content and its metadata are 
the most vulnerable data in the solution. Typically 
multinode high availability is needed to secure 
Unstructured Data.

Content Resource Manager 
Service Availability pattern

Much of a company’s 
digitized information is 
Unstructured Data, includ-
ing rich media streaming, 
website content, facsimiles, 
and computer output. 
Access is critical to enable a 
complete view of the entire 
information available to 
solve a business need.

Metadata Discrete and Integrated:

The Metadata Federation Services provide a set 
of capabilities for sourcing, sharing, storing, and 
reconciling a comprehensive spectrum of meta-
data including business metadata and technical 
metadata. For these capabilities, a secure and con-
tinuous access to this data is required.

Cross-Domain:

For cross domain Metadata there are even more 
requirements for continuous access.

Federated Metadata pattern Metadata-driven connectiv-
ity is typically shared across 
system resources, and con-
nection objects are reusable 
across functions. This is the 
reason why access to 
dynamic metadata during 
runtime is vital; in addition, 
error handling and high-per-
formance data access are 
important service-level 
characteristics.

Specific Applica-
tion Platform 
Services— 
Mashup Hub

Discrete:

Mashup services do not have comprehensive 
availability requirements because they are typi-
cally built for temporary purposes or for specific 
LOB functions. However, connectivity and secu-
rity play a vital role, predominately because these 
services require proxy services for external feeds.

Mashup Runtime and 
Security pattern

Usually widgets run in the 
browser and access domains 
other than the one from 
which the mashup applica-
tion was loaded. This 
requires the application of 
specific security patterns.
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Table 6.3 Deduction of Operational Patterns per Data Domain

Data Domain Specific Requirements According 
to Scope of Integration

Derived Operational 
Patterns (Selection 
and Reuse)

Comment

Other Applica-
tion Platform and 
IT Service & 
Compliance 
Management 
Services

Discrete and Integrated:

In the enterprise, data protection requirements are 
driven by a variety of reasons such as greater data 
security, integrity, retention, audit capability, and 
privacy. There are also requirements for the ongo-
ing discovery of end-to-end relationships of sys-
tem components to control the dependencies 
between software applications and physical com-
ponents. Information lifecycle management and 
retention management are also required for regu-
latory compliance. It involves not only data 
movement, but also encompasses scheduled 
deletion.

Cross-Domain:

In the inter-enterprise context, private and public 
clouds are an evolving delivery model. In that 
context, requirements for virtualization of stor-
age, file systems, and information resources are 
mandatory. In addition, automated service lifecy-
cle management is common for an efficiently 
managed Cloud Computing delivery model.

Compliance and Depen-
dency Management for 
Operational Risk pattern

Retention Management 
pattern

Encryption and Data Pro-
tection pattern

File System Virtualization 
pattern

Storage Pool Virtualization 
pattern

Automated Capacity and 
Provisioning Management 
pattern

Along with virtualization 
techniques across system 
resources, the IT Service & 
Compliance Management 
Services in the Component 
and Operational Model 
encompass most of the 
required capabilities.
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liz
at

io
n 

of
 s

er
ve

r 
an

d 
st

or
ag

e 
in

fr
as

tr
uc

tu
re

. T
he

 s
ec

on
d 

on
e 

w
as

 th
e 

st
an

da
rd

iz
at

io
n 

dr
iv

en
 w

ith
 th

e 
ri

se
 o

f S
O

A
. F

le
x-

ib
le

 s
er

vi
ce

 c
om

po
si

tio
n 

an
d 

or
ch

es
tr

at
io

n 
of

 c
lo

ud
 s

er
vi

ce
s 

fr
om

 th
e 

sa
m

e 
or

 a
cr

os
s 

cl
ou

ds
 is

, i
n 

ou
r 

op
in

io
n,

 u
nt

hi
nk

ab
le

 w
ith

ou
t t

he
 n

ot
io

n 
of

 a
n 

SO
A

 th
at

 is
 b

as
ed

 o
n 

op
en

, i
nt

er
op

er
ab

le
 s

ta
n-

da
rd

s.
 T

hi
s 

is
 a

ls
o 

th
e 

re
as

on
 w

hy
 Ia

aS
 is

 a
 p

re
re

qu
is

ite
 b

ef
or

e 
in

fo
rm

at
io

n-
ce

nt
ri

c 
cl

ou
d 

se
rv

ic
es

 
ca

n 
be

 b
ui

lt.
 A

t t
he

 ti
m

e 
th

is
 b

oo
k 

w
as

 w
ri

tte
n,

 c
lo

ud
 o

ff
er

in
gs

 th
at

 re
pr

es
en

t n
ew

 w
ay

s 
to

 m
an

ag
e 

da
ta

 a
re

 a
lr

ea
dy

 a
va

ila
bl

e 
(G

re
en

pl
um

 D
at

ab
as

e 
an

d 
A

m
az

on
 S

im
pl

eD
B

).
 B

ot
h 

ve
nd

or
 o

ff
er

in
gs

 
ar

e 
de

liv
er

ed
 a

s 
a 

cl
ou

d 
se

rv
ic

e 
w

ith
 m

ul
ti-

te
na

nc
y 

su
pp

or
t.

E
m

er
g

in
g

 N
ew

 W
o

rk
lo

ad
s 

D
ri

ve
 I

T
 R

e-
O

rg
an

iz
at

io
n

: 
C

lo
ud

 C
om

pu
tin

g 
is

 fi
t 

fo
r 

pu
rp

os
e,

 
w

hi
ch

 m
ea

ns
 d

if
fe

re
nt

 t
yp

es
 o

f 
w

or
kl

oa
ds

 r
eq

ui
re

 d
if

fe
re

nt
 t

yp
es

 o
f 

cl
ou

ds
. 

E
ve

n 
th

ou
gh

 m
an

y 
w

or
kl

oa
ds

 c
an

 b
e 

de
liv

er
ed

 th
ro

ug
h 

C
lo

ud
 C

om
pu

tin
g,

 th
er

e 
ar

e 
w

or
kl

oa
ds

 th
at

 d
o 

no
t fi

t i
nt

o 
th

at
 

de
liv

er
y 

m
od

el
. F

or
 in

st
an

ce
, s

tr
ai

gh
t t

hr
ou

gh
 p

ro
ce

ss
in

g 
w

ith
 c

ri
tic

al
 tr

an
sa

ct
io

n 
th

ro
ug

hp
ut

 c
an

-
no

t b
e 

de
liv

er
ed

 b
y 

pu
bl

ic
 c

lo
ud

s 
to

da
y.

 T
hu

s,
 it

’s
 im

po
rt

an
t t

o 
be

 a
w

ar
e 

of
 th

e 
va

ri
et

y 
of

 d
el

iv
er

y 
op

tio
ns

, 
es

pe
ci

al
ly

 w
hi

le
 c

on
si

de
ri

ng
 s

ec
ur

ity
, 

co
nt

ro
l, 

le
ve

l 
of

 fl
ex

ib
ili

ty
, 

an
d 

so
 o

n.
 E

nt
er

pr
is

e 
cu

st
om

er
s 

ar
e 

w
ar

y 
of

 p
ub

lic
 c

lo
ud

s 
du

e 
to

 i
ss

ue
s 

w
ith

 s
ec

ur
ity

 a
nd

 p
ri

va
cy

, 
w

he
re

as
 p

ri
va

te
 

cl
ou

ds
 a

re
 c

lie
nt

-o
w

ne
d 

m
an

ag
ed

 e
nv

ir
on

m
en

ts
, i

n 
w

hi
ch

 w
e 

re
-e

ng
in

ee
r 

th
ei

r 
ex

is
tin

g 
re

so
ur

ce
s 

to
 m

ak
e 

th
em

 a
ct

 m
or

e 
lik

e 
th

e 
In

te
rn

et
—

m
as

si
ve

ly
 s

ca
la

bl
e 

an
d 

w
ith

 e
xt

re
m

e 
av

ai
la

bi
lit

y.
 

B
ec

au
se

 th
is

 c
lo

ud
 p

hy
si

ca
lly

 s
its

 b
eh

in
d 

th
e 

cl
ie

nt
’s

 fi
re

w
al

l, 
se

cu
ri

ty
 a

nd
 a

cc
es

s 
ar

e 
w

el
l w

ith
in

 
th

e 
co

m
pa

ny
’s

 c
on

tr
ol

. 
So

m
e 

w
or

kl
oa

ds
 s

im
pl

y 
al

w
ay

s 
re

m
ai

n 
in

 h
ou

se
, 

be
ca

us
e 

pu
bl

ic
 c

lo
ud

s 
ar

en
’t

 th
e 

an
sw

er
 to

 a
ll 

th
e 

da
ta

 c
en

te
r c

ha
lle

ng
es

.
S

ta
n

d
ar

d
iz

at
io

n
 o

f 
S

er
vi

ce
s 

Is
 K

ey
 t

o
 P

ro
g

re
ss

: 
T

he
 I

T
 in

du
st

ry
 s

pe
nt

 m
uc

h 
of

 it
s 

fir
st

 f
ew

 
de

ca
de

s 
de

ve
lo

pi
ng

 th
e 

ba
si

c 
co

m
po

ne
nt

s 
of

 c
om

pu
tin

g.
 N

ow
 th

at
 th

es
e 

ca
n 

be
 s

ta
nd

ar
di

ze
d,

 tr
a-

di
tio

na
l 

da
ta

 c
en

te
rs

 c
an

 b
ec

om
e 

fa
ct

or
ie

s 
fo

r 
bu

si
ne

ss
 a

nd
 c

on
su

m
er

 s
er

vi
ce

s 
on

 a
n 

in
du

st
ri

al
 

sc
al

e.
 T

he
 k

ey
 is

 to
 b

ri
ng

 d
is

ci
pl

in
e 

an
d 

si
m

pl
ic

ity
 to

 th
e 

m
os

t c
om

pl
ex

 c
or

ne
rs

 o
f 

bi
g 

bu
si

ne
ss

es
. 

Se
lf

-s
er

vi
ce

 d
ri

ve
s 

st
an

da
rd

iz
at

io
n.

 T
hi

nk
 o

f 
th

e 
A

T
M

 in
 b

an
ki

ng
: I

t s
ta

rt
ed

 a
s 

a 
ca

sh
-d

is
pe

ns
in

g

6 
Se

e 
[9

] f
or

 d
et

ai
ls

.
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C
ha

p
te

r 
7 

N
ew

 D
el

iv
er

y 
M

o
d

el
s:

 C
lo

ud
 C

o
m

p
ut

in
g

fu
nc

tio
n 

an
d 

dr
ov

e 
in

te
rn

at
io

na
l 

st
an

da
rd

iz
at

io
n 

to
 a

 c
om

m
on

ly
 a

gr
ee

d 
le

ve
l. 

H
ow

ev
er

, 
as

 n
et

-
w

or
ks

 g
ot

 c
on

ne
ct

ed
, 

it 
fo

rc
ed

 s
ta

nd
ar

ds
 f

or
 n

et
w

or
ki

ng
 a

nd
 s

ec
ur

ity
 a

cr
os

s 
th

e 
en

tir
e 

ba
nk

in
g 

in
du

st
ry

, e
sp

ec
ia

lly
 if

 a
 c

on
su

m
er

 w
an

te
d 

to
 o

bt
ai

n 
ca

sh
 fr

om
 a

no
th

er
 b

an
k’

s A
T

M
.

S
er

vi
ce

 M
an

ag
em

en
t 

Is
 t

h
e 

O
S

 o
f 

th
e 

T
w

en
ty

-F
ir

st
 C

en
tu

ry
: 

C
om

pl
ex

, d
is

tr
ib

ut
ed

, m
ob

ile
, 

hy
br

id
 s

ys
te

m
s 

re
qu

ir
e 

ne
w

 le
ve

ls
 o

f 
or

ch
es

tr
at

io
n.

 F
ur

th
er

m
or

e,
 e

vo
lv

in
g 

IT
 s

tr
uc

tu
re

s 
se

pa
ra

te
d 

us
er

 e
xp

er
ie

nc
e 

an
d 

re
so

ur
ce

s.
 A

s 
a 

re
su

lt,
 w

e 
no

w
 n

ee
d 

fu
ll 

au
to

m
at

io
n 

of
 t

he
 b

ui
ld

 a
nd

 
m

an
ag

em
en

t p
la

ns
 fo

r t
he

 ru
nt

im
e 

en
vi

ro
nm

en
t. 

Se
rv

ic
e 

m
an

ag
em

en
t i

s 
th

e 
in

te
lli

ge
nc

e 
in

 th
e 

sy
s-

te
m

 th
at

 a
ut

om
at

es
 a

cc
es

s,
 s

ec
ur

ity
, n

ew
 c

ap
ab

ili
tie

s,
 a

nd
 p

er
fo

rm
an

ce
 in

 a
 w

or
ld

 w
he

re
 s

ys
te

m
s 

ne
ed

 to
 h

an
dl

e 
bi

lli
on

s 
or

 tr
ill

io
ns

 o
f t

ra
ns

ac
tio

ns
.

7.
3.

2.
2 

P
ub

lic
 a

nd
 P

ri
va

te
 C

lo
ud

s

A
 c

lo
ud

 e
nv

ir
on

m
en

t c
an

 b
e 

ei
th

er
 a

 p
ub

lic
 c

lo
ud

 o
r a

 p
ri

va
te

 c
lo

ud
.A

 c
lo

ud
 s

er
vi

ce
 p

ro
vi

de
r e

xt
er

-
na

l 
to

 t
he

 e
nt

er
pr

is
e 

pr
ov

id
es

 a
 p

ub
lic

 c
lo

ud
. A

 p
ri

va
te

 c
lo

ud
 i

s 
an

 i
n-

ho
us

e 
cl

ou
d 

en
vi

ro
nm

en
t. 

T
he

re
 is

 a
 m

aj
or

 d
if

fe
re

nc
e 

be
tw

ee
n 

a 
pu

bl
ic

 c
lo

ud
 a

nd
 a

 p
ri

va
te

 c
lo

ud
; m

an
y 

of
 th

es
e 

di
ff

er
en

ce
s 

ar
e 

re
la

te
d 

to
 le

ga
l c

om
pl

ia
nc

e,
 s

ec
ur

ity
, a

nd
 tr

us
t:

•
P

ri
va

cy
—

Im
ag

in
e 

yo
u 

pl
ac

e 
yo

ur
 c

us
to

m
er

 in
fo

rm
at

io
n 

as
 p

ar
t o

f 
a 

C
R

M
 s

ys
te

m
 in

 a
 

cl
ou

d 
en

vi
ro

nm
en

t 
w

he
re

 y
ou

 d
on

’t
 k

no
w

 w
he

re
 t

he
 s

er
ve

rs
 a

nd
 s

to
ra

ge
 s

ys
te

m
s 

ar
e 

ph
ys

ic
al

ly
 lo

ca
te

d,
 a

nd
 b

y 
th

e 
na

tu
re

 o
f 

th
e 

cl
ou

d,
 y

ou
 n

ee
d 

to
 a

ss
um

e 
th

at
 th

e 
da

ta
 a

nd
 

ap
pl

ic
at

io
n 

is
 d

yn
am

ic
al

ly
 m

ov
ed

 a
nd

 p
la

ce
d 

fo
r 

an
 o

pt
im

iz
ed

 u
til

iz
at

io
n 

of
 t

he
 c

lo
ud

 
en

vi
ro

nm
en

t 
ac

ro
ss

 v
ir

tu
al

iz
ed

 h
ar

dw
ar

e 
in

fr
as

tr
uc

tu
re

. 
T

he
re

fo
re

, 
it 

is
 d

if
fic

ul
t 

to
 b

e 
su

re
 i

f 
th

e 
cu

st
om

er
 i

nf
or

m
at

io
n 

us
ed

 b
y 

th
e 

C
R

M
 a

pp
lic

at
io

n 
in

 t
he

 c
lo

ud
 c

om
pl

ie
s 

w
ith

 p
ri

va
cy

 le
gi

sl
at

io
n.

 S
om

e 
co

un
tr

ie
s 

in
 E

ur
op

e 
ha

ve
 s

tr
ic

te
r p

ri
va

cy
 le

gi
sl

at
io

ns
. F

or
 

ex
am

pl
e,

 A
m

az
on

 i
nt

ro
du

ce
d 

th
e 

no
tio

n 
of

 r
eg

io
ns

 f
or

 t
he

 E
la

st
ic

 C
om

pu
te

 C
lo

ud
 

(E
C

2)
 S

er
vi

ce
 w

ith
 a

 r
eg

io
n 

fo
r 

E
ur

op
e.

 T
he

 in
fr

as
tr

uc
tu

re
 s

up
po

rt
in

g 
th

e 
E

C
2 

Se
rv

ic
e 

is
 p

hy
si

ca
lly

 l
oc

at
ed

 i
n 

E
ur

op
e 

if
 t

hi
s 

re
gi

on
 i

s 
se

le
ct

ed
 a

s 
pa

rt
 o

f 
th

e 
Se

rv
ic

e 
L

ev
el

 
A

gr
ee

m
en

t 
(S

L
A

).
 A

dd
re

ss
in

g 
pr

iv
ac

y 
le

gi
sl

at
io

n 
co

nc
er

ns
 w

ith
 a

 p
ri

va
te

 c
lo

ud
 i

s 
so

m
et

im
es

 p
re

fe
ra

bl
e 

if
 y

ou
 n

ee
d 

to
 b

e 
ce

rt
ai

n 
ab

ou
t c

om
pl

ia
nc

e.
 I

n 
a 

pr
iv

at
e 

cl
ou

d 
yo

u 
co

nt
ro

l d
at

a 
an

d 
ha

rd
w

ar
e 

pl
ac

em
en

t s
up

po
rt

in
g 

th
e 

cl
ou

d 
se

rv
ic

es
.

•
Se

cu
ri

ty
—

A
no

th
er

 a
sp

ec
t 

in
 w

hi
ch

 p
ub

li
c 

an
d 

pr
iv

at
e 

cl
ou

ds
 d

if
fe

r 
is

 s
ec

ur
it

y.
 I

n 
a 

pr
iv

at
e 

cl
ou

d,
 t

ot
al

 c
on

tr
ol

 o
f 

th
e 

se
cu

ri
ty

 i
nf

ra
st

ru
ct

ur
e,

 p
ro

ce
ss

es
, a

nd
 s

ki
ll

 l
ev

el
 o

f 
th

e 
st

af
f 

is
 a

va
il

ab
le

 a
nd

 s
ec

ur
it

y 
co

nc
er

ns
 c

an
 b

e 
ad

dr
es

se
d 

as
 s

ee
n 

fi
t. 

In
 a

 p
ub

li
c 

cl
ou

d,
 i

ns
ig

ht
 i

nt
o 

th
e 

se
cu

ri
ty

 i
nf

ra
st

ru
ct

ur
e,

 s
ec

ur
it

y 
pr

oc
es

se
s,

 a
nd

 t
ra

in
in

g 
an

d 
ed

uc
at

io
n 

le
ve

ls
 o

f 
th

e 
st

af
f 

op
er

at
in

g 
th

e 
cl

ou
d 

en
vi

ro
nm

en
t 

of
 t

he
 c

lo
ud

 s
er

vi
ce

 
pr

ov
id

er
 i

s 
le

ss
 t

ra
ns

pa
re

nt
 a

nd
 c

an
no

t 
be

 i
nfl

ue
nc

ed
 a

s 
ea

si
ly

 a
s 

in
 a

n 
in

-h
ou

se
 

in
fr

as
tr

uc
tu

re
.

•
C

us
to

m
iz

at
io

n—
A

no
th

er
 im

po
rt

an
t d

if
fe

re
nc

e 
be

tw
ee

n 
pu

bl
ic

 a
nd

 p
ri

va
te

 c
lo

ud
s 

is
 th

e 
m

od
e 

of
 c

us
to

m
iz

at
io

n.
 F

or
 i

ns
ta

nc
e,

 a
 p

ri
va

te
 c

lo
ud

 c
an

 b
e 

st
ru

ct
ur

ed
 m

uc
h 

be
tte

r 
to

 
th

e 
ne

ed
s 

of
 th

e 
re

sp
ec

tiv
e 

ta
rg

et
ed

 c
on

su
m

er
s 

co
m

pa
re

d 
to

 a
 p

ub
lic

 c
lo

ud
 p

ro
vi

de
r w

ith
 

m
as

s-
cu

st
om

iz
at

io
n 

re
qu

ir
em

en
ts

 in
 m

in
d.

7.
4 

Im
p

lic
at

io
n 

o
f C

lo
ud

 C
o

m
p

ut
in

g
 t

o
 E

nt
er

p
ri

se
 In

fo
rm

at
io

n 
S

er
vi

ce
s 
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•
T

ru
st

—
T

he
 la

st
 d

if
fe

re
nt

ia
to

r b
et

w
ee

n 
a 

pu
bl

ic
 c

lo
ud

 a
nd

 a
 p

ri
va

te
 c

lo
ud

 e
nv

ir
on

m
en

t i
s 

tr
us

t. 
Ju

st
 c

on
si

de
r 

so
m

e 
sc

en
ar

io
s:

 I
f 

th
e 

cl
ou

d 
se

rv
ic

e 
pr

ov
id

er
 h

as
 to

 fi
le

 b
an

kr
up

tc
y,

 
ca

n 
yo

u 
re

tr
ie

ve
 t

he
 d

at
a 

fr
om

 t
he

 c
lo

ud
 s

er
vi

ce
 p

ro
vi

de
r 

sy
st

em
s?

 W
hi

ch
 i

nf
or

m
at

io
n 

as
se

ts
 a

re
 y

ou
 w

ill
in

g 
to

 p
la

ce
 i

nt
o 

cl
ou

d 
se

rv
ic

es
 o

ff
er

ed
 i

n 
a 

pu
bl

ic
 c

lo
ud

 i
f 

yo
ur

 
fie

rc
es

t 
co

m
pe

tit
or

 m
ig

ht
 b

uy
 t

he
 c

lo
ud

 s
er

vi
ce

 p
ro

vi
de

r?
 C

an
 y

ou
 a

ff
or

d 
a 

si
gn

ifi
ca

nt
 

in
cr

ea
se

 in
 c

lo
ud

 s
er

vi
ce

 c
os

ts
 if

 th
e 

cl
ou

d 
se

rv
ic

e 
pr

ov
id

er
 is

 g
oi

ng
 th

ro
ug

h 
a 

ha
rd

 ti
m

e 
m

ak
in

g 
th

e 
ex

tr
ac

tio
n 

of
 th

e 
da

ta
 fr

om
 th

e 
cl

ou
d 

en
vi

ro
nm

en
t e

xp
en

si
ve

? 
T

he
 tr

us
t f

ac
to

r 
is

 a
 c

ri
tic

al
 fa

ct
or

 w
he

n 
ch

oo
si

ng
 b

et
w

ee
n 

pu
bl

ic
 o

r p
ri

va
te

 c
lo

ud
 e

nv
ir

on
m

en
ts

.

7.
4 

Im
p

lic
at

io
n 

o
f C

lo
ud

 C
o

m
p

ut
in

g
 t

o
 E

nt
er

p
ri

se
 

In
fo

rm
at

io
n 

S
er

vi
ce

s
In

 th
e 

pr
ev

io
us

 s
ec

tio
n,

 w
e 

di
sc

us
se

d 
th

e 
na

tu
re

 o
f 

C
lo
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y 
to

 a
cc

om
m

od
at

e 
pe

ak
 l

oa
ds

 w
he

n 
bi

lli
ng

 a
nd

 s
im

ila
r 

pe
ri

od
ic

 c
yc

lic
 a

ct
iv

iti
es

 
oc

cu
r w

ith
 m

in
im

al
 c

os
ts

T
he

 c
om

pa
ny

 a
na

ly
ze

s 
th

e 
va

ri
ou

s 
op

tio
ns

 s
uc

h 
as

 c
us

to
m

-b
ui

lt 
C

R
M

 a
pp

lic
at

io
ns

, p
ac

k-
ag

ed
 C

R
M

 a
pp

lic
at

io
ns

, a
nd

 C
R

M
 a

s 
a 

C
lo

ud
 C

om
pu

tin
g 

se
rv

ic
e.

 F
or

 fl
ex

ib
ili

ty
 a

nd
 c

os
t r

ea
so

ns
, 

th
e 

co
m

pa
ny

 d
ec

id
es

 to
 s

ub
sc

ri
be

 to
 a

 C
R

M
 c

lo
ud

 s
er

vi
ce

 p
ro

vi
de

r.
B

ec
au

se
 m

os
t o

f t
he

 in
su

ra
nc

e 
pr

od
uc

ts
 o

ff
er

ed
 b

y 
th

e 
co

m
pa

ny
 h

av
e 

m
on

th
ly

, q
ua

rt
er

ly
, o

r 
ye

ar
ly

 p
ay

m
en

t c
yc

le
s,

 th
e 

cr
ea

tio
n 

of
 th

e 
bi

lls
 is

 a
 b

at
ch

 p
ro

ce
ss

 th
at

 re
qu

ir
es

 s
ig

ni
fic

an
t p

ro
ce

ss
-

in
g 

cy
cl

es
. I

t a
ls

o 
m

ea
su

ra
bl

y 
in

cr
ea

se
s 

th
e 

am
ou

nt
 o

f d
at

a 
in

 th
e 

E
C

M
 s

ys
te

m
, h

ol
di

ng
 a

ll 
un

st
ru

c-
tu

re
d 

in
fo

rm
at

io
n.

 L
oo

ki
ng

 a
t c

ur
re

nt
 u

til
iz

at
io

ns
 o

f i
n-

ho
us

e 
se

rv
er

 a
nd

 s
to

ra
ge

 in
fr

as
tr

uc
tu

re
, t

he
 

co
m

pa
ny

 d
ec

id
es

 t
o 

re
du

ce
 c

os
ts

 b
y 

no
t 

bu
yi

ng
 h

ar
dw

ar
e 

fo
r 

pe
ak

 l
oa

ds
 a

ny
m

or
e,

 b
ut

 b
y 

m
or

e 
in

te
lli

ge
nt

ly
 le

ve
ra

gi
ng

 th
e 

cu
rr

en
t a

ss
et

s 
in

 th
e 

co
nt

ex
t o

f 
an

 in
-h

ou
se

 p
ri

va
te

 c
lo

ud
 e

nv
ir

on
m

en
t.

7.
6 

B
us

in
es

s 
S

ce
na

ri
o

 w
it

h 
C

lo
ud

 C
o

m
p

ut
in

g
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A
ut

om
at

ed
 c

ap
ac

ity
 m

an
ag

em
en

t o
n 

vi
rt

ua
liz

ed
 in

fr
as

tr
uc

tu
re

 is
 a

 c
ri

tic
al

 p
ar

t o
f 

th
e 

m
or

e 
in

te
lli

-
ge

nt
 u

se
 o

f t
he

 e
xi

st
in

g 
as

se
ts

.

7.
6.

2 
C

o
m

p
o

ne
nt

 In
te

ra
ct

io
n 

D
ia

g
ra

m
Fi

gu
re

 7
.8

 s
ho

w
s 

th
e 

ke
y 

co
m

po
ne

nt
s 

fo
r 

th
e 

so
lu

tio
n 

th
at

 w
e 

no
w

 e
xa

m
in

e 
in

 m
or

e 
de

ta
il.

 N
ot

e 
th

at
 th

e 
C

om
po

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

 is
 in

co
m

pl
et

e 
in

 th
e 

se
ns

e 
th

at
 w

e 
do

 n
ot

 s
ho

w
 a

ll 
in

te
r-

na
l a

pp
lic

at
io

ns
 a

nd
 th

ei
r c

or
re

sp
on

di
ng

 u
se

r 
in

te
rf

ac
es

. W
e 

fo
cu

s 
on

ly
 o

n 
th

e 
ke

y 
ar

ea
s.

B
ef

or
e 

w
e 

de
sc

ri
be

 h
ow

 c
er

ta
in

 c
om

po
ne

nt
s 

in
te

ra
ct

 w
ith

 e
ac

h 
ot

he
r, 

w
e 

fir
st

 e
xa

m
in

e 
th

e 
co

m
po

ne
nt

s 
us

ed
. T

he
 S

al
es

 U
I 

(1
) 

is
 b

as
ic

al
ly

 u
se

d 
by

 t
he

 i
ns

ur
an

ce
 s

al
es

 e
m

pl
oy

ee
s 

w
ho

 a
re

 
pa

rt
 o

f t
he

 u
se

r g
ro

up
 u

si
ng

 th
e 

C
R

M
 c

lo
ud

 s
er

vi
ce

 to
 w

hi
ch

 th
e 

in
su

ra
nc

e 
co

m
pa

ny
 is

 s
ub

sc
ri

be
d.

 
T

he
 s

al
es

 e
m

pl
oy

ee
s 

us
e 

th
e 

C
R

M
 c

lo
ud

 s
er

vi
ce

 f
oc

us
in

g 
on

 t
he

 O
pp

or
tu

ni
ty

-T
o-

O
rd

er
 (

O
T

O
) 

bu
si

ne
ss

 p
ro

ce
ss

. T
he

 s
al

es
 e

m
pl

oy
ee

s 
ca

n 
ac

ce
ss

 t
hi

s 
U

I 
us

in
g 

th
ei

r 
la

pt
op

 a
nd

 s
m

ar
t 

ph
on

e 
de

vi
ce

s 
w

it
h 

a 
w

eb
 b

ro
w

se
r. 

T
he

 P
ri

va
te

 C
lo

ud
 U

I 
(2

) 
is

 a
 u

se
r 

in
te

rf
ac

e 
th

at
 e

na
bl

es
 a

dm
in

is
-

tr
at

or
s 

to
 m

an
ag

e 
th

e 
in

te
rn

al
 p

ri
va

te
 c

lo
ud

 i
nf

ra
st

ru
ct

ur
e.

 T
he

 H
R

 U
I 

(3
) 

is
 a

 r
ic

h-
cl

ie
nt

 u
se

r 
in

te
rf

ac
e 

fo
r t

he
 e

m
pl

oy
ee

s 
of

 th
e 

H
R

 d
ep

ar
tm

en
t. 

T
he

 S
up

po
rt

 U
I (

4)
 is

 a
n 

in
te

rn
al

 m
as

hu
p-

ba
se

d

IT Service & Compliance Management Services

Infrastructure Security Component

Connectivity & Interoperability Services 
For example, Enterprise Service Bus (ESB)

D
ire

ct
or

y 
/ S

ec
ur

ity
 

S
er

vi
ce

s 
(M

as
te

r)

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

B
us

in
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s 
P

ro
ce

ss
 

S
er

vi
ce

s

M
es

sa
ge

 / 
W

eb
 S

er
vi

ce
 

G
at

ew
ay

Publish
Subscribe

Routing
Transport

Messaging
Mediation

Orchestration
Load Balancing

C
ol

la
bo

ra
tio

n 
S

er
vi

ce
s

M
as

hu
p 

H
ub

M
as

hu
p 

S
er

ve
r

C
at

al
og

 o
f M

as
hu

ps

S
ea

rc
h 

&
 

Q
ue

ry
 

P
re

se
nt

at
io

n 
S

er
vi

ce
s

E
m

be
dd

ed
 

A
na

ly
tic

s

B
us

in
es

s 
P

er
fo

rm
an

ce
 

P
re

se
nt

at
io

n 
S

er
vi

ce
s

Enterprise Information Integration

Stream Federate Transform Cleanse Profile Discover

Staging

Replicate Deploy

S
er

vi
ce

 R
eg

is
tr

y 
&

 R
ep

os
ito

ry

Support UI HR UI
Private

 Cloud UI
Sales UI 

(Cloud CRM)

Delivery Channels
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H
R

 S
ys

te
m

O
pe

ra
tio

na
l S

er
vi

ce
s

O
rd

er
 F

ul
fil

lm
en

t

O
pe

ra
tio

na
l S

er
vi

ce
s

B
ill

in
g

O
pe

ra
tio

na
l S

er
vi

ce
s

Retention
Management

Security
Management

Capacity
Management

Availability
Management

Compliance
Management

Quality of Service
Management

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
M

D
M

 S
er

vi
ce

s

M
as

te
r 

D
at

a

E
nt

er
pr

is
e 

C
on

te
nt

 M
an

ag
em

en
t 

C
on

te
nt

 S
er

vi
ce

s

U
ns

tr
uc

tu
re

d 
D

at
a

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

M
et

ad
at

a 
M

an
ag

em
en

t 
M

et
ad

at
a 

S
er

vi
ce

s

M
et

ad
at

a

FF
ig

u
re
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C
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g 
C
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te

gr
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io
n 

D
ia

gr
am
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C
ha

p
te

r 
7 

N
ew

 D
el

iv
er

y 
M

o
d

el
s:

 C
lo

ud
 C

o
m

p
ut

in
g

W
eb

 U
I 

br
in

gi
ng

 t
og

et
he

r 
in

fo
rm

at
io

n 
fr

om
 t

he
 C

R
M

 c
lo

ud
 s

er
vi

ce
s 

an
d 

re
le

va
nt

 i
nf

or
m

at
io

n 
fr

om
 t

he
 i

nt
er

na
l 

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
(M

D
M

),
 E

nt
er

pr
is

e 
C

on
te

nt
 M

an
ag

em
en

t 
(E

C
M

),
 

an
d 

fu
lfi

llm
en

t a
nd

 b
ill

in
g 

sy
st

em
s.

 T
hi

s 
en

ab
le

s 
al

l c
al

l c
en

te
r 

em
pl

oy
ee

s 
pe

rf
or

m
in

g 
cu

st
om

er
 

su
pp

or
t 

to
 s

ee
 a

ll 
fa

ce
ts

 r
el

at
ed

 t
o 

or
de

rs
, 

bi
lls

, 
an

d 
co

nt
ra

ct
s 

fo
r 

cu
st

om
er

s 
ac

ro
ss

 t
he

 r
el

ev
an

t 
st

ru
ct

ur
ed

 a
nd

 u
ns

tr
uc

tu
re

d 
in

fo
rm

at
io

n 
so

ur
ce

s.
T

he
 I

nf
ra

st
ru

ct
ur

e 
Se

cu
ri

ty
 C

om
po

ne
nt

 (
5)

 p
ro

vi
de

s 
re

le
va

nt
 D

em
ili

ta
ri

ze
d 

Z
on

e 
(D

M
Z

) 
ca

pa
bi

lit
ie

s.
 F

or
 th

is
 s

ce
na

ri
o 

to
 w

or
k,

 th
e 

D
ir

ec
to

ry
 a

nd
 S

ec
ur

ity
 S

er
vi

ce
s 

C
om

po
ne

nt
 (

6)
 n

ee
ds

 
to

 d
el

iv
er

 f
ed

er
at

ed
 i

de
nt

ity
 m

an
ag

em
en

t 
ca

pa
bi

lit
ie

s 
to

 e
na

bl
e 

a 
co

ns
is

te
nt

 s
ec

ur
ity

 m
od

el
 

re
ga

rd
in

g 
au

th
en

tic
at

io
n 

an
d 

au
th

or
iz

at
io

n 
fo

r 
th

e 
pu

bl
ic

 c
lo

ud
 s

er
vi

ce
 a

nd
 t

he
 p

ri
va

te
 c

lo
ud

 
se

rv
ic

es
. T

he
 M

es
sa

ge
 a

nd
 W

eb
 S

er
vi

ce
s 

G
at

ew
ay

 C
om

po
ne

nt
 (

7)
 is

 u
se

d 
to

 r
ec

ei
ve

 u
pd

at
es

 o
n 

cu
st

om
er

 a
nd

 o
rd

er
 in

fo
rm

at
io

n 
fr

om
 th

e 
pu

bl
ic

 c
lo

ud
 C

R
M

 S
er

vi
ce

 in
 a

 s
ec

ur
e 

m
an

ne
r. 

T
he

 P
re

-
se

nt
at

io
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (8

) p
ro

vi
de

s 
th

e 
W

eb
 U

I i
nf

ra
st

ru
ct

ur
e 

fo
r t

he
 P

ri
va

te
 C

lo
ud

 U
I (

2)
 

an
d 

a 
un

ifi
ed

 d
el

iv
er

y 
of

 M
as

hu
p 

U
I 

C
om

po
ne

nt
s 

pr
ov

id
ed

 b
y 

th
e 

M
as

hu
p 

H
ub

 (
9)

 in
 a

n 
en

te
r-

pr
is

e 
po

rt
al

 e
nv

ir
on

m
en

t.
T

he
 B

us
in

es
s 

Pr
oc

es
s 

Se
rv

ic
es

 C
om

po
ne

nt
 (

10
) 

an
d 

th
e 

C
ol

la
bo

ra
tio

n 
Se

rv
ic

es
 C

om
po

-
ne

nt
 (

11
) 

de
liv

er
 k

ey
 c

ap
ab

ili
tie

s 
su

ch
 a

s 
se

rv
ic

e 
or

ch
es

tr
at

io
n 

an
d 

e-
m

ai
l 

ca
pa

bi
lit

ie
s 

to
 t

he
 

en
te

rp
ri

se
. T

he
 C

on
ne

ct
iv

ity
 a

nd
 I

nt
er

op
er

ab
ili

ty
 S

er
vi

ce
s 

C
om

po
ne

nt
 (

12
) 

co
nn

ec
ts

 a
ll 

ex
te

rn
al

 
an

d 
in

te
rn

al
 s

ys
te

m
s 

w
ith

 e
ac

h 
ot

he
r 

an
d 

is
 in

st
an

tia
te

d 
w

ith
 a

n 
E

SB
. T

he
 M

D
M

 S
er

vi
ce

s 
C

om
-

po
ne

nt
 (

13
) 

m
ai

nt
ai

ns
 th

e 
cu

st
om

er
 a

nd
 c

on
tr

ac
t m

as
te

r 
fo

r 
th

e 
in

su
ra

nc
e 

ac
ro

ss
 a

ll 
sy

st
em

s.
 F

or
 

th
e 

co
nt

ra
ct

s,
 t

he
 M

D
M

 S
ys

te
m

 m
an

ag
es

 t
he

 r
el

at
io

na
l 

po
rt

io
n 

of
 t

he
 c

on
tr

ac
t 

in
fo

rm
at

io
n 

an
d 

un
iq

ue
 r

es
ou

rc
e 

id
en

tifi
er

s 
(U

R
Is

) 
to

 t
he

 u
ns

tr
uc

tu
re

d 
co

nt
ra

ct
 i

nf
or

m
at

io
n 

(t
he

 s
ca

nn
ed

 c
on

-
tr

ac
ts

),
 w

hi
ch

 a
re

 m
an

ag
ed

 b
y 

th
e 

E
C

M
 S

er
vi

ce
s 

(1
4)

. 
T

he
 E

C
M

 C
om

po
ne

nt
 (

14
) 

st
or

es
 a

ll 
sc

an
ne

d 
co

nt
ra

ct
s 

an
d 

an
 e

le
ct

ro
ni

c 
ve

rs
io

n 
of

 a
ll 

bi
lls

 s
en

t t
o 

th
e 

cu
st

om
er

s.
 T

hu
s,

 f
or

 e
xa

m
pl

e,
 

th
is

 s
ys

te
m

 m
us

t b
e 

ab
le

 to
 a

cc
om

m
od

at
e 

pe
ak

 lo
ad

s 
w

he
n 

th
e 

B
ill

in
g 

C
om

po
ne

nt
 (

18
) 

pr
od

uc
es

 
a 

la
rg

e 
nu

m
be

r o
f n

ew
 b

ill
s 

at
 th

e 
en

d 
of

 th
e 

m
on

th
, q

ua
rt

er
, o

r y
ea

r i
n 

ba
tc

h 
m

od
e.

T
he

 A
na

ly
tic

al
 S

er
vi

ce
s 

(1
5)

 p
ro

vi
de

 D
W

 c
ap

ab
ili

tie
s 

an
d 

fr
au

d 
de

te
ct

io
n 

an
al

yt
ic

s.
 T

he
 

D
W

 a
ls

o 
ha

s 
pe

ak
 lo

ad
s 

at
 th

e 
en

d 
of

 a
 m

on
th

, a
 q

ua
rt

er
, a

nd
 a

t y
ea

r 
en

d 
w

he
n 

he
av

y 
an

al
yt

ic
al

 
pr

oc
es

si
ng

 is
 p

er
fo

rm
ed

 to
 s

ee
 h

ow
 th

e 
bu

si
ne

ss
 is

 d
oi

ng
. T

he
 M

et
ad

at
a 

M
an

ag
em

en
t C

om
po

ne
nt

(1
6)

 m
ai

nt
ai

ns
 m

et
ad

at
a 

su
ch

 a
s 

lo
gi

ca
l a

nd
 p

hy
si

ca
l d

at
a 

m
od

el
s.

 T
he

 D
at

a 
M

an
ag

em
en

t C
om

-
po

ne
nt

 (1
7)

 p
ro

vi
de

s 
th

e 
re

le
va

nt
 d

at
a 

se
rv

ic
es

 fo
r t

he
 o

pe
ra

tio
na

l d
at

a 
(s

tr
uc

tu
re

d)
 c

re
at

ed
 b

y 
th

e 
op

er
at

io
na

l s
ys

te
m

s 
su

ch
 a

s 
th

e 
B

ill
in

g 
Sy

st
em

 (
18

),
 th

e 
O

rd
er

 F
ul

fil
lm

en
t S

ys
te

m
 (

19
),

 a
nd

 th
e 

H
R

 S
ys

te
m

 (
20

).
 I

n 
ba

tc
h 

m
od

e,
 th

e 
B

ill
in

g 
Sy

st
em

 c
re

at
es

 th
e 

bi
lls

 s
en

t o
ut

 to
 c

lie
nt

s.
 T

he
 E

II
 

C
om

po
ne

nt
 (

21
) 

pr
ov

id
es

 r
el

ev
an

t 
in

fo
rm

at
io

n 
in

te
gr

at
io

n 
se

rv
ic

es
 s

uc
h 

as
 C

le
an

si
ng

 S
er

vi
ce

s 
fo

r 
na

m
e 

an
d 

ad
dr

es
s 

st
an

da
rd

iz
at

io
n 

th
at

 a
re

 u
se

d 
by

 t
he

 M
D

M
 S

ys
te

m
 o

r 
re

pl
ic

at
io

n 
se

rv
ic

es
 

re
pl

ic
at

in
g 

or
de

r 
in

fo
rm

at
io

n 
fr

om
 t

he
 o

rd
er

 f
ul

fil
lm

en
t 

sy
st

em
 u

si
ng

 t
ri

ck
le

 f
ee

d 
te

ch
ni

qu
es

 t
o 

th
e 

D
W

. T
he

 I
T

 S
er

vi
ce

s 
an

d 
C

om
pl

ia
nc

e 
M

an
ag

em
en

t 
Se

rv
ic

es
 (

22
) 

pr
ov

id
e 

ne
ce

ss
ar

y 
op

er
a-

tio
na

l s
er

vi
ce

s,
 w

hi
ch

 w
e 

di
sc

us
s 

af
te

r 
th

e 
C

om
po

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

 w
al

kt
hr

ou
gh

 in
 m

or
e 

de
ta

il 
in

 th
is

 s
ec

tio
n.

T
he

 f
ol

lo
w

in
g 

st
ep

s 
w

al
k 

yo
u 

th
ro

ug
h 

th
e 

C
om

po
ne

nt
 I

nt
er

ac
tio

n 
D

ia
gr

am
 s

ho
w

n 
in

 
Fi

gu
re

 7
.8

 a
nd

 h
ow

 a
 C

us
to

m
er

 C
ar

e 
R

ep
re

se
nt

at
iv

e 
(C

C
R

) 
w

or
ki

ng
 in

 th
e 

ca
ll 

ce
nt

er
 d

ea
ls

 w
ith

7.
6 

B
us

in
es

s 
S

ce
na

ri
o

 w
it

h 
C

lo
ud

 C
o

m
p

ut
in

g
 

21
9

a 
cu

st
om

er
 c

al
lin

g 
w

ho
 re

ce
iv

ed
 a

 w
ro

ng
 b

ill
. W

e 
as

su
m

e 
th

e 
C

C
R

 h
as

 a
lr

ea
dy

 p
er

fo
rm

ed
 a

ut
he

n-
tic

at
io

n 
to

 lo
gi

n 
in

to
 th

e 
Su

pp
or

t U
I (

4)
:

1.
W

he
n 

th
e 

cu
st

om
er

 c
al

ls
, t

he
 C

C
R

 i
ss

ue
s 

a 
lo

ok
up

 o
f 

th
e 

cu
st

om
er

 i
nf

or
m

at
io

n 
us

in
g 

th
e 

Su
pp

or
t U

I (
4)

 b
as

ed
 o

n 
th

e 
cu

st
om

er
 n

um
be

r.

2.
T

he
 l

oo
ku

p 
re

qu
es

t 
of

 t
he

 c
us

to
m

er
 i

nf
or

m
at

io
n 

in
vo

ke
s 

th
ro

ug
h 

th
e 

Pr
es

en
ta

tio
n 

Se
r-

vi
ce

s 
C

om
po

ne
nt

 (8
) a

pp
ro

pr
ia

te
 m

as
hu

ps
 p

ro
vi

de
d 

by
 M

as
hu

p 
H

ub
 (

9)
.

3.
T

he
 fi

rs
t m

as
hu

p 
pe

rf
or

m
s 

a 
lo

ok
up

 o
f 

th
e 

cu
st

om
er

 r
ec

or
d 

in
vo

ki
ng

 a
n 

M
D

M
 S

er
vi

ce
(1

3)
 th

ro
ug

h 
th

e 
E

SB
 (1

1)
.

4.
T

he
 s

ec
on

d 
m

as
hu

p 
re

tr
ie

ve
s 

th
e 

co
nt

ra
ct

s 
us

in
g 

an
 E

C
M

 S
er

vi
ce

 (
14

) 
in

vo
ke

d 
th

ro
ug

h 
th

e 
E

SB
 (1

2)
 b

as
ed

 o
n 

th
e 

U
R

Is
 fo

r t
he

 c
on

tr
ac

t i
nf

or
m

at
io

n 
re

tu
rn

ed
 b

y 
th

e 
M

D
M

 s
ys

te
m

 
al

on
gs

id
e 

th
e 

cu
st

om
er

 in
fo

rm
at

io
n.

 I
n 

th
e 

m
as

hu
p,

 li
nk

s 
to

 th
e 

co
nt

ra
ct

s 
ar

e 
sh

ow
n 

an
d 

w
he

n 
cl

ic
ke

d,
 th

e 
re

le
va

nt
 c

ac
he

d 
co

nt
ra

ct
 d

oc
um

en
t c

ou
ld

 b
e 

sh
ow

n 
th

ro
ug

h 
th

e 
br

ow
se

r.

5.
T

he
 t

hi
rd

 m
as

hu
p 

in
vo

ke
s 

th
e 

ap
pl

ic
at

io
n 

C
R

M
 S

er
vi

ce
 f

ro
m

 t
he

 s
ub

sc
ri

be
d 

pu
bl

ic
 

cl
ou

d 
of

fe
ri

ng
 b

ac
ke

nd
 (

1)
 t

o 
re

tr
ie

ve
 t

he
 l

at
es

t 
op

po
rt

un
ity

 i
nf

or
m

at
io

n 
fo

r 
th

at
 c

us
-

to
m

er
. T

hi
s 

se
rv

ic
e 

in
vo

ca
tio

n 
is

 ro
ut

ed
 th

ro
ug

h 
a 

m
ed

ia
tio

n 
m

od
ul

e 
in

 th
e 

E
SB

 th
at

 fi
rs

t 
pe

rf
or

m
s 

a 
lo

ok
up

 o
f 

th
e 

ri
gh

t a
ut

he
nt

ic
at

io
n 

cr
ed

en
tia

ls
 f

ro
m

 th
e 

D
ir

ec
to

ry
 a

nd
 S

ec
u-

ri
ty

 S
er

vi
ce

s 
M

as
te

r C
om

po
ne

nt
 (6

) t
o 

re
tr

ie
ve

 th
e 

ri
gh

t c
re

de
nt

ia
ls

 fo
r t

he
 c

lo
ud

 s
er

vi
ce

 
us

in
g 

a 
fe

de
ra

te
d 

id
en

tit
y 

ap
pr

oa
ch

. I
n 

a 
se

co
nd

 s
te

p,
 t

he
 m

ed
ia

tio
n 

in
vo

ke
s 

th
e 

cl
ou

d 
se

rv
ic

e 
th

ro
ug

h 
th

e 
M

es
sa

ge
 a

nd
 W

eb
 S

er
vi

ce
 G

at
ew

ay
 (

7)
 a

nd
 th

e 
In

fr
as

tr
uc

tu
re

 S
ec

u-
ri

ty
 C

om
po

ne
nt

 (5
).

 T
he

 re
su

lt 
is

 r
et

ri
ev

ed
 th

e 
sa

m
e 

w
ay

 a
nd

 r
en

de
re

d 
in

 th
is

 m
as

hu
p.

6.
T

he
 f

ou
rt

h 
m

as
hu

p 
us

es
 t

he
 c

us
to

m
er

 n
um

be
r 

to
 p

er
fo

rm
 a

 l
oo

ku
p 

of
 t

he
 l

at
es

t 
bi

lls
 

fr
om

 th
e 

bi
lli

ng
 s

ys
te

m
 (1

8)
 b

y 
ca

lli
ng

 a
n 

ap
pr

op
ri

at
e 

se
rv

ic
e 

th
ro

ug
h 

th
e 

E
SB

 (
12

).

7.
A

ft
er

 a
ll 

m
as

hu
ps

 r
ec

ei
ve

 th
ei

r 
in

fo
rm

at
io

n 
by

 c
al

lin
g 

th
e 

ap
pr

op
ri

at
e 

In
fo

rm
at

io
n 

Se
r-

vi
ce

s,
 t

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 u
si

ng
 t

he
 m

as
hu

p 
ca

pa
bi

lit
ie

s 
pr

ov
id

e 
th

e 
re

su
lts

 i
n 

a 
co

m
po

si
te

 m
as

hu
p 

U
I t

o 
th

e 
C

C
R

 w
ho

 th
en

 r
ev

ie
w

s 
th

e 
in

fo
rm

at
io

n.

8.
B

as
ed

 o
n 

th
e 

pr
ob

le
m

 w
ith

 th
e 

la
te

st
 b

ill
, t

he
 C

C
R

 ta
ke

s 
ap

pr
op

ri
at

e 
ac

tio
n.

 In
 th

is
 c

as
e,

 
th

e 
C

C
R

 d
et

er
m

in
es

 th
at

 th
e 

bi
ll 

ha
s 

be
en

 c
om

pu
te

d 
in

co
rr

ec
tly

 b
ec

au
se

 a
 d

is
co

un
t f

or
 

an
 in

su
ra

nc
e 

co
nt

ra
ct

 th
e 

cu
st

om
er

 w
as

 e
nt

itl
ed

 to
 w

as
n’

t i
nc

lu
de

d 
du

e 
to

 a
n 

er
ro

r 
in

 th
e 

cu
st

om
er

 i
nf

or
m

at
io

n 
th

e 
sa

le
s 

re
pr

es
en

ta
tiv

e 
en

te
re

d 
in

 t
he

 c
on

tr
ac

t. 
T

hu
s,

 t
he

 C
C

R
 

up
da

te
s 

th
e 

cu
st

om
er

 r
ec

or
d 

us
in

g 
th

e 
M

D
M

 S
er

vi
ce

s 
(1

3)
 in

 th
e 

m
as

hu
p,

 e
na

bl
in

g 
th

e 
C

C
R

 to
 re

vi
ew

 a
nd

 c
ha

ng
e 

th
e 

cu
st

om
er

 m
as

te
r i

nf
or

m
at

io
n.

 A
ft

er
 th

is
 is

 d
on

e,
 th

e 
C

C
R

 
ca

n 
cl

os
e 

th
e 

ph
on

e 
ca

ll 
w

ith
 th

e 
cu

st
om

er
 (

if
 th

e 
cu

st
om

er
 h

as
 n

ot
hi

ng
 e

ls
e 

to
 d

is
cu

ss
) 

be
ca

us
e 

al
l r

em
ai

ni
ng

 s
te

ps
 a

ut
om

at
ic

al
ly

 h
ap

pe
n.

9.
T

he
 M

D
M

 S
er

vi
ce

 u
se

d 
un

de
r t

he
 h

oo
d 

ap
pr

op
ri

at
es

 C
le

an
si

ng
 S

er
vi

ce
s 

fr
om

 th
e 

E
nt

er
-

pr
is

e 
In

fo
rm

at
io

n 
In

te
gr

at
io

n 
C

om
po

ne
nt

 (
21

) 
to

 u
pd

at
e 

th
e 

cu
st

om
er

 i
nf

or
m

at
io

n 
to

 
en

su
re

 p
ro

pe
r 

da
ta

 q
ua

lit
y.

 U
po

n 
co

m
pl

et
io

n 
of

 t
he

 M
D

M
 S

er
vi

ce
 u

pd
at

in
g 

th
e 

cu
s-

to
m

er
 re

co
rd

, a
 n

ot
ifi

ca
tio

n 
is

 p
la

ce
d 

in
to

 a
 q

ue
ue

 o
f t

he
 E

SB
 (1

2)
 fo

r a
ll 

su
bs

cr
ib

ed
 c

on
-

su
m

er
s 

of
 th

e 
cu

st
om

er
 m

as
te

r d
at

a 
us

in
g 

a 
Pu

bl
is

h/
Su

bs
cr

ib
e 

pa
tte

rn
.
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0 

C
ha

p
te

r 
7 

N
ew

 D
el

iv
er

y 
M

o
d

el
s:

 C
lo

ud
 C

o
m

p
ut

in
g

10
.

T
he

 u
pd

at
e 

of
 th

e 
cu

st
om

er
 in

fo
rm

at
io

n 
tr

ig
ge

rs
 a

 c
on

te
nt

 b
us

in
es

s 
pr

oc
es

s 
w

or
kfl

ow
—

 
a 

su
bc

om
po

ne
nt

 o
f 

th
e 

E
C

M
 C

om
po

ne
nt

 (
14

).
 A

n 
em

pl
oy

ee
 r

es
po

ns
ib

le
 f

or
 c

on
tr

ac
t 

m
an

ag
em

en
t 

re
vi

ew
s 

th
e 

up
da

te
d 

cu
st

om
er

 i
nf

or
m

at
io

n 
an

d 
up

da
te

s 
th

e 
co

nt
ra

ct
 

ac
co

rd
in

gl
y 

ba
se

d 
on

 a
 s

er
ie

s 
of

 s
te

ps
 in

 th
is

 w
or

kfl
ow

. A
ft

er
 th

e 
co

nt
ra

ct
 is

 u
pd

at
ed

, i
t i

s 
pu

bl
is

he
d 

on
 th

e 
E

SB
 (1

2)
 a

nd
 ro

ut
ed

 to
 th

e 
bi

lli
ng

 s
ys

te
m

 (1
8)

.

11
.

T
he

 b
ill

in
g 

sy
st

em
 (

18
) 

re
ce

iv
es

 t
he

 u
pd

at
ed

 c
on

tr
ac

t 
in

fo
rm

at
io

n 
an

d 
cr

ea
te

s 
a 

ne
w

, 
co

rr
ec

t b
ill

 th
at

 is
 th

en
 s

en
t t

o 
th

e 
cu

st
om

er
.

A
s 

ex
pl

ai
ne

d 
pr

ev
io

us
ly

, 
a 

pr
iv

at
e 

cl
ou

d 
is

 e
st

ab
lis

he
d 

to
 o

pt
im

iz
e 

th
e 

us
e 

of
 i

nt
er

na
l 

se
rv

er
 a

nd
 s

to
ra

ge
 r

es
ou

rc
es

 a
nd

 p
ro

vi
de

 i
nf

ra
st

ru
ct

ur
e 

cl
ou

d 
se

rv
ic

es
. 

T
he

re
 i

s 
no

t 
ye

t 
m

uc
h 

vi
si

bl
e 

in
 t

he
 p

ri
va

te
 c

lo
ud

 i
nf

ra
st

ru
ct

ur
e 

be
ca

us
e 

th
is

 d
el

iv
er

y 
m

od
e 

af
fe

ct
s 

th
e 

O
pe

ra
tio

na
l 

M
od

el
 (s

ee
 C

ha
pt

er
 6

) a
nd

 h
as

 a
 li

m
ite

d 
im

pa
ct

 o
n 

th
e 

C
om

po
ne

nt
 M

od
el

. T
he

re
fo

re
, w

e 
pr

ov
id

e 
in

si
gh

t 
in

to
 t

he
 O

pe
ra

tio
na

l 
M

od
el

 s
up

po
rt

in
g 

th
e 

C
om

po
ne

nt
 I

nt
er

ac
tio

n 
D

ia
gr

am
 s

ho
w

n 
in

 
Fi

gu
re

 7
.8

. F
or

 th
e 

E
IS

, t
he

re
 a

re
 tw

o 
ty

pe
s 

of
 s

er
vi

ce
s 

th
at

 h
ea

vi
ly

 b
en

efi
t f

ro
m

 a
 p

ri
va

te
 c

lo
ud

:

•
A

na
ly

ti
ca

l 
Se

rv
ic

es
—

N
am

el
y 

th
e 

D
W

 s
er

vi
ce

 s
ub

gr
ou

p 
be

ne
fit

s 
be

ca
us

e 
th

e 
D

W
 

so
m

et
im

es
 h

as
 l

ar
ge

 s
pi

ke
s 

of
 r

es
ou

rc
e 

co
ns

um
pt

io
n 

w
he

re
, 

fo
r 

ex
am

pl
e,

 h
ea

vy
 s

or
t 

op
er

at
io

ns
 d

em
an

d 
m

or
e 

C
PU

 c
yc

le
s.

 T
hu

s,
 v

ir
tu

al
iz

ed
, 

el
as

tic
 C

PU
 c

yc
le

s 
in

cr
ea

se
 

ef
fic

ie
nc

y,
 w

hi
ch

 m
ak

es
 t

he
m

 a
va

ila
bl

e 
w

hi
le

 n
ee

de
d 

fo
r 

th
e 

D
W

; 
ot

he
rw

is
e,

 t
he

 
re

so
ur

ce
s 

ar
e 

av
ai

la
bl

e 
to

 o
th

er
s.

 C
om

pl
et

el
y 

vi
rt

ua
liz

ed
 s

to
ra

ge
 s

im
pl

ifi
es

 o
pe

ra
tio

ns
 

fo
r 

th
e 

da
ta

ba
se

 a
dm

in
is

tr
at

or
s,

 r
eq

ui
ri

ng
 l

es
s 

m
an

ua
l 

da
ta

ba
se

 r
ec

on
fig

ur
at

io
n 

w
he

n 
th

e 
gr

ow
th

 o
f t

he
 D

W
 d

em
an

ds
 n

ew
 d

is
k 

sp
ac

e.

•
E

C
M

 S
er

vi
ce

s—
T

he
se

 s
er

vi
ce

s 
be

ne
fit

 f
ro

m
 s

to
ra

ge
 i

nf
ra

st
ru

ct
ur

e 
cl

ou
d 

se
rv

ic
e 

be
ca

us
e 

pe
ak

s 
cr

ea
te

d 
by

 th
e 

bi
lli

ng
 a

pp
lic

at
io

n 
ca

n 
be

 a
cc

om
m

od
at

ed
 e

as
ie

r.

If
 th

es
e 

se
rv

ic
es

 a
re

 d
ep

lo
ye

d 
in

 a
 p

ri
va

te
 c

lo
ud

, t
he

 C
lo

ud
 C

om
pu

tin
g 

ar
ch

ite
ct

ur
e 

sh
ow

n 
in

 F
ig

ur
e 

7.
7 

pr
ov

id
es

 y
ou

 t
he

 l
is

t 
of

 r
eq

ui
re

d 
se

rv
ic

es
 t

o 
in

st
an

tia
te

 t
he

 i
nf

or
m

at
io

n 
se

rv
ic

es
 

th
ro

ug
h 

a 
C

lo
ud

 C
om

pu
tin

g 
de

liv
er

y 
m

od
el

.
Fr

om
 th

e 
op

er
at

io
na

l p
at

te
rn

s 
in

tr
od

uc
ed

 in
 C

ha
pt

er
 6

, t
he

 S
to

ra
ge

 P
oo

l V
ir

tu
al

iz
at

io
n 

Pa
tte

rn
, 

th
e 

Fi
le

 S
ys

te
m

 V
ir

tu
al

iz
at

io
n 

Pa
tte

rn
, a

nd
 th

e 
A

ut
om

at
ed

 C
ap

ac
ity

 a
nd

 P
ro

vi
si

on
in

g 
M

an
ag

em
en

t 
Pa

tte
rn

 a
re

 p
ar

tic
ul

ar
ly

 u
se

fu
l f

or
 th

is
 s

ce
na

ri
o 

be
ca

us
e 

th
ey

 jo
in

tly
 d

el
iv

er
 th

e 
in

fr
as

tr
uc

tu
re

 s
er

vi
ce

s 
of

 a
 c

om
pl

et
el

y 
vi

rt
ua

liz
ed

 s
to

ra
ge

 a
nd

 fi
le

 s
ys

te
m

 la
ye

r. 
T

he
se

 o
pe

ra
tio

na
l p

at
te

rn
s 

le
ve

ra
ge

 th
e 

fo
llo

w
in

g 
se

rv
ic

es
 a

s 
sh

ow
n 

in
 F

ig
ur

e 
6.

5 
(s

ee
 C

ha
pt

er
 6

):

•
A

ll 
se

rv
ic

es
 o

f t
he

 P
hy

si
ca

l D
ev

ic
e 

L
ev

el
 L

ay
er

•
Fi

le
 S

ys
te

m
 S

er
vi

ce
s,

 F
ile

 a
nd

 D
ir

ec
to

ry
 S

yn
ch

ro
ni

za
tio

n 
Se

rv
ic

es
, C

ac
hi

ng
 S

er
vi

ce
s,

 
an

d 
E

nc
ry

pt
io

n 
Se

rv
ic

es
 fr

om
 th

e 
O

S 
Sy

st
em

 S
er

vi
ce

s 
L

ay
er

•
L

oa
d 

B
al

an
ci

ng
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 d
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 d
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at
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 c
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r d
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 b
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at
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 c
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 d
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at
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 m
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at
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 c
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at
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 c
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t l
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 c
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 c
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at
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 c
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 c
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 D
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 d
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 c
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 d
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 d
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 c
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l c
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 r
eu

se
d 

an
d 

m
ai

nt
ai

ne
d 

au
to

m
at

ic
al

ly
 o

n 
an

 o
ng

oi
ng

 b
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 p
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ra
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 d
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 c
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 c
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at
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 f
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 b
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 d
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 d
at

a 
so
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 d
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 m
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 c
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at
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 b
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 d
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 d
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, d
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, d
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 c
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 d
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 c
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 p
ro

ce
ss

 o
nc

e 
an

d 
fin

is
h.

 T
hi

s 
is

 n
ot

 g
oo

d 
en

ou
gh

; r
es

ul
ts

 m
us

t b
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m
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 c
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f m
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 m
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 c
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 d
at

a 
be

in
g 

ch
an

ge
d 

ha
s 

to
 b

e 
m

ad
e,

 in
cl

ud
in

g 
an

 im
pa

ct
 a

na
ly

si
s 

an
d 

ch
an

ge
 

co
nt

ro
l t

ha
t n

ee
ds

 to
 b
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 b
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r 

sh
ar

ed
 a

m
on

g 
pr

od
uc

ts
. 

W
ith

ou
t m

ea
ni

ng
fu

l m
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 d
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 d
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 b
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l d
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 b
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.
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 c
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t m
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 c
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 C
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 d
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l b
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 d
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r d
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at
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 c
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 d
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er
 s

o 
th

at
 a

 tr
ue

 p
ic

tu
re

 o
f 

en
d-

to
-e

nd
 d

at
a 

lin
ea

ge
 c

an
 b

e 
fo

rm
ed

. T
oo

lin
g 

is
 n

ow
 a

va
ila

bl
e 

th
at

 a
llo

w
s 

en
te

rp
ri

se
 in

fo
rm

at
io

n 
m

od
el

s 
an

d 
lo

gi
ca

l a
nd

 p
hy

s-
ic

al
 d

at
a 

m
od

el
s 

to
 b

e 
co

m
bi

ne
d.

 T
hi

s 
to

ol
in

g 
al

so
 a

llo
w

s 
ad

di
tio

na
l 

lin
ks

 i
nt

o 
m

et
ad

at
a 

th
at

 
de

sc
ri

be
s 

te
ch

ni
ca

l c
ha

ng
es

 m
ad

e 
to

 th
e 

da
ta

 a
s 

it 
flo

w
s 

th
ro

ug
h 

th
e 

va
ri

ou
s 

sy
st

em
s 

to
 tr

ac
k 

da
ta

 
lin

ea
ge

. 
W

e 
ca

n 
cr

ea
te

 a
nd

 u
se

 B
us

in
es

s 
M

et
ad

at
a 

to
 a

llo
w

 e
nd

 u
se

rs
 t

o 
fu

lly
 u

nd
er

st
an

d 
th

e 
m

ea
ni

ng
s 

of
 t

er
m

s 
in

 r
ep

or
ts

 (
lin

ke
d 

to
 t

he
 o

th
er

 f
or

m
s 

of
 m

et
ad

at
a 

fo
r 

da
ta

 l
in

ea
ge

).
 A

ls
o 

w
e 

ne
ed

 to
 u

nd
er

st
an

d 
lin

ka
ge

 in
to

 re
po

si
to

ri
es

 th
at

 a
llo

w
 s

er
vi

ce
s 

to
 b

e 
de

sc
ri

be
d.

 A
na

ly
st

s 
ca

n 
th

en
 

id
en

tif
y 

re
us

ab
le

 s
er

vi
ce

s 
fr

om
 t

ha
t 

m
et

ad
at

a 
to

 e
xt

en
d 

re
us

e 
w

he
re

 a
pp

lic
ab

le
 i

n 
in

fo
rm

at
io

n 
in

te
gr

at
io

n 
sc

en
ar

io
s.

 S
uc

h 
m

et
ad

at
a 

m
od

el
s 

ca
n 

be
 b

as
ed

 a
ro

un
d 

a 
si

ng
le

 M
et

ad
at

a 
R

ep
os

ito
ry

 
or

 b
y 

a 
fe

de
ra

tio
n 

of
 m

et
ad

at
a 

fr
om

 v
ar

io
us

 d
if

fe
re

nt
 e

ng
in

es
.

A
ny

 m
et

ad
at

a 
pr

od
uc

t 
ne

ed
s 

Se
rv

ic
e 

C
om

po
ne

nt
s 

th
at

 e
na

bl
e 

m
et

ad
at

a 
in

te
rc

ha
ng

e,
 i

nt
e-

gr
at

io
n,

 m
an

ag
em

en
t, 

an
d 

an
al

ys
is

. F
or

 e
xa

m
pl

e:

•
A

 d
at

a 
an

al
ys

t 
m

ig
ht

 w
an

t 
to

 a
dd

 b
us

in
es

s 
te

rm
s,

 d
efi

ni
tio

ns
, 

an
d 

no
te

s 
to

 d
at

a 
un

de
r 

an
al

ys
is

 f
or

 u
se

 b
y 

a 
da

ta
 m

od
el

er
 o

r 
ar

ch
ite

ct
. B

y 
us

in
g 

M
et

ad
at

a 
Se

rv
ic

es
, t

he
 a

na
ly

st
 

ca
n 

ac
ce

ss
 th

e 
bu

si
ne

ss
 d

es
cr

ip
tio

n 
of

 th
e 

do
m

ai
n 

an
d 

an
y 

an
no

ta
tio

ns
 th

at
 w

er
e 

ad
de

d 
by

 o
th

er
 b

us
in

es
s 

us
er

s.

•
A

 te
ch

ni
ca

l d
ev

el
op

er
 m

ig
ht

 w
an

t t
o 

fin
d 

a 
fu

nc
tio

n 
th

at
 p

er
fo

rm
s 

a 
pa

rt
ic

ul
ar

 d
at

a 
co

n-
ve

rs
io

n.
 B

y 
us

in
g 

M
et

ad
at

a 
Se

rv
ic

es
, t

he
 te

ch
ni

ca
l d

ev
el

op
er

 c
an

 p
er

fo
rm

 a
n 

ad
va

nc
ed

 
se

ar
ch

 f
or

 t
he

 f
un

ct
io

n 
ac

ro
ss

 t
he

 m
et

ad
at

a 
an

d 
sw

if
tly

 i
de

nt
if

y 
th

es
e 

by
 u

si
ng

 t
ag

s 
or

 
te

xt
 s

ea
rc

he
s 

w
ith

in
 th

e 
m

et
ad

at
a.

•
A

 b
us

in
es

s 
an

al
ys

t n
ee

ds
 to

 b
et

te
r 

un
de

rs
ta

nd
 th

e 
bu

si
ne

ss
 p

ro
ce

ss
es

 th
at

 a
re

 a
ss

oc
ia

te
d 

w
ith

 a
 p

ar
tic

ul
ar

 a
re

a 
of

 th
e 

bu
si

ne
ss

. T
he

 a
na

ly
st

 w
is

he
s 

to
 d

ec
om

po
se

 th
os

e 
pr

oc
es

se
s 

do
w

n 
in

to
 fi

ne
r-

gr
ai

ne
d 

se
rv

ic
es

 t
ha

t 
m

ak
e 

th
e 

ne
ce

ss
ar

y 
ca

lls
 t

o 
th

e 
un

de
rl

yi
ng

 d
at

a 
do

m
ai

ns
 t

o 
sa

tis
fy

 t
he

 u
se

rs
’ 

re
qu

es
ts

. 
M

et
ad

at
a 

ca
n 

ho
ld

 i
nf

or
m

at
io

n 
ab

ou
t 

th
e 

pr
oc

es
se

s 
al

re
ad

y 
in

 p
la

ce
.

M
et

ad
at

a 
be

co
m

es
 th

e 
cr

iti
ca

l g
lu

e 
th

at
 e

na
bl

es
 a

ll 
th

e 
va

ri
ou

s 
in

fo
rm

at
io

n 
in

te
gr

at
io

n 
st

ep
s 

to
 b

e 
ca

pt
ur

ed
, u

se
d,

 a
nd

 c
ha

ng
ed

 to
 e

ns
ur

e 
a 

36
0-

de
gr

ee
 v

ie
w

 o
f 

ev
er

yt
hi

ng
 th

at
 h

ap
pe

ns
 to

 d
at

a
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as
 it

 p
as

se
s 

th
ro

ug
h 

a 
bu

si
ne

ss
 f

ro
m

 it
s 

or
ig

in
al

 c
re

at
io

n 
to

 fi
na

l d
el

et
io

n 
(o

r 
ar

ch
iv

e)
 to

 b
e 

fu
lly

 
un

de
rs

to
od

 a
nd

 a
ct

ed
 u

po
n.

 S
ee

 C
ha

pt
er

 1
0 

fo
r m

or
e 

in
fo

rm
at

io
n.

8.
2.

2 
D

is
co

ve
r 

S
ce

na
ri

o
U

nd
er

st
an

di
ng

 th
e 

en
d-

to
-e

nd
 v

ie
w

 o
f 

a 
bu

si
ne

ss
’s

 in
fo

rm
at

io
n 

do
m

ai
ns

 c
an

 b
e 

a 
da

un
tin

g 
ta

sk
. 

T
hi

s 
sc

en
ar

io
 l

oo
ks

 a
t 

ho
w

 a
n 

In
fo

rm
at

io
n 

A
rc

hi
te

ct
 c

an
 g

at
he

r 
al

l 
re

le
va

nt
 m

et
ad

at
a 

ac
ro

ss
 t

he
 

en
te

rp
ri

se
 a

nd
 h

ol
d 

it 
w

ith
in

 a
 M

et
ad

at
a 

R
ep

os
ito

ry
. W

ith
ou

t t
hi

s 
en

ha
nc

ed
 le

ve
l o

f 
un

de
rs

ta
nd

-
in

g 
of

 s
ys

te
m

s 
an

d 
co

nt
in

ua
l m

on
ito

ri
ng

 a
nd

 r
ev

is
io

n 
of

 th
e 

m
et

ad
at

a 
w

ith
in

 th
em

, g
ov

er
na

nc
e 

is
 

di
ffi

cu
lt 

to
 e

na
bl

e 
be

ca
us

e 
th

e 
va

ri
ou

s 
st

af
f e

m
pl

oy
ed

 to
 e

na
bl

e 
an

d 
ru

n 
go

ve
rn

an
ce

 a
re

 h
am

pe
re

d 
by

 th
e 

la
ck

 o
f i

nf
or

m
at

io
n 

to
 h

el
p 

th
em

 d
o 

so
.

It
 is

 u
se

fu
l f

or
 th

e 
D

is
co

ve
r 

C
om

po
ne

nt
 to

 b
e 

in
vo

ke
d 

on
 a

 r
eg

ul
ar

 b
as

is
 a

s 
a 

se
rv

ic
e 

th
at

 is
 

us
ed

 to
 d

ri
ve

 a
 r

eg
ul

ar
 a

ud
iti

ng
 o

f 
th

e 
in

fo
rm

at
io

n 
sy

st
em

s 
th

at
 a

re
 in

 p
la

ce
. T

hi
s 

ca
n 

be
 a

cc
om

-
pl

is
he

d 
by

 d
ev

el
op

in
g 

a 
se

t o
f 

di
sc

ov
er

y 
ro

ut
in

es
 th

at
 b

ui
ld

 u
p 

an
 in

iti
al

 p
ic

tu
re

 o
f 

th
e 

st
at

e 
of

 th
e 

ex
is

tin
g 

sy
st

em
s 

an
d 

th
e 

re
la

tio
ns

hi
ps

 b
et

w
ee

n 
th

em
. T

he
 re

su
lts

 fr
om

 th
is

 c
an

 b
e 

st
or

ed
 in

 a
n 

an
a-

ly
tic

al
 d

at
ab

as
e 

fo
r u

se
 la

te
r, 

or
 m

od
el

s 
ca

n 
be

 c
ap

tu
re

d 
an

d 
he

ld
 in

 a
n 

ap
pr

op
ri

at
e 

m
od

el
in

g 
to

ol
.

To
 e

ns
ur

e 
co

ns
is

te
nc

y 
of

 in
fo

rm
at

io
n 

an
d 

th
at

 c
ha

ng
es

 a
re

 id
en

tifi
ed

 e
ar

ly
 a

nd
 a

ct
io

n 
ta

ke
n 

as
 s

oo
n 

as
 p

os
si

bl
e,

 th
es

e 
ro

ut
in

es
 c

an
 b

e 
re

ru
n 

pe
ri

od
ic

al
ly

 b
y 

an
 a

na
ly

st
 v

ia
 a

 ti
m

ed
 (

or
 e

ve
nt

-
dr

iv
en

) 
bu

si
ne

ss
 s

er
vi

ce
 to

 e
ns

ur
e 

ap
pr

op
ri

at
e 

ch
ec

ks
 a

re
 m

ad
e 

an
d 

re
fe

re
nc

ed
 b

ac
k 

to
 p

re
vi

ou
s 

re
su

lt 
se

ts
.

C
on

tr
as

t t
hi

s 
w

ith
 e

ac
h 

L
in

e 
of

 B
us

in
es

s 
(L

O
B

) h
av

in
g 

its
 o

w
n 

da
ta

ba
se

s 
an

d 
sy

st
em

s 
w

ith
 

no
 k

no
w

le
dg

e 
sh

ar
ed

 b
et

w
ee

n 
de

pa
rt

m
en

ts
. I

n 
th

at
 s

ce
na

ri
o,

 th
ey

 re
ly

 o
n 

da
ta

ba
se

 a
dm

in
is

tr
at

or
s 

or
 I

nf
or

m
at

io
n 

St
ew

ar
ds

 to
 m

an
ua

lly
 a

cc
es

s,
 u

nd
er

st
an

d,
 a

nd
 d

oc
um

en
t m

et
ad

at
a 

to
 tr

y 
to

 k
ee

p 
a 

fo
rm

 o
f 

un
de

rs
ta

nd
in

g 
in

 p
la

ce
. T

hi
s 

en
or

m
ou

s 
ta

sk
 w

as
te

s 
va

lu
ab

le
 r

es
ou

rc
es

 a
cr

os
s 

th
e 

en
te

r-
pr

is
e 

w
ith

 n
o 

gu
ar

an
te

e 
of

 c
om

pl
et

en
es

s.
 A

n 
au

to
m

at
ed

 a
pp

ro
ac

h 
th

at
 e

na
bl

es
 a

na
ly

tic
s 

to
 b

e 
de

ri
ve

d 
to

 r
ev

ie
w

 c
ha

ng
e 

an
d 

pr
og

re
ss

 o
ff

er
s 

th
e 

ch
an

ce
 f

or
 a

n 
en

te
rp

ri
se

 t
o 

be
gi

n 
to

 i
nt

eg
ra

te
 

co
m

m
on

 in
fo

rm
at

io
n 

ac
ro

ss
 th

e 
en

te
rp

ri
se

. T
hi

s 
he

lp
s 

to
 r

em
ov

e 
re

du
nd

an
cy

 a
nd

 b
et

te
r 

ex
pl

oi
ts

 
in

fo
rm

at
io

n 
ac

ro
ss

 d
if

fe
ri

ng
 s

ilo
s 

to
 g

ai
n 

de
ep

er
 in

si
gh

t i
nt

o 
th

ei
r 

bu
si

ne
ss

.
T

he
 f

ol
lo

w
in

g 
w

al
kt

hr
ou

gh
 u

se
s 

Fi
gu

re
 8

.1
 to

 d
es

cr
ib

e 
a 

D
is

co
ve

ry
 s

ce
na

ri
o 

in
 a

 p
ro

ac
tiv

e 
st

yl
e.

 F
or

 t
hi

s 
an

d 
su

bs
eq

ue
nt

 fi
gu

re
s,

 t
he

 n
um

be
rs

 i
n 

th
e 

fig
ur

es
 r

el
at

e 
to

 t
he

 n
um

be
rs

 i
n 

th
e 

w
al

kt
hr

ou
gh

 li
st

s:

1.
A

n 
an

al
ys

t (
1)

 u
si

ng
 a

 fr
on

te
nd

 G
U

I-
ba

se
d 

to
ol

 a
cc

es
se

s 
th

e 
D

is
co

ve
r C

om
po

ne
nt

 (2
) t

o 
id

en
tif

y 
th

e 
va

ri
ou

s 
da

ta
ba

se
s 

w
ith

in
 th

e 
da

ta
 d

om
ai

ns
. T

hi
s 

ca
n 

be
 o

ne
 o

r 
m

an
y 

of
 th

e 
va

ri
ou

s 
ty

pe
s 

of
 d

at
a 

st
ru

ct
ur

es
, s

uc
h 

as
 o

pe
ra

tio
na

l, 
m

as
te

r 
da

ta
, o

r 
U

ns
tr

uc
tu

re
d 

D
at

a.

2.
T

he
 D

is
co

ve
r C

om
po

ne
nt

 (2
) r

ea
ds

 th
e 

D
D

L
 o

r s
im

ila
r m

et
ad

at
a 

an
d 

us
es

 a
ny

 M
et

ad
at

a 
Se

rv
ic

es
 (

3)
 a

va
ila

bl
e 

fr
om

 t
he

 r
es

pe
ct

iv
e 

da
ta

 s
ou

rc
e 

to
 g

at
he

r 
an

 a
ss

es
sm

en
t 

of
 t

ha
t 

da
ta

 s
ou

rc
e.

 T
he

 r
es

ul
ts

 a
re

 s
to

re
d 

in
 th

e 
an

al
yt

ic
al

 d
at

a 
st

or
e 

as
 m

et
ri

cs
 (

in
 c

om
po

ne
nt

[5
])

 o
r m

od
el

s 
of

 th
e 

un
de

rl
yi

ng
 d

at
a 

st
ru

ct
ur

es
 a

s 
m

et
ad

at
a 

(i
n 

co
m

po
ne

nt
 [

4]
).

3.
Su

bs
eq

ue
nt

ly
, t

hi
s 

in
fo

rm
at

io
n 

ca
pt

ur
ed

 c
an

 n
ow

 b
e 

ac
ce

ss
ed

 e
ith

er
 b

y 
th

e 
an

al
ys

t (
1)

 o
r 

th
ro

ug
h 

a 
bu

si
ne

ss
 p

ro
ce

ss
 s

er
vi

ce
 (7

).
 T

hi
s 

al
lo

w
s 

a 
re

pe
at

ab
le

 p
ro

ce
ss

 to
 b

e 
en

ab
le

d 
an

d 
ch

ec
ks

 p
la

ce
d 

ag
ai

ns
t “

as
 w

as
” 

(p
re

vi
ou

s)
 a

nd
 “

as
 is

” 
(p

re
se

nt
) s

ta
te

s 
of

 th
e 

da
ta

ba
se

s.
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E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

In
te

g
ra

ti
o

n

Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
M

D
M

 S
er

vi
ce

s

M
as

te
r 

D
at

a

E
nt

er
pr

is
e 

C
on

te
nt

 M
gt

 
C

on
te

nt
 S

er
vi

ce
s

U
ns

tr
uc

tu
re

d 
D

at
a

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

M
et

ad
at

a 
M

an
ag

em
en

t

M
et

ad
at

a

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

Productivity
UI

Delivery Channels

Enterprise Information Integration

Stream Federate

Transform Cleanse Profile Discover

Staging

Replication Deploy

2

4

3

5

6

1

B
us

in
es

s 
P

ro
ce

ss
 

S
er

vi
ce

s
7

M
et

ad
at

a 
S

er
vi

ce
s

F
ig

u
re

 8
.1

 
D

is
co

ve
ry

 s
ce

na
rio

4.
In

co
ns

is
te

nc
ie

s 
an

d 
ch

an
ge

s 
ca

n 
be

 r
ap

id
ly

 a
na

ly
ze

d 
us

in
g 

th
e 

A
na

ly
tic

al
 S

er
vi

ce
s 

(6
) 

ag
ai

ns
t t

he
 d

at
a 

st
or

ed
 in

 th
e 

an
al

yt
ic

al
 d

at
a 

(5
) 

an
d 

ap
pr

op
ri

at
e 

ac
tio

n 
ta

ke
n 

to
 m

an
ag

e 
an

y 
ch

an
ge

s,
 s

uc
h 

as
 re

m
ap

pi
ng

 d
at

a 
st

ru
ct

ur
es

 a
ga

in
st

 E
T

L
 p

ro
ce

ss
es

.

T
he

 D
is

co
ve

r 
pr

oc
es

s 
ha

s 
be

co
m

e 
m

or
e 

th
an

 a
 o

ne
-t

im
e 

in
ve

st
ig

at
io

n.
 I

t i
s 

no
w

 e
m
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rd
s 

in
 t

od
ay

’s
 I

T
 o

pe
ra

tio
ns

 t
o 

en
su

re
 t

ha
t 

th
e 

vi
si

bi
lit

y 
of

 
pr

og
re

ss
 c

an
 b

e 
se

en
 b

y 
th

e 
bu

si
ne

ss
. 

W
he

re
 q

ua
lit

y 
be

gi
ns

 t
o 

sl
ip

, 
ap

pr
op

ri
at

e 
ac

tio
n 

ca
n 

be
 

ta
ke

n 
in

te
rn

al
ly

, a
nd

 if
 n

ec
es

sa
ry

 w
ith

 e
xt

er
na

l s
up

pl
ie

rs
 o

f 
da

ta
 to

 e
ns

ur
e 

th
e 

bu
si

ne
ss

 c
on

tin
ue

s 
to

 o
pe

ra
te

 o
n 

op
tim

al
, c

on
si

st
en

t, 
an

d 
hi

gh
-q

ua
lit

y 
in

fo
rm

at
io

n.

8.
3.

2 
P

ro
fi

le
 S

ce
na

ri
o

A
ss

um
e 

yo
u 

ar
e 

to
 b

ui
ld

 a
 n

ew
 M

D
M

 S
ys

te
m

. T
o 

do
 th

is
, y

ou
 h

av
e 

a 
nu

m
be

r 
of

 s
ou

rc
e 

sy
st

em
s 

th
at

 a
re

 to
 b

e 
us

ed
 w

ith
 th

e 
ne

w
 M

D
M

 S
ys

te
m

. E
ac

h 
so

ur
ce

 s
ys

te
m

 n
ee

ds
 to

 b
e 

pr
ofi

le
d 

ac
ro

ss
 a

ll 
its

 a
ttr

ib
ut

es
 to

 id
en

tif
y 

da
ta

 c
on

te
nt

 is
su

es
 a

nd
 d

efi
ne

 a
 s

et
 o

f b
us

in
es

s 
ru

le
s 

th
at

 c
an

 b
e 

ap
pl

ie
d 

to
 

cl
ea

ns
in

g 
ro

ut
in

es
 to

 p
op

ul
at

e 
a 

co
re

 M
D

M
 s

ol
ut

io
n 

la
te

r 
in

 th
e 

pr
oc

es
s.

 T
he

 M
D

M
 S

ys
te

m
 y

ou
 

pl
an

 c
an

no
t b

e 
de

pl
oy

ed
 in

 o
ne

 s
te

p,
 b

ut
 in

 a
 p

ha
se

d 
ap

pr
oa

ch
 to

 m
iti

ga
te

 ri
sk

 a
nd

 e
ns

ur
e 

ea
ch

 s
te

p 
is

 m
an

ag
ed

 c
or

re
ct

ly
 w

ith
 a

 s
ub

se
t o

f 
th

e 
da

ta
 s

ou
rc

es
 a

dd
ed

 to
 th

e 
M

D
M

 S
ys

te
m

 in
 e

ac
h 

ph
as

e.
 

T
he

 P
ro

fil
in

g 
C

om
po

ne
nt

 s
ho

ul
d 

be
 r

un
 p

er
io

di
ca

lly
 a

ga
in

st
 th

e 
ne

w
 M

D
M

 c
or

e 
sy

st
em

 a
nd

 th
e 

re
su

lts
 o

bt
ai

ne
d 

sh
ou

ld
 b

e 
as

se
ss

ed
 a

ga
in

st
 p

re
vi

ou
s 

re
su

lts
. T

he
 P

ro
fil

in
g 

C
om

po
ne

nt
 w

ill
 id

en
-

tif
y 

if
 a

ny
 n

ew
 r

el
at

io
ns

hi
ps

 in
 d

at
a 

ca
n 

be
 o

bs
er

ve
d 

as
 th

e 
da

ta
 is

 c
on

st
an

tly
 c

le
an

se
d 

(u
si

ng
 th

e 
C

le
an

se
 C

om
po

ne
nt

).
 T

hi
s 

in
fo

rm
at

io
n 

ca
n 

be
 u

se
d 

to
 r

ep
or

t 
ba

ck
 t

o 
ot

he
r 

op
er

at
io

na
l 

sy
st

em
s 

an
d 

th
ei

r 
us

er
s 

on
 t

he
 q

ua
lit

y 
of

 d
at

a 
th

ey
 s

up
pl

y 
an

d 
as

 a
 w

ay
 t

o 
ch

al
le

ng
e 

th
ir

d-
pa

rt
y 

so
ur

ce
s 

re
ga

rd
in

g 
im

pr
ov

em
en

t o
f 

th
ei

r 
da

ta
 f

ee
ds

 in
to

 th
e 

en
te

rp
ri

se
. I

t a
ls

o 
al

lo
w

s 
th

e 
m

on
ito

ri
ng

 o
f 

th
e

8.
3 

P
ro

fi
le
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1

m
as

te
r d

at
a 

w
ith

in
 th

e 
M

D
M

 S
ys

te
m

 to
 e

ns
ur

e 
it 

co
m

pl
ie

s 
w

ith
 th

e 
in

iti
al

ly
 d

efi
ne

d 
da

ta
 p

ro
fil

in
g 

m
et

ri
cs

. T
hi

s 
sc

en
ar

io
 u

se
s 

th
e 

Pr
ofi

le
 C

om
po

ne
nt

 a
nd

 th
e 

D
ep

lo
y 

C
om

po
ne

nt
 to

 e
na

bl
e 

a 
re

us
ab

le
 

se
rv

ic
e 

th
at

 c
an

 b
e 

in
vo

ke
d 

by
 a

ny
 u

se
r 

or
 p

ro
ce

ss
 a

s 
pa

rt
 o

f 
a 

Se
rv

ic
e-

O
ri

en
te

d 
A

rc
hi

te
ct

ur
e 

(S
O

A
) 

st
yl

e 
de

pl
oy

m
en

t. 
T

he
 D

ep
lo

y 
C

om
po

ne
nt

 (
th

is
 is

 e
xp

lo
re

d 
in

 m
or

e 
de

ta
il 

in
 s

ec
tio

n 
8.

9)
 

ta
ke

s 
th

is
 i

de
a 

an
d 

lo
ok

s 
in

 m
or

e 
de

ta
il 

at
 h

ow
 S

er
vi

ce
-E

na
bl

in
g 

C
om

po
ne

nt
s 

fu
nd

am
en

ta
lly

 
ch

an
ge

s 
th

e 
w

ay
 in

 w
hi

ch
 s

uc
h 

ro
ut

in
es

 a
re

 u
se

d 
ac

ro
ss

 th
e 

en
te

rp
ri

se
.

T
he

 fo
llo

w
in

g 
w

al
kt

hr
ou

gh
 u

se
s 

Fi
gu

re
 8

.2
 to

 d
es

cr
ib

e 
a 

ty
pi

ca
l P

ro
fil

e 
sc

en
ar

io
:

1.
A

ss
um

e 
th

at
 in

iti
al

ly
 a

 u
se

r (
1)

 h
as

 ru
n 

th
e 

Pr
ofi

le
 C

om
po

ne
nt

 (3
) t

ha
t r

ev
ie

w
s 

a 
nu

m
be

r 
of

 s
ou

rc
es

 o
f 

da
ta

 f
ro

m
 t

he
 v

ar
io

us
 d

at
a 

st
or

es
; 

th
es

e 
ca

n 
be

 o
pe

ra
tio

na
l, 

an
al

yt
ic

al
, 

un
st

ru
ct

ur
ed

, o
r e

ve
n 

ot
he

r m
as

te
r 

da
ta

 d
om

ai
ns

.

2.
Fr

om
 th

is
, t

he
 u

se
r e

le
ct

s 
to

 d
ep

lo
y 

th
is

 a
s 

a 
se

rv
ic

e 
us

in
g 

th
e 

D
ep

lo
y 

Se
rv

ic
e 

(8
) t

o 
st

or
e 

a 
pr

ofi
lin

g 
ro

ut
in

e 
an

d 
ho

ld
 t

he
 a

pp
ro

pr
ia

te
 m

et
ad

at
a 

w
ith

in
 t

he
 M

et
ad

at
a 

(5
) 

la
ye

r, 
dr

iv
en

 fr
om

 th
e 

M
et

ad
at

a 
Se

rv
ic

e 
(4

).
 (T

hi
s 

is
 b

as
ic

al
ly

 s
om

e 
fo

rm
 o

f r
eg

is
tr

y 
or

 re
po

si
-

to
ry

 fr
om

 w
hi

ch
 a

cc
es

s 
to

 m
et

ad
at

a 
is

 g
ra

nt
ed

.)

3.
Su

bs
eq

ue
nt

ly
, a

 B
us

in
es

s 
Se

rv
ic

e 
(6

) 
or

 u
se

r 
ru

nn
in

g 
an

 a
d-

ho
c 

re
qu

es
t (

1)
 r

eq
ue

st
s 

th
e 

Pr
ofi

le
 S

er
vi

ce
 v

ia
 th

e 
E

nt
er

pr
is

e 
Se

rv
ic

e 
B

us
 (

E
SB

) 
(2

).

4.
T

he
 D

ep
lo

y 
Se

rv
ic

e 
(8

) 
w

or
ks

 w
ith

 th
e 

M
et

ad
at

a 
Se

rv
ic

e 
(4

) 
an

d 
M

et
ad

at
a 

R
ep

os
ito

ry
(5

) t
o 

id
en

tif
y 

th
e 

Pr
ofi

le
 S

er
vi

ce
. T

hi
s 

fin
ds

 th
e 

ap
pr

op
ri

at
e 

se
rv

ic
e,

 in
vo

ke
s 

it,
 a

nd
 ru

ns
 

th
e 

se
rv

ic
e,

 b
ui

ld
in

g 
th

e 
la

te
st

 v
ie

w
 o

f 
th

e 
da

ta
 s

tr
uc

tu
re

, 
re

la
tio

ns
hi

ps
, 

an
d 

qu
al

ity
 

as
se

ss
m

en
ts

 a
ss

oc
ia

te
d 

w
ith

 th
at

 d
at

a.

Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
M

D
M

 S
er

vi
ce

s

M
as

te
r 

D
at

a

E
nt

er
pr

is
e 

C
on

te
nt

 M
gt

 
C

on
te

nt
 S

er
vi

ce
s

U
ns

tr
uc

tu
re

d 
D

at
a

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

M
et

ad
at

a 
M

an
ag

em
en

t 
M

et
ad

at
a 

S
er

vi
ce

s

M
et

ad
at

a

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

Productivity
UI

Delivery Channels

Enterprise Information Integration

Stream Federate

Transform Cleanse Profile Discover

Replication Deploy

2

3

4

5

8

1
B

us
in

es
s 

P
ro

ce
ss

 
S

er
vi

ce
s

7

6

Staging

F
ig

u
re

 8
.2

 
P

ro
fil

e 
sc

en
ar

io
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2 

C
ha

p
te

r 
8 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

In
te

g
ra

ti
o

n

5.
T

he
se

 la
te

st
 d

efi
ni

tio
ns

 a
re

 s
to

re
d 

in
 a

 s
ui

ta
bl

e 
an

al
yt

ic
al

 r
ep

os
ito

ry
 (

7)
 f

or
 c

om
pa

ri
so

n 
w

ith
 o

th
er

 r
es

ul
ts

, a
nd

 th
e 

as
so

ci
at

ed
 m

et
ad

at
a 

fo
r 

w
he

n 
th

e 
se

rv
ic

e 
is

 r
un

 a
nd

 a
 s

ta
tu

s 
ar

e 
re

tu
rn

ed
 to

 th
e 

M
et

ad
at

a 
R

ep
os

ito
ry

 (5
) 

fo
r s

ub
se

qu
en

t u
se

.

T
hi

s 
hi

st
or

y 
of

 i
nf

or
m

at
io

n 
be

co
m

es
 v

al
ua

bl
e 

w
he

n 
as

se
ss

in
g 

th
e 

pr
og

re
ss

 a
 b

us
in

es
s 

is
 

m
ak

in
g 

ar
ou

nd
 i

ts
 i

nf
or

m
at

io
n 

go
ve

rn
an

ce
 p

ol
ic

ie
s;

 i
t 

ca
n 

be
 u

se
d 

to
 d

ri
ve

 a
 f

ro
nt

en
d 

to
ol

 t
ha

t 
bu

il
ds

 a
 d

as
hb

oa
rd

 o
f 

th
e 

st
at

us
 o

f 
ce

rt
ai

n 
ke

y 
da

ta
 i

te
m

s 
re

la
ti

on
sh

ip
s,

 s
tr

uc
tu

re
s,

 q
ua

li
ty

, 
or

 
ge

ne
ra

l h
ea

lt
h 

of
 th

e 
da

ta
 w

it
hi

n 
th

e 
bu

si
ne

ss
.

8.
4 

C
le

an
se

T
he

 d
at

a 
th

at
 i

s 
us

ed
 i

n 
bu

si
ne

ss
 s

ys
te

m
s 

of
te

n 
co

m
es

 f
ro

m
 a

 l
ot

 o
f 

so
ur

ce
 s

ys
te

m
s 

w
it

h 
m

an
y 

di
ff

er
en

t 
da

ta
 s

tr
uc

tu
re

s.
 A

s 
co

m
pa

ni
es

 g
ro

w
, t

he
y 

of
te

n 
fi

nd
 i

t 
di

ffi
cu

lt
 t

o 
ph

as
e 

ou
t 

ol
d 

le
ga

cy
 

sy
st

em
s 

an
d 

ye
t 

bu
si

ne
ss

es
 b

y 
ne

ce
ss

it
y 

ne
ed

 t
o 

de
liv

er
 n

ew
 f

un
ct

io
ns

 a
nd

 a
ug

m
en

t 
ex

is
ti

ng
 

sy
st

em
s 

w
it

h 
ne

w
 a

nd
 i

m
pr

ov
ed

 s
ys

te
m

s.
 A

s 
th

es
e 

so
lu

ti
on

s 
ex

pa
nd

 a
nd

 g
ro

w
, 

th
e 

ov
er

al
l 

IT
 

la
nd

sc
ap

e 
gr

ow
s,

 d
at

a 
be

co
m

es
 m

or
e 

co
nf

us
ed

 a
nd

 d
if

fi
cu

lt
 t

o 
m

an
ag

e,
 a

nd
 t

he
 s

am
e 

da
ta

 i
s 

us
ed

 m
ul

ti
pl

e 
ti

m
es

 i
n 

di
ff

er
en

t 
ar

ea
s 

of
 t

he
 b

us
in

es
s,

 s
ub

je
ct

 t
o 

di
ff

er
in

g 
de

fi
ni

ti
on

s,
 b

us
in

es
s 

ru
le

s,
 a

nd
 m

an
ag

em
en

t. 
O

ft
en

 d
at

a 
is

 a
ls

o 
us

ed
 f

or
 t

he
 i

nc
or

re
ct

 p
ur

po
se

 i
t 

w
as

 o
ri

gi
na

ll
y 

de
si

gn
ed

 f
or

. 
Fo

r 
ex

am
pl

e,
 u

se
rs

 s
im

pl
y 

ad
d 

us
ef

ul
 c

om
m

en
ts

 o
r 

id
en

ti
fi

er
s 

to
 fi

el
ds

 t
o 

he
lp

 
th

em
 in

 th
ei

r 
da

y-
to

-d
ay

 r
ol

es
 th

at
 w

er
e 

no
t e

nv
is

io
ne

d 
w

he
n 

fi
rs

t d
es

ig
ne

d.
 T

hi
s 

le
ad

s 
to

 c
on

fu
-

si
on

 a
bo

ut
 th

e 
us

e 
of

 th
e 

da
ta

 a
nd

 v
al

ua
bl

e 
in

si
gh

t b
ei

ng
 h

id
de

n 
fr

om
 o

nl
y 

th
os

e 
w

ho
 u

nd
er

st
an

d 
w

he
re

 to
 lo

ok
.

8.
4.

1 
C

le
an

se
 C

ap
ab

ili
ti

es
G

en
er

al
ly

, w
he

n 
ap

pl
yi

ng
 c

le
an

si
ng

 p
ro

ce
du

re
s 

to
 re

vi
ew

, t
he

re
 a

re
 th

re
e 

ar
ea

s 
of

 c
on

ce
rn

:

1.
P

ro
fi

le
 a

 n
um

be
r 

of
 s

ou
rc

e 
sy

st
em

s 
ex

is
ti

ng
 d

at
a.

 T
he

 g
oa

l i
s 

to
 u

nd
er

st
an

d 
th

e 
na

tu
re

 
of

 a
ny

 p
ro

bl
em

s 
th

at
 m

ay
 e

xi
st

 w
it

hi
n 

th
e 

da
ta

. T
hi

s 
st

ep
 r

eq
ui

re
s 

th
e 

de
fi

ni
ti

on
 o

f 
m

et
-

ri
cs

 r
eg

ar
di

ng
 d

at
a 

qu
al

it
y 

to
 a

ll
 d

at
a 

fr
om

 d
at

a 
st

or
es

 to
 a

sc
er

ta
in

 d
at

a 
qu

al
it

y 
le

ve
ls

. I
t 

is
 im

po
rt

an
t t

o 
us

e 
as

 la
rg

e 
a 

sa
m

pl
e 

si
ze

 a
s 

po
ss

ib
le

 to
 e

ns
ur

e 
no

 h
id

de
n 

re
la

ti
on

sh
ip

s 
or

 i
ss

ue
s 

ar
e 

m
is

se
d.

 R
ev

ie
w

 t
he

 r
es

ul
ts

 o
f 

th
is

 a
na

ly
si

s 
to

 e
ns

ur
e 

th
at

 a
ny

 i
ss

ue
s 

ar
e 

cl
ea

rl
y 

re
po

rt
ed

 in
to

 th
e 

bu
si

ne
ss

 s
o 

th
at

 th
e 

im
pa

ct
 o

f 
da

ta
 q

ua
li

ty
 is

su
es

 c
an

 b
e 

qu
an

-
ti

fi
ed

 i
n 

bu
si

ne
ss

 t
er

m
s.

 T
he

se
 s

ho
ul

d 
li

nk
 t

o 
re

al
 b

us
in

es
s 

im
pa

ct
 a

nd
 t

o 
fi

na
nc

ia
l, 

op
er

at
io

na
l, 

or
 s

tr
at

eg
ic

 b
en

efi
ts

 th
at

 g
oo

d 
da

ta
 q

ua
li

ty
 h

el
ps

 to
 im

pr
ov

e.

2.
Pr

ofi
le

 th
e 

ta
rg

et
 s

ys
te

m
 d

at
a 

an
d 

un
de

rs
ta

nd
 th

e 
di

sc
re

pa
nc

ie
s 

be
tw

ee
n 

so
ur

ce
 a

nd
 ta

r-
ge

t s
ys

te
m

s.
 U

se
 th

e 
D

is
co

ve
ry

 a
nd

 P
ro

fil
e 

st
ag

es
 to

 id
en

tif
y 

th
e 

ga
ps

 b
et

w
ee

n 
an

al
yz

ed
 

so
ur

ce
 s

ys
te

m
s 

ve
rs

us
 t

he
 t

ar
ge

t 
sy

st
em

s.
 T

hi
s 

st
ep

 c
la

ri
fie

s 
an

d 
he

lp
s 

th
e 

bu
si

ne
ss

 
un

de
rs

ta
nd

 th
e 

sc
al

e 
of

 w
or

k 
to

 e
na

bl
e 

ch
an

ge
 th

at
 is

 re
qu

ir
ed

.

3.
C

om
pl

et
e 

de
ta

ile
d 

al
ig

nm
en

t 
an

d 
ha

rm
on

iz
at

io
n 

re
qu

ir
em

en
ts

 f
or

 e
ac

h 
re

le
va

nt
 d

at
a 

el
em

en
t. 

T
hi

s 
st

ag
e 

us
es

 t
he

 C
le

an
se

 C
om

po
ne

nt
 a

nd
 a

pp
lie

s 
da

ta
 q

ua
lit

y 
m

ea
su

re
s 

to
 

th
e 

id
en

tifi
ed

 d
at

a 
el

em
en

ts
, e

ns
ur

es
 s

ta
nd

ar
di

za
tio

n 
an

d 
m

at
ch

in
g 

su
pp

or
t 

th
es

e 
ne

ed
,

8.
4 

C
le

an
se
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3

an
d 

tr
an

sl
at

es
 th

es
e 

re
su

lts
 to

 b
us

in
es

s 
te

rm
in

ol
og

y.
 T

he
 C

le
an

se
 C

om
po

ne
nt

 th
en

 c
re

-
at

es
 t

he
 d

et
ai

le
d 

re
po

rt
s,

 c
ha

rt
s,

 a
nd

 s
um

m
ar

ie
s 

th
at

 p
or

tr
ay

 t
he

 s
ta

nd
ar

di
za

tio
n 

an
d 

m
at

ch
in

g 
le

ve
ls

 a
ga

in
st

 p
re

se
t t

ar
ge

ts
.

W
ith

ou
t h

ig
h-

qu
al

ity
 d

at
a,

 s
tr

at
eg

ic
 s

ys
te

m
s 

ca
nn

ot
 m

at
ch

 a
nd

 in
te

gr
at

e 
al

l r
el

at
ed

 d
at

a 
to

 
pr

ov
id

e 
a 

co
m

pl
et

e 
vi

ew
 o

f 
th

e 
or

ga
ni

za
tio

n 
an

d 
th

e 
in

te
rr

el
at

io
ns

hi
ps

 w
ith

in
 it

. I
f 

th
e 

da
ta

 is
 n

ot
 

co
ns

is
te

nt
, b

us
in

es
s 

m
an

ag
er

s 
an

d 
le

ad
er

s 
ca

nn
ot

 re
ly

 o
n 

a 
re

tu
rn

 o
n 

th
e 

in
ve

st
m

en
ts

 m
ad

e 
in

 c
ri

t-
ic

al
 b

us
in

es
s 

ap
pl

ic
at

io
ns

. A
s 

br
ie

fly
 d

es
cr

ib
ed

 in
 C

ha
pt

er
 5

, t
he

re
 a

re
 a

 n
um

be
r 

of
 s

ub
st

ag
es

 to
 

th
is

 s
ta

ge
, a

s 
di

sc
us

se
d 

in
 th

e 
fo

llo
w

in
g 

se
ct

io
ns

.

8.
4.

1.
1 

In
ve

st
ig

at
io

n 
S

te
p

T
hi

s 
st

ep
 i

s 
st

ro
ng

ly
 l

in
ke

d 
to

 t
he

 p
re

vi
ou

s 
Pr

ofi
le

 S
er

vi
ce

; 
al

th
ou

gh
 t

he
 i

nv
es

tig
at

io
n 

st
ep

 i
s 

m
or

e 
re

la
te

d 
to

 u
nd

er
st

an
di

ng
 th

e 
qu

al
ity

 a
sp

ec
ts

 o
f 

th
e 

so
ur

ce
 d

at
a 

re
co

rd
s 

an
d 

gi
ve

s 
co

m
pl

et
e 

vi
si

bi
lit

y 
in

to
 t

he
 a

ct
ua

l 
co

nd
iti

on
 o

f 
th

e 
da

ta
. 

V
al

ue
s 

m
ig

ht
 b

e 
he

ld
 a

s 
fr

ee
 t

ex
t 

fo
rm

at
 a

nd
 

em
be

dd
ed

 a
s 

ag
gr

eg
at

ed
 in

fo
rm

at
io

n;
 f

or
 e

xa
m

pl
e,

 a
 s

tr
ee

t n
am

e 
m

ig
ht

 c
ap

tu
re

 h
ou

se
 n

um
be

rs
, 

st
re

et
 n

am
es

, 
an

d 
ho

us
e 

na
m

es
. 

B
y 

an
al

yz
in

g 
th

is
 a

nd
 d

et
er

m
in

in
g 

su
ita

bl
e 

lo
gi

c 
to

 s
ep

ar
at

e 
th

es
e 

pi
ec

es
 o

f i
nf

or
m

at
io

n,
 a

 s
ta

nd
ar

d 
ap

pr
oa

ch
 to

 d
efi

ni
ng

 th
es

e 
da

ta
 it

em
s 

ca
n 

be
 e

na
bl

ed
. T

hi
s 

is
 th

e 
fir

st
 s

te
p 

to
w

ar
d 

br
ea

ki
ng

 d
ow

n 
th

is
 in

fo
rm

at
io

n 
in

to
 s

ui
ta

bl
e 

at
om

ic
 e

le
m

en
ts

. C
le

ar
ly

, t
hi

s 
re

qu
ir

es
 d

om
ai

n-
sp

ec
ifi

c 
kn

ow
le

dg
e.

 (
Fo

r 
ex

am
pl

e,
 in

 s
om

e 
co

un
tr

ie
s,

 a
dd

re
ss

es
 h

av
e 

no
 p

os
ta

l 
co

de
 o

r z
ip

 c
od

e 
nu

m
be

rs
 a

nd
 m

us
t b

e 
m

an
ag

ed
 a

cc
or

di
ng

ly
, a

nd
 th

e 
U

ni
te

d 
St

at
es

 u
se

s 
di

re
ct

io
n 

in
di

ca
to

rs
, s

uc
h 

as
 “

98
 E

as
t M

ai
n 

St
re

et
,”

 w
hi

ch
 is

 u
nc

om
m

on
 in

 m
an

y 
ot

he
r 

co
un

tr
ie

s.
)

8.
4.

1.
2 

S
ta

nd
ar

d
iz

at
io

n 
S

te
p

T
hi

s 
st

ep
 c

on
di

tio
ns

 th
e 

da
ta

 r
ec

or
ds

 f
ur

th
er

 a
nd

 s
tr

uc
tu

re
s 

th
es

e 
re

co
rd

s 
ac

co
rd

in
g 

to
 s

ta
nd

ar
ds

 
of

 th
e 

so
ur

ce
 d

at
a 

an
d 

gi
ve

n 
qu

al
ity

 im
pr

ov
em

en
t r

ul
es

. I
t r

ef
or

m
at

s 
da

ta
 f

ro
m

 m
ul

tip
le

 s
ys

te
m

s 
to

 e
ns

ur
e 

th
at

 e
ac

h 
da

ta
 ty

pe
 h

as
 th

e 
co

rr
ec

t c
on

te
nt

 a
nd

 f
or

m
at

, a
s 

sp
ec

ifi
ed

 in
 r

ul
es

 d
efi

ne
d 

by
 

th
e 

us
er

s.
 T

yp
ic

al
 s

ta
nd

ar
di

za
tio

n 
st

ep
s 

ca
n 

in
cl

ud
e:

•
C

on
ve

rt
in

g 
nu

m
be

rs
 h

el
d 

as
 te

xt
 to

 in
te

ge
rs

.

•
C

he
ck

in
g 

w
he

th
er

 v
al

ue
s 

in
 fi

el
ds

 t
ha

t 
ho

ld
 i

nf
or

m
at

io
n 

su
ch

 a
s 

po
st

al
 c

od
es

, 
ar

ea
 

co
de

s,
 o

r p
ho

ne
 n

um
be

rs
 c

om
pl

y 
w

ith
 th

e 
co

rr
ec

t f
or

m
at

.

•
E

ns
ur

in
g 

di
ff

er
in

g 
na

m
e 

fo
rm

at
s 

ar
e 

id
en

tifi
ed

 a
nd

 s
ta

nd
ar

di
ze

d 
(n

am
e 

st
an

da
rd

iz
at

io
n)

. 
Fo

r 
ex

am
pl

e,
 M

ax
 c

ou
ld

 b
e 

a 
ni

ck
na

m
e 

or
 a

bb
re

vi
at

io
n 

fo
r 

M
ax

w
el

l, 
M

ax
im

ili
an

, 
or

 
M

ax
im

o.
 (

N
ot

e 
th

is
 c

an
 b

e 
a 

co
m

pl
ex

 t
as

k 
w

ith
 c

er
ta

in
 n

am
es

; 
fo

r 
ex

am
pl

e,
 t

he
 s

am
e 

pe
rs

on
 in

 A
fr

ic
a 

co
ul

d 
ha

ve
 v

er
y 

di
ff

er
en

t n
am

e 
sp

el
lin

g 
ac

ro
ss

 c
ou

nt
ri

es
.)

•
C

le
an

si
ng

 a
dd

re
ss

es
 to

 h
av

e 
th

em
 c

on
si

st
en

tly
 a

va
ila

bl
e 

in
 a

 s
ta

nd
ar

di
ze

d 
fo

rm
 (a

dd
re

ss
 

st
an

da
rd

iz
at

io
n)

. F
or

 e
xa

m
pl

e,
 S

un
se

t B
lv

d.
 w

ou
ld

 b
e 

re
pl

ac
ed

 b
y 

th
e 

st
an

da
rd

iz
ed

 v
er

-
si

on
, S

un
se

t B
ou

le
va

rd
.
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C
ha

p
te

r 
8 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

In
te

g
ra

ti
o

n

8.
4.

1.
3 

M
at

ch
in

g
 S

te
p

D
ur

in
g 

th
is

 s
te

p,
 m

at
ch

es
 a

re
 d

et
er

m
in

ed
 th

ro
ug

h 
de

te
rm

in
is

tic
 o

r 
m

or
e 

so
ph

is
tic

at
ed

 p
ro

ba
bi

lis
tic

 
m

at
ch

in
g 

ca
pa

bi
lit

y 
an

d 
dy

na
m

ic
 w

ei
gh

tin
g 

st
ra

te
gi

es
. D

et
er

m
in

is
tic

 m
at

ch
in

g 
is

 b
as

ed
 o

n 
bu

si
ne

ss
 

ru
le

s 
an

d 
al

go
ri

th
m

s 
to

 d
efi

ne
 a

 m
at

ch
. 

T
he

 a
dv

an
ta

ge
 o

f 
th

is
 m

et
ho

d 
is

 t
ha

t 
it 

pr
ov

id
es

 a
 c

le
ar

 
an

sw
er

 (
ob

vi
ou

sl
y,

 th
is

 is
 b

as
ed

 o
n 

th
e 

ru
le

s 
an

d 
al

go
ri

th
m

s 
us

ed
 to

 d
efi

ne
 th

at
 m

at
ch

, t
ha

t i
s,

 th
e 

ru
le

s 
ca

n 
st

ill
 d

efi
ne

 fa
ls

e 
po

si
tiv

es
),

 s
uc

h 
as

 tw
o 

re
co

rd
s 

do
 o

r d
o 

no
t m

at
ch

. T
he

 ru
le

 s
et

 is
 o

ft
en

 th
e 

lim
iti

ng
 f

ac
to

r 
w

ith
 th

e 
ru

le
s 

an
d 

al
go

ri
th

m
s 

ca
te

go
ri

ze
d 

w
ith

 a
 d

eg
re

e 
of

 s
im

pl
e 

or
 m

ed
iu

m
 c

om
-

pl
ex

ity
. 

T
he

 p
ro

ba
bi

lis
tic

 m
et

ho
d 

le
ve

ra
ge

s 
st

at
is

tic
al

 a
lg

or
ith

m
s 

an
d 

fu
zz

y 
lo

gi
c 

to
 i

nd
ic

at
e 

a 
m

at
ch

. T
hi

s 
ap

pr
oa

ch
 u

se
s 

m
or

e 
po

w
er

fu
l m

ec
ha

ni
sm

s 
to

 id
en

tif
y 

a 
m

at
ch

 a
nd

 p
ro

vi
de

s 
th

e 
pr

ob
a-

bi
lit

y 
th

at
 r

ec
or

ds
 m

at
ch

, s
uc

h 
as

 9
3%

. T
he

 d
eg

re
e 

of
 c

on
fid

en
ce

 in
 th

e 
m

at
ch

 s
ho

ul
d 

be
 b

al
an

ce
d 

ag
ai

ns
t 

th
e 

va
lu

e 
of

 t
he

 i
nf

or
m

at
io

n 
be

in
g 

ad
dr

es
se

d 
an

d 
th

e 
co

st
 t

o 
de

te
rm

in
e 

th
e 

m
at

ch
. T

he
se

 
te

ch
ni

qu
es

 h
el

p 
to

 e
ns

ur
e 

da
ta

 in
te

gr
ity

 b
y 

lin
ki

ng
 re

co
rd

s 
fr

om
 o

ne
 o

r m
or

e 
da

ta
 s

ou
rc

es
 th

at
 c

or
re

-
sp

on
d 

to
 t

he
 s

am
e 

cu
st

om
er

, s
up

pl
ie

r, 
or

 o
th

er
 e

nt
ity

. M
at

ch
in

g 
ca

n 
be

 u
se

d 
to

 i
de

nt
if

y 
du

pl
ic

at
e 

en
tit

ie
s 

th
at

 a
re

 c
au

se
d 

by
 d

at
a 

en
tr

y 
va

ri
at

io
ns

 o
r a

cc
ou

nt
-o

ri
en

te
d 

bu
si

ne
ss

 p
ra

ct
ic

es
.

8.
4.

1.
4 

D
et

er
m

in
at

io
n 

S
te

p

T
he

 fi
na

l s
te

p 
in

cl
ud

es
 th

e 
de

ci
si

on
 a

bo
ut

 w
hi

ch
 d

at
a 

re
co

rd
s 

w
ill

 s
ur

vi
ve

 a
nd

 w
hi

ch
 o

ne
s 

ge
t d

is
-

ca
rd

ed
. T

hi
s 

st
ep

 a
llo

w
s 

a 
si

ng
le

 r
ec

or
d 

(o
r 

ev
en

 fi
el

d 
w

ith
in

 a
 r

ec
or

d)
 t

o 
su

rv
iv

e 
fr

om
 t

he
 b

es
t 

in
fo

rm
at

io
n 

ac
ro

ss
 s

pe
ci

fie
d 

da
ta

 s
ou

rc
es

 f
or

 e
ac

h 
un

iq
ue

 e
nt

ity
. T

he
 b

us
in

es
s 

ru
le

s 
fo

r 
th

is
 a

re
 

he
ld

 in
 th

e 
M

et
ad

at
a 

la
ye

r. 
R

ec
or

ds
 th

at
 f

ai
l t

he
 s

ur
vi

vo
rs

hi
p 

te
st

 a
re

 a
lw

ay
s 

m
ai

nt
ai

ne
d 

in
 s

om
e 

fo
rm

 o
f 

su
sp

en
se

 o
r 

du
m

p 
fil

e 
fo

r 
in

te
rr

og
at

io
n 

by
 I

nf
or

m
at

io
n 

St
ew

ar
ds

. B
as

ed
 o

n 
th

e 
m

at
ch

in
g 

ru
le

s,
 t

he
 d

es
ig

ne
r 

sp
ec

ifi
es

 s
ur

vi
vo

rs
hi

p 
ru

le
s 

th
at

 d
et

er
m

in
e 

w
hi

ch
 r

ec
or

d 
an

d 
at

tr
ib

ut
es

 o
f 

a 
re

co
rd

 re
fle

ct
 th

e 
co

rr
ec

t i
nf

or
m

at
io

n 
an

d 
ar

e 
ca

rr
ie

d 
fo

rw
ar

d,
 a

nd
 re

co
rd

s 
th

at
 n

ee
d 

to
 b

e 
re

m
ov

ed
 

ar
e 

di
sc

ar
de

d.
 C

le
an

si
ng

 S
er

vi
ce

s 
ca

n 
be

 d
ep

lo
ye

d 
in

 a
 tr

ad
iti

on
al

 s
en

se
 a

s 
a 

se
t o

f a
lg

or
ith

m
s 

th
at

 
m

an
ag

e 
th

e 
in

flu
x 

of
 d

at
a 

in
 b

at
ch

 p
ro

ce
ss

es
. H

ow
ev

er
, i

nc
re

as
in

gl
y,

 th
ey

 a
re

 s
ee

n 
as

 a
n 

ap
pr

oa
ch

 
to

 d
ea

l w
ith

 d
at

a 
im

m
ed

ia
te

ly
 a

s 
it 

ar
ri

ve
s 

in
 re

al
 ti

m
e 

(e
ith

er
 a

s 
a 

tr
ic

kl
e 

fe
ed

 o
r a

s 
it 

is
 p

hy
si

ca
lly

 
ke

ye
d 

in
to

 a
n 

ap
pl

ic
at

io
n)

. T
he

 d
at

a 
m

ig
ht

 e
nt

er
 th

e 
bu

si
ne

ss
 b

y 
us

in
g 

an
 S

O
A

-s
ty

le
 s

er
vi

ce
 th

at
 

al
lo

w
s 

fo
r s

ta
nd

ar
di

za
tio

n 
an

d 
m

at
ch

in
g 

of
 in

di
vi

du
al

 in
pu

t r
ow

s 
an

d 
fie

ld
s.

 F
or

 e
xa

m
pl

e,
 a

 s
in

gl
e 

na
m

e 
or

 a
dd

re
ss

 c
an

 b
e 

cl
ea

ns
ed

 a
nd

 r
et

ur
ne

d 
in

 a
 s

ta
nd

ar
di

ze
d 

fo
rm

at
, o

r 
if

 p
ro

ba
bi

lis
tic

 m
at

ch
-

in
g 

is
 u

se
d,

 r
et

ur
ne

d 
al

on
g 

w
ith

 a
 s

et
 o

f 
po

ss
ib

le
 c

an
di

da
te

s 
th

at
 a

re
 i

de
nt

ifi
ed

 i
n 

th
at

 p
ro

ce
ss

. 
W

he
n 

C
le

an
si

ng
 S

er
vi

ce
s 

ar
e 

us
ed

 a
s 

da
ta

 is
 e

nt
er

ed
 in

to
 s

ys
te

m
s 

in
 r

ea
l t

im
e,

 (
no

te
 th

at
 C

ha
pt

er
 

6,
 s

ec
tio

n 
6.

5.
2 

de
sc

ri
be

s 
re

al
-t

im
e 

op
er

at
io

na
l p

at
te

rn
s 

to
 s

up
po

rt
 s

uc
h 

a 
sc

en
ar

io
) 

th
is

 im
m

ed
i-

at
el

y 
im

pr
ov

es
 d

at
a 

re
pr

es
en

ta
tio

n 
(f

or
 e

xa
m

pl
e,

 c
on

si
st

en
t c

od
in

g 
fo

r 
re

gi
on

s,
 s

ta
te

s,
 a

nd
 o

th
er

 
co

di
fic

at
io

n 
st

yl
e)

 a
nd

 in
cr

ea
se

s 
th

e 
od

ds
 o

f fi
nd

in
g 

a 
du

pl
ic

at
e 

be
fo

re
 it

 is
 p

er
si

st
ed

. A
vo

id
in

g 
th

e 
pr

ob
le

m
s 

ca
us

ed
 b

y 
du

pl
ic

at
es

 in
 a

dv
an

ce
 is

 fa
r 

le
ss

 c
os

tly
 th

an
 tr

yi
ng

 to
 c

or
re

ct
 th

em
 a

ft
er

w
ar

d.
W

ith
ou

t 
a 

C
le

an
si

ng
 C

om
po

ne
nt

, 
th

e 
go

od
 w

or
k 

of
 t

he
 D

is
co

ve
ry

 a
nd

 A
na

ly
si

s 
C

om
po

-
ne

nt
s 

si
m

pl
y 

ca
nn

ot
 b

e 
pa

rt
 o

f 
th

e 
da

y-
to

-d
ay

 o
pe

ra
tio

ns
. B

y 
en

ab
lin

g 
a 

se
t o

f 
re

us
ab

le
 c

le
an

si
ng

 
ro

ut
in

es
, y

ou
 c

an
 in

tr
od

uc
e 

a 
st

an
da

rd
 e

nt
er

pr
is

e-
w

id
e 

ap
pr

oa
ch

 to
 m

an
ag

in
g 

th
e 

sa
m

e 
da

ta
 fe

ed
s 

in
 th

e 
sa

m
e 

w
ay

; w
he

th
er

 th
at

 d
at

a 
ar

ri
ve

s 
th

ro
ug

h 
a 

m
es

sa
ge

, a
 b

at
ch

 f
ee

d,
 o

r 
a 

w
eb

 s
er

vi
ce

, i
t 

ca
n 

al
l b

e 
de

al
t w

ith
 in

 a
n 

id
en

tic
al

 m
an

ne
r.

8.
4 

C
le

an
se
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8.
4.

2 
C

le
an

se
 S

ce
na

ri
o

In
 t

hi
s 

sc
en

ar
io

, c
on

si
de

r 
ho

w
 t

he
 C

le
an

si
ng

 C
om

po
ne

nt
 c

an
 b

e 
re

us
ed

 a
cr

os
s 

m
ul

tip
le

 d
if

fe
ri

ng
 

da
ta

 f
ee

ds
. A

ss
um

e 
yo

u 
ha

ve
 a

 s
ce

na
ri

o 
in

 w
hi

ch
 y

ou
 w

an
t t

o 
cl

ea
ns

e 
ad

dr
es

se
s 

an
d 

po
st

al
 c

od
es

, 
an

d 
th

er
e 

is
 a

n 
en

te
rp

ri
se

-w
id

e 
da

ta
 m

od
el

 th
at

 is
 p

hy
si

ca
lly

 m
ai

nt
ai

ne
d 

by
 a

n 
M

D
M

 s
ol

ut
io

n.
 T

he
 

re
qu

ir
em

en
t i

s 
fo

r a
dd

re
ss

es
 to

 b
e 

ve
ri

fie
d 

ag
ai

ns
t p

os
ta

l c
od

es
 a

t a
 n

um
be

r o
f t

ou
ch

 p
oi

nt
s 

w
ith

 th
e 

m
as

te
r d

at
a 

so
lu

tio
n,

 w
hi

ch
 m

ig
ht

 in
cl

ud
e:

•
A

 b
at

ch
 d

at
a 

fe
ed

—
T

hi
s 

ta
ke

s 
so

m
e 

of
 th

e 
op

er
at

io
na

l d
at

a 
an

d 
pr

oc
es

se
s 

it 
ov

er
ni

gh
t 

to
 s

yn
ch

ro
ni

ze
 th

at
 d

at
a 

w
ith

 th
e 

M
D

M
 S

ys
te

m
.

•
A

 m
es

sa
ge

 q
ue

ue
-b

as
ed

 fe
ed

—
T

hi
s 

tr
ic

kl
es

 d
at

a 
fr

om
 w

eb
-b

as
ed

 f
ro

nt
en

ds
 th

at
 a

llo
w

 
a 

cu
st

om
er

 to
 e

nt
er

 h
is

 n
am

e 
an

d 
ad

dr
es

s 
w

he
n 

re
qu

es
tin

g 
ne

w
 s

er
vi

ce
s 

fr
om

 th
e 

bu
si

-
ne

ss
. T

hi
s 

is
 a

n 
ex

am
pl

e 
of

 a
n 

as
yn

ch
ro

no
us

 c
he

ck
.

•
A

n 
SO

A
 s

er
vi

ce
 c

al
l—

Pa
rt

 o
f t

he
 re

qu
ir

em
en

t i
s 

to
 c

al
l a

n 
ad

dr
es

s—
po

st
al

 c
od

e 
m

at
ch

-
in

g 
se

rv
ic

e.

Fi
gu

re
 8

.3
 i

s 
us

ed
 t

o 
de

sc
ri

be
 h

ow
 t

he
 s

am
e 

C
le

an
se

 C
om

po
ne

nt
 c

an
 b

e 
us

ed
 b

y 
th

es
e 

re
qu

es
ts

 to
 e

ns
ur

e 
a 

co
ns

is
te

nt
 a

lg
or

ith
m

 is
 s

up
pl

ie
d 

to
 m

an
ag

e 
th

is
 a

cr
os

s 
al

l e
nt

ry
 p

oi
nt

s 
in

to
 th

e 
bu

si
ne

ss
. T

he
 fo

llo
w

in
g 

w
al

kt
hr

ou
gh

 li
st

 d
es

cr
ib

es
 a

 ty
pi

ca
l C

le
an

se
 s

ce
na

ri
o:

1.
D

at
a 

is
 p

re
se

nt
ed

 to
 th

e 
C

le
an

si
ng

 S
er

vi
ce

 th
ro

ug
h 

m
ul

tip
le

 c
ha

nn
el

s,
 a

 u
se

r i
nt

er
fa

ce
 o

n 
th

e 
w

eb
 (1

),
 o

r a
 b

us
in

es
s 

pr
oc

es
s 

th
at

 tr
ig

ge
rs

 a
 b

at
ch

 lo
ad

 (2
).

 T
he

 s
am

e 
C

le
an

si
ng

 C
om

-
po

ne
nt

 (
4)

 is
 u

se
d 

ac
ro

ss
 a

ll 
th

es
e 

ch
an

ne
ls

. T
hi

s 
re

qu
ir

es
 th

at
 th

e 
co

m
po

ne
nt

 is
 c

ap
ab

le
 

of
 r

un
ni

ng
 a

ga
in

st
 i

nd
iv

id
ua

l 
tr

an
sa

ct
io

ns
 o

r 
la

rg
e 

ba
tc

h 
lo

ad
s.

 T
he

 l
og

ic
 r

em
ai

ns
 t

he
 

sa
m

e,
 b

ut
 th

e 
op

er
at

io
na

l m
od

el
 to

 c
al

l t
he

 c
om

po
ne

nt
 m

ig
ht

 d
if

fe
r f

or
 d

if
fe

re
nt

 re
qu

es
ts

.

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

O
pe

ra
tio

na
l A

pp
lic

at
io

ns

O
pe

ra
tio

na
l S

er
vi

ce
s

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

Enterprise Information Integration

Stream

Federate Transform

Cleanse

Profile Discover

Staging

Replication Deploy

3

4 
6

Infrastructure Security Component

Productivity
UI

LOB
Client UI

Enterprise
Portals

Delivery Channels

1

B
us

in
es

s 
P

ro
ce

ss
 

S
er

vi
ce

s

M
as

te
r 

D
at

a 
M

gt
 

M
D

M
 S

er
vi

ce
s

M
as

te
r 

D
at

a

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

M
et

ad
at

a 
M

an
ag

em
en

t 
M

et
ad

at
a 

S
er

vi
ce

s

M
et

ad
at

a

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

59 1011

7

8

2

F
ig

u
re

 8
.3

 
C

le
an

se
 s

ce
na

rio
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C
ha

p
te

r 
8 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

In
te

g
ra

ti
o

n

2.
A

s 
ea

ch
 d

if
fe

ri
ng

 r
eq

ue
st

 c
al

ls
 t

he
 C

le
an

se
 C

om
po

ne
nt

 (
4)

, 
it 

in
vo

ke
s 

th
e 

ne
ce

ss
ar

y 
lo

gi
c 

to
 c

he
ck

 th
e 

po
st

al
 c

od
e 

ag
ai

ns
t t

he
 a

dd
re

ss
 a

nd
 re

tu
rn

 a
 re

sp
on

se
 th

at
 c

an
 b

e 
m

an
-

ag
ed

 d
if

fe
re

nt
ly

 fo
r t

he
 d

if
fe

ri
ng

 re
qu

es
ts

. F
or

 e
xa

m
pl

e,
 b

at
ch

 re
co

rd
s 

th
at

 fa
il 

th
e 

ch
ec

k 
ar

e 
w

ri
tte

n 
to

 a
 s

us
pe

ns
e 

fil
e—

us
in

g 
th

e 
st

ag
in

g 
ar

ea
 (

6)
 s

o 
an

 I
nf

or
m

at
io

n 
St

ew
ar

d 
ca

n 
fix

 th
e 

da
ta

 a
nd

 r
er

un
 th

e 
fa

ile
d 

tr
an

sa
ct

io
ns

. A
 m

es
sa

ge
 q

ue
ue

 r
et

ur
ns

 th
e 

re
sp

on
se

 to
 a

 
qu

eu
e 

vi
a 

th
e 

E
SB

 (
7)

, a
nd

 th
e 

ap
pl

ic
at

io
ns

, i
n 

la
ye

r 
(1

),
 u

se
 th

is
 r

es
po

ns
e 

to
 e

ith
er

 f
ai

l 
or

 a
llo

w
 th

e 
tr

an
sa

ct
io

n 
to

 c
on

tin
ue

.

3.
A

ft
er

 v
er

ifi
ca

tio
n 

of
 th

e 
da

ta
 is

 c
om

pl
et

e,
 it

 c
an

 th
en

 b
e 

w
ri

tte
n 

to
 o

ne
 (

or
 m

or
e)

 o
f 

th
e 

ba
ck

en
d 

se
rv

ic
es

—
(5

),
 (

8)
, (

9)
, (

10
),

 (
11

),
 (

12
)—

to
 c

om
pl

et
e 

th
e 

tr
an

sa
ct

io
n.

 T
he

 d
at

a 
ca

n 
be

 w
ri

tte
n 

to
 th

e 
M

D
M

 S
ys

te
m

 fi
rs

t a
nd

 th
en

 p
ro

pa
ga

te
d 

on
 to

 th
e 

do
w

ns
tr

ea
m

 s
ys

-
te

m
s,

 fo
r e

xa
m

pl
e,

 (9
) a

nd
 (1

0)
. A

t t
hi

s 
po

in
t, 

th
is

 b
ec

om
es

 a
 m

as
te

r d
at

a 
sc

en
ar

io
 ra

th
er

 
th

an
 a

 c
le

an
si

ng
 is

su
e.

4.
T

he
 M

et
ad

at
a 

Se
rv

ic
e 

(1
1)

 i
s 

us
ed

 t
o 

ga
th

er
 a

ny
 s

ta
tis

tic
s 

as
so

ci
at

ed
 w

ith
 w

he
th

er
 t

he
 

tr
an

sa
ct

io
n 

pa
ss

es
 o

r 
fa

ils
 th

e 
cl

ea
ns

e 
st

ep
, a

nd
 m

et
ad

at
a 

(8
) 

re
ga

rd
in

g 
th

e 
tr

an
sa

ct
io

ns
 

is
 c

ap
tu

re
d 

an
d 

st
or

ed
 f

or
 s

ub
se

qu
en

t a
na

ly
si

s 
to

 a
ss

is
t t

he
 P

ro
fil

e 
Se

rv
ic

e 
in

 d
et

er
m

in
-

in
g 

w
he

th
er

 q
ua

lit
y 

of
 o

ve
ra

ll 
se

rv
ic

e 
is

 im
pr

ov
in

g.

8.
5 

Tr
an

sf
o

rm
In

 it
s 

si
m

pl
es

t f
or

m
, t

hi
s 

st
ag

e 
pe

rf
or

m
s 

so
m

e 
fo

rm
 o

f 
tr

an
sf

or
m

at
io

n 
(d

ri
ve

n 
by

 r
ul

e 
se

ts
) 

on
 th

e 
da

ta
 w

hi
le

 i
t 

m
an

ag
es

 m
ov

em
en

t 
fr

om
 s

ou
rc

e 
sy

st
em

s 
to

 t
ar

ge
t 

sy
st

em
s 

in
 e

ith
er

 b
at

ch
 o

r 
re

al
 

tim
e.

 T
he

 d
at

a 
so

ur
ce

s 
m

ig
ht

 in
cl

ud
e 

in
de

xe
d 

fil
es

, s
eq

ue
nt

ia
l fi

le
s,

 re
la

tio
na

l d
at

ab
as

es
, a

rc
hi

ve
s,

 
ex

te
rn

al
 d

at
a 

so
ur

ce
s,

 e
nt

er
pr

is
e 

ap
pl

ic
at

io
ns

, a
nd

 m
es

sa
ge

 q
ue

ue
s.

 D
ur

in
g 

th
e 

tr
an

sf
or

m
 s

ta
ge

, a
 

ta
rg

et
 fi

le
 o

r t
ab

le
 m

ig
ht

 fi
nd

 it
se

lf
 b

ec
om

in
g 

th
e 

so
ur

ce
 fi

le
 fo

r s
ub

se
qu

en
t p

ro
ce

ss
in

g.

8.
5.

1 
Tr

an
sf

o
rm

 C
ap

ab
ili

ti
es

T
he

 T
ra

ns
fo

rm
 s

ta
ge

 c
an

 b
e 

us
ed

 to
 m

an
ag

e 
an

y 
of

 th
e 

fo
llo

w
in

g 
st

yl
es

 o
f t

ra
ns

fo
rm

:

•
St

ri
ng

 a
nd

 n
um

er
ic

 fo
rm

at
tin

g 
an

d 
da

ta
 ty

pe
 c

on
ve

rs
io

ns

•
B

us
in

es
s 

de
ri

va
tio

ns
 a

nd
 c

al
cu

la
tio

ns
 t

ha
t 

ap
pl

y 
bu

si
ne

ss
 r

ul
es

 a
nd

 a
lg

or
ith

m
s 

to
 t

he
 

da
ta

 (e
xa

m
pl

es
 ra

ng
e 

fr
om

 s
tr

ai
gh

tf
or

w
ar

d 
cu

rr
en

cy
 c

on
ve

rs
io

ns
 to

 m
or

e 
co

m
pl

ex
 p

ro
fit

 
ca

lc
ul

at
io

ns
)

•
R

ef
er

en
ce

 d
at

a 
en

fo
rc

em
en

t t
o 

va
lid

at
e 

cu
st

om
er

 o
r p

ro
du

ct
 id

en
tifi

er
s

•
C

on
ve

rs
io

n 
of

 re
fe

re
nc

e 
da

ta
 fr

om
 d

is
pa

ra
te

 s
ou

rc
es

 to
 a

 c
om

m
on

 re
fe

re
nc

e 
se

t, 
cr

ea
tin

g 
co

ns
is

te
nc

y 
ac

ro
ss

 th
es

e 
sy

st
em

s

•
A

gg
re

ga
tio

ns
 fo

r r
ep

or
tin

g 
an

d 
an

al
yt

ic
s

•
C

re
at

io
n 

of
 a

na
ly

tic
al

 o
r r

ep
or

tin
g 

da
ta

ba
se

s,
 s

uc
h 

as
 d

at
a 

m
ar

ts
 o

r c
ub

es

T
hi

s 
st

ag
e 

re
qu

ir
es

 th
at

 th
e 

co
m

po
ne

nt
 b

e 
ca

pa
bl

e 
of

 c
on

ne
ct

in
g 

to
 a

 w
id

e 
ra

ng
e 

of
 m

ai
n-

fr
am

e,
 le

ga
cy

, e
nt

er
pr

is
e 

ap
pl

ic
at

io
ns

, d
at

ab
as

es
, a

nd
 e

xt
er

na
l i

nf
or

m
at

io
n 

so
ur

ce
s.

 I
t n

ee
ds

 to
 b

e 
ca

pa
bl

e 
of

 m
an

ag
in

g 
tr

an
sf

or
m

at
io

ns
 in

 b
at

ch
 m

od
e,

 w
he

re
 it

 m
ig

ht
 p

ot
en

tia
lly

 d
ea

l w
ith

 te
ns

 o
f

8.
5 

Tr
an

sf
o

rm
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m
ill

io
ns

 o
f 

re
co

rd
s 

pe
r 

ho
ur

3 
an

d 
si

ng
le

 r
ec

or
ds

 d
el

iv
er

ed
 i

n 
re

al
 t

im
e 

vi
a,

 f
or

 e
xa

m
pl

e,
 a

 m
es

-
sa

ge
 q

ue
ue

. T
hi

s 
re

qu
ir

es
 a

 h
ig

hl
y 

sc
al

ab
le

 a
nd

 fl
ex

ib
le

 a
rc

hi
te

ct
ur

e 
th

at
 c

an
 m

an
ag

e 
pa

ra
lle

l p
ro

-
ce

ss
in

g 
an

d 
in

te
gr

at
io

n 
w

ith
 E

SB
s 

as
 a

nd
 w

he
n 

ne
ce

ss
ar

y.
 I

n 
an

 S
O

A
 c

on
te

xt
, 

th
er

e 
ar

e 
in

cr
ea

si
ng

ly
 n

ew
 w

ay
s 

to
 in

vo
ke

 th
e 

tr
an

sf
or

m
 p

ro
ce

ss
 in

 a
n 

on
-d

em
an

d 
m

an
ne

r 
ra

th
er

 th
an

 in
 a

 
ba

tc
h-

dr
iv

en
 p

ro
ce

ss
. 

T
ra

di
tio

na
l, 

no
n-

SO
A

 t
ra

ns
fo

rm
 s

ol
ut

io
ns

 a
re

 t
yp

ic
al

ly
 u

se
d 

to
 m

an
ag

e 
sc

en
ar

io
s 

lik
e 

th
e 

fo
llo

w
in

g:

•
D

at
a 

W
ar

eh
ou

si
ng

—
D

at
a 

ne
ed

s 
to

 b
e 

tr
an

sf
or

m
ed

 f
ro

m
 m

ul
tip

le
 s

ou
rc

e 
sy

st
em

s 
to

 
ge

ne
ra

te
 a

 s
in

gl
e 

ve
rs

io
n 

of
 t

he
 t

ru
th

 s
ui

ta
bl

e 
fo

r 
us

e 
by

 B
us

in
es

s 
In

te
lli

ge
nc

e 
(B

I)
 

to
ol

se
ts

. 
T

hi
s 

is
 o

ft
en

 s
ee

n 
as

 t
he

 c
la

ss
ic

 u
se

 f
or

 t
ra

ns
fo

rm
 c

ap
ab

ili
tie

s 
an

d 
ha

s 
be

en
 

ex
pl

oi
te

d 
fo

r 
m

an
y 

ye
ar

s.
 D

at
a 

tr
an

sf
or

m
at

io
n 

is
 c

ri
tic

al
 to

 h
el

pi
ng

 c
om

pa
ni

es
 p

ro
vi

de
 

th
is

 s
in

gl
e 

ve
rs

io
n 

of
 th

e 
tr

ut
h 

fr
om

 a
 w

id
e 

ra
ng

e 
of

 s
ou

rc
es

.

•
C

on
so

lid
at

io
n 

of
 m

ul
ti

pl
e 

ap
pl

ic
at

io
ns

 in
to

 a
 r

ed
uc

ed
 se

t—
O

ne
 o

f t
he

 ta
sk

s 
in

 c
on

so
l-

id
at

in
g 

ap
pl

ic
at

io
ns

 (t
od

ay
, m

an
y 

co
m

pa
ni

es
 c

on
so

lid
at

e 
m

ul
tip

le
 S

A
P 

R
/3

 s
ys

te
m

s 
in

to
 

a 
si

ng
le

 S
A

P 
N

et
w

ea
ve

r 
in

st
an

ce
) 

is
 t

o 
tr

an
sf

or
m

 t
he

 d
at

a 
as

so
ci

at
ed

 w
ith

 t
he

 m
ul

tip
le

 
le

ga
cy

 d
at

ab
as

es
 in

to
 a

 fo
rm

 s
ui

ta
bl

e 
fo

r m
er

gi
ng

 w
ith

 th
e 

ne
w

, c
on

so
lid

at
ed

 d
at

ab
as

e(
s)

.

•
M

D
M

—
In

 s
om

e 
m

as
te

r 
da

ta
 s

ce
na

ri
os

, 
th

e 
m

as
te

r 
da

ta
 r

es
id

es
 i

n 
m

an
y 

is
ol

at
ed

 s
ys

-
te

m
s 

an
d 

is
 s

to
re

d 
an

d 
m
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nt

ai
ne

d 
in

 d
if

fe
re

nt
 f

or
m

at
s,
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hi
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 c

re
at

es
 a
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ig
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de

gr
ee

 o
f 

in
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ns
is

te
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y 
an

d 
in

co
m

pl
et

en
es

s.
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o 
pr

od
uc

e 
an

 a
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ur
at

e 
an

d 
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ns
is

te
nt

 s
et

 o
f 

in
fo

r-
m

at
io

n 
th

at
 c

an
 b

e 
m

an
ag

ed
 in
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 c

en
tr

al
 M

D
M

 S
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te
m

, d
at

a 
ne

ed
s 
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 b

e 
ga

th
er

ed
, t

ra
ns

-
fo
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e 

m
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te
r 

da
ta
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od

el
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nd
 c

on
so

lid
at

ed
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 th

e 
m
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te

r 
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ta
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ep
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 c
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y 
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tip
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te

ro
ge

ne
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e 
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ee
ds

 to
 b
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er
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l t
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 d
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ri
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ou
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 b
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 d
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 c
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t b
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 c
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ne
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 m
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 d
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f d
at

a 
to

 d
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du
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 d
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 d
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 d
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at
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r d
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 c
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e 
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m
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co

ns
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w

 o
f 
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t 

m
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 C
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ne
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n 
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n 
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 b
e 
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nh
an

ce
 th
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al
ity

 o
f 

th
e 

da
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 b
y 
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, M
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, 

an
d 

Fi
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r C
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m

en
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 d
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ra

te
 r

es
ul

t s
et

.

3 
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 c
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 m
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at
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.
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 D
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 s
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T
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 f
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lo
w
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m
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 m
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ou
t 
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e 

ty
pi
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l 

T
ra
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rm
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pi
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•
M

ap
pi

ng
 o

f s
ou

rc
e 

to
 ta

rg
et

 d
at

a 
m

od
el

 a
nd

 a
ny

 m
er

ge
 p

ro
ce

ss
 in

to
 th

e 
ta

rg
et

 m
od

el
 h

as
 

be
en

 p
re

vi
ou

sl
y 

de
fin

ed
 f

or
 d

at
a 

flo
w

s.
 T
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 ta

rg
et

 m
od

el
 h

as
 b

ee
n 

de
fin

ed
 to

 e
na

bl
e 

th
is
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en
ar

io
. I

f 
th
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 n
ot

 th
e 

ca
se

, t
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n 
te

ch
ni

qu
es

 f
ou

nd
 in

 S
ec

tio
n 

8.
2 

m
us

t b
e 

co
m

pl
et

ed
 

to
 g

ai
n 

an
 u

nd
er

st
an

di
ng

 o
f w

ha
t e

xi
st

s 
to

 a
pp

ly
 th

e 
T

ra
ns

fo
rm

 s
ta

ge
 to

!

•
D

at
a 

is
 re

pl
ic

at
ed

 (
1)

 u
si

ng
 Q

 re
pl

ic
at

io
n 

(d
et

ai
le

d 
in

 s
ec

tio
n 

8.
6)

.

•
D

at
a 

ca
n 

be
 c

le
an

se
d 

(2
) a

s 
a 

pr
ec

ur
so

r t
o 

th
e 

st
ep

, b
ut

 w
e 

do
 n

ot
 d

el
ve

 in
to

 d
et

ai
ls

 o
n 

th
e 

C
le

an
si

ng
 C

om
po

ne
nt

.

T
he

 fo
llo

w
in

g 
de

sc
ri

be
s 

a 
ty

pi
ca

l T
ra

ns
fo

rm
 s

ce
na

ri
o 

in
 s

eq
ue

nt
ia

l o
rd

er
:

1.
So

m
e 

bu
si

ne
ss

 p
ro

ce
ss

es
 (1

) d
ri

ve
 re

pl
ic

at
io

n 
in

 th
e 

E
II

 la
ye

r t
o 

pr
es

en
t i

nf
or

m
at

io
n 

ov
er

 
th

e 
E

SB
 to

 th
e 

st
ag

in
g 

la
ye

r 
(2

).
 T

hi
s 

st
ep

 s
im

pl
y 

m
ov

es
 a

nd
 m

ap
s 

th
e 

da
ta

 f
ro

m
 s

ou
rc

e 
(o

pe
ra

tio
na

l s
ys

te
m

s 
[3

])
 to

 ta
rg

et
 (s

ta
gi

ng
 a

re
a 

[4
])

 in
 p

re
pa

ra
tio

n 
fo

r p
ro

ce
ss

in
g.

2.
T

he
 T

ra
ns

fo
rm

 C
om

po
ne

nt
 (5

) c
an

 b
e 

ac
ce

ss
ed

 b
y 

ei
th

er
 a

 b
us

in
es

s 
pr

oc
es

s 
(1

) t
ha

t t
ri

g-
ge

rs
 e

ve
nt

s 
ev

er
y 

tim
e 

ne
w

 d
at

a 
ar

ri
ve

s 
or

 a
 t

im
e-

ba
se

d 
bu

si
ne

ss
 p

ro
ce

ss
 t

ha
t 

en
ab

le
s 

da
ta

 to
 b

e 
tr

an
sf

or
m

ed
 in

 s
et

s 
of

 d
at

a 
(f

or
 e

xa
m

pl
e,

 e
ve

ry
 5

 m
in

ut
es

) 
or

 b
as

ed
 o

n 
co

un
ts

 
of

 n
ew

 d
at

a 
ar

ri
vi

ng
 (f

or
 e

xa
m

pl
e,

 e
ve

ry
 5

00
 tr

an
sa

ct
io

ns
).

 It
 c

an
 e

ve
n 

be
 tr

ig
ge

re
d 

m
an

-
ua

lly
 t

hr
ou

gh
 a

n 
ev

en
t 

ra
is

ed
 f

ro
m

 o
ne

 o
f 

th
e 

de
liv

er
y 

ch
an

ne
ls

 (
6)

, 
su

ch
 a

s 
a 

us
er

 
re

qu
es

tin
g 

a 
re

fr
es

h 
of

 a
 lo

ca
l d

at
as

et
.

3.
T

he
 T

ra
ns

fo
rm

 C
om

po
ne

nt
 (5

) u
se

s 
th

e 
M

et
ad

at
a 

R
ep

os
ito

ry
 (8

) a
nd

 M
et

ad
at

a 
Se

rv
ic

es
(9

) 
to

 m
ap

 a
nd

 d
ri

ve
 t

he
 t

ra
ns

fo
rm

 o
f 

th
e 

ne
w

ly
 a

rr
iv

ed
 d

at
a 

in
to

 a
 s

ui
ta

bl
e 
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rm

at
 t

o

8.
6 

R
ep

lic
at

e 
23

9

m
ee

t t
he

 d
ow

ns
tr

ea
m

 s
ys

te
m

s 
ne

ed
s.

 T
he

se
 m

ig
ht

 u
se

, f
or

 e
xa

m
pl

e,
 a

ny
 o

f 
th

e 
re

po
si

to
-

ri
es

—
(1

0)
, (

11
),

 a
nd

 (1
2)

—
fo

r u
se

 w
ith

 th
ei

r 
ap

pr
op

ri
at

e 
se

rv
ic

es
.

4.
A

ft
er

 th
e 

tr
an

sf
or

m
 jo

b 
is

 c
om

pl
et

e,
 m

et
ad

at
a 

is
 w

ri
tte

n 
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ck
 in

to
 th

e 
M

et
ad

at
a 

R
ep

os
ito

ry
(8
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w
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 s

ui
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bl
e 

st
at

is
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s 
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 r
ow

s 
pr
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es

se
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 r
ow

s 
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ile
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 a
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 o
th

er
 s
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tu

s 
in

fo
rm

at
io

n.
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n 
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e 
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8.
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e
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at
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ar
dw

ar
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o 

m
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e 
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e 

m
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 f
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m
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-
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 m
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 m
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 c
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st
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bl

e 
co

pi
es

 o
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up
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ed
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 s
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m
s.

 F
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e 
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rp
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es

 o
f 
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 b
oo

k,
 w

e 
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en

tr
at

e 
on

 s
om

e 
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at
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n-
in
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 e
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ly
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e 
of

 p
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 in
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e.

8.
6.

1 
R

ep
lic

at
e 

C
ap

ab
ili

ti
es

Te
ch

ni
qu

es
 s

uc
h 

as
 lo

ad
/u

nl
oa

d,
 e

xp
or

ts
, a

nd
 F

T
P 

ca
n 

be
 u

se
d 

to
 m

an
ag

e 
th

is
 f

un
ct

io
n;

 h
ow

ev
er

, 
th

es
e 

te
ch

ni
qu

es
 o

ft
en

 s
tr

ug
gl

e 
w

ith
 m

an
ag

in
g 

la
te

nc
y,

 a
ud

it,
 o

r 
pe

rf
or

m
an

ce
 is

su
es

. I
n 

ad
di

tio
n,

 
th

ey
 o

ft
en

 r
eq

ui
re

 a
dd

iti
on

al
 c

us
to

m
 c

od
e 

or
 s

cr
ip

ts
 to

 im
pl

em
en

t t
he

m
, w

hi
ch

 m
ak

e 
th

em
 d

if
fi-

cu
lt 

to
 ti

e 
in

to
 a

ny
 o

ve
ra

ll 
da

ta
 m

ov
em

en
t a

nd
 M

et
ad

at
a 

st
ra

te
gy

.
L

og
 s
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pp
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g 
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 s

om
et

im
es

 a
dd

re
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ed
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s 
a 

sp
ec

ifi
c 

ty
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 o
f 

re
pl

ic
at

io
n—
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e 

th
at

 is
 u

se
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ge
t a

n 
ex
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t d

up
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at
e 

of
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r. 

T
hi

s 
m

et
ho

d 
is

 ty
pi

ca
lly

 u
se

d 
to

 c
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 c
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 c
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 c
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 f
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e 

da
ta
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rg
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 d
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 d
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he
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 C
ap

-
tu

re
 p

ro
gr

am
 r

un
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on
 t

he
 s

ou
rc

e 
sy

st
em

 a
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 r
ea

ds
 t

he
 s

ou
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e 
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ta
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se
 t

ra
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tio

na
l 

lo
gs

 f
or

 
ch

an
ge

d 
so

ur
ce

 d
at

a 
an

d 
w

ri
te

s 
th

e 
ch

an
ge

s 
to

 o
ne

 (
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 m
an

y)
 m

es
sa

ge
 q

ue
ue

s.
 T
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 Q

 A
pp

ly
 p

ro
-

gr
am

 g
en

er
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ly
 r

un
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on
 th

e 
ta

rg
et

 s
ys

te
m

 a
nd

 r
et

ri
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es
 c
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tu

re
d 

ch
an

ge
s 

fr
om

 q
ue

ue
s 

an
d 

w
ri

te
s 

th
e 

ch
an

ge
s 

to
 ta

rg
et

s.
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io
n

M
os

t 
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m
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al
 t

oo
lin

g 
to

 s
up

po
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ue

ue
 r

ep
lic

at
io

n 
cr

ea
te

s 
da

ta
ba

se
 t
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le

s 
to

 t
ra

ck
 t

he
 

in
fo

rm
at

io
n 

th
at

 t
he

y 
re

qu
ir

e 
to

 d
o 

th
ei

r 
ta

sk
s 

an
d 

to
 s

to
re

 i
nf

or
m

at
io

n 
th

at
 t

he
y 

ge
ne

ra
te

 t
he

m
-

se
lv

es
 (

M
et

ad
at

a)
. T

hi
s 

in
cl

ud
es

 i
nf

or
m

at
io

n 
th

at
 y

ou
 c

an
 u

se
 t

o 
fin

d 
ou

t 
ho

w
 w

el
l 

th
ey

 a
re

 p
er

-
fo

rm
in

g.
 T

he
se

 t
ab

le
s 

co
nt

ai
n 

in
fo

rm
at

io
n 

ab
ou

t 
yo

ur
 r

ep
lic

at
io

n 
so

ur
ce

s,
 t

he
 t

ar
ge

ts
 t

ha
t 

co
rr

es
po

nd
 to

 th
em

, a
nd

 w
hi

ch
 q

ue
ue

 m
an

ag
er

 a
nd

 q
ue

ue
s 

ar
e 

be
in

g 
us

ed
 b

y 
th

e 
Q

 C
ap

tu
re

 p
ro

-
gr

am
. I

t 
is

 p
os

si
bl

e 
to

 r
ep

lic
at

e 
be

tw
ee

n 
re

m
ot

e 
se

rv
er

s 
or

 w
ith

in
 a

 s
in

gl
e 

se
rv

er
, a

nd
 r

ep
lic

at
io

n 
ch

an
ge

s 
ca

n 
be

 in
 a

 s
in

gl
e 

di
re

ct
io

n 
or

 in
 m

ul
tip

le
 d

ir
ec

tio
ns

. R
ep

lic
at

in
g 

in
 m

ul
tip

le
 d

ir
ec

tio
ns

 c
an

 
be

 b
id

ir
ec

tio
na

l (
us

ef
ul

 f
or

 m
an

ag
in

g 
st

an
db

y 
or

 b
ac

ku
p 

sy
st

em
s)

 o
r 

pe
er

-t
o-

pe
er

 (
us

ef
ul

 f
or

 s
yn

-
ch

ro
ni

zi
ng

 d
at

a 
on

 p
ro

du
ct

io
n 

sy
st

em
s)
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ha
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 d
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5.

2,
 6

.5
.3
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.5

.4
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ee
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pp
lic

ab
le

 p
at

te
rn

s)
 th

at
 su

pp
or

t s
uc

h 
Q

-b
as

ed
 re

pl
ic

at
io

n 
sc

en
ar

io
s.

8.
6.

2 
R

ep
lic

at
io

n 
S

ce
na

ri
o

A
n 

in
cr

ea
si

ng
ly

 a
cc

ep
te

d 
te

ch
ni

qu
e 

fo
r t

he
 p

op
ul

at
io

n 
of

 a
n 

en
te

rp
ri

se
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W
 is

 th
e 
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en

ar
io

 th
at

 u
se

s 
Q

ue
ue

 r
ep

lic
at

io
n 

to
 tr

ic
kl

e 
fe

ed
 d

at
a 

fr
om

 a
 v

ar
ie

ty
 o

f 
so

ur
ce

s.
 U

si
ng

 th
e 

C
om

po
ne

nt
 O

ve
rv

ie
w

 
D

ia
gr

am
 f

ro
m

 C
ha

pt
er
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, 

w
e 

ca
n 

de
sc

ri
be

 h
ow

 t
he

 R
ep

lic
at

e 
C

om
po

ne
nt

 w
or

ks
 i

n 
co

nj
un

ct
io

n 
w

ith
 th

e 
va

ri
ou

s 
da

ta
 s

to
re

s 
an

d 
ot

he
r e

le
m

en
ts

 to
 p

ro
vi

de
 s

uc
h 

a 
se

rv
ic

e.
 A

 re
al

-l
if

e 
ex

am
pl

e 
of

 th
e 

pr
ac

tic
al

 a
pp

lic
at

io
n 

of
 t

hi
s 

co
ul

d 
be

 t
he

 r
ea

l-
tim

e 
co

lle
ct

io
n 

of
 P

O
S 

(P
oi

nt
 o

f 
Sa

le
s)

 d
at

a 
fr

om
 

re
ta

il 
ou

tle
ts

 to
 d

ri
ve

 th
e 

co
re

 D
W

 to
 d

el
iv

er
 c

ri
tic

al
 s

al
es

 a
nd

 s
to

ck
 in

fo
rm

at
io

n 
m

or
e 

qu
ic

kl
y 

or
 

us
ed

 to
 d

ri
ve

 s
up

pl
y 

ch
ai

n 
sy

st
em

s 
to

 m
an

ag
e 

th
e 

re
pl

en
is

hm
en

t o
f s

to
ck

 o
n 

a 
sh

or
te

r c
yc

le
.

In
 F

ig
ur

e 
8.

7,
 th

e 
C

om
po

ne
nt

 M
od

el
 f

ro
m

 C
ha

pt
er

 5
 h

as
 b

ee
n 

ab
br

ev
ia

te
d 

to
 s

ho
w

 th
e 

ke
y 

co
m

po
ne

nt
s 

w
or

ki
ng

 to
ge

th
er

 f
or

 th
is

 s
ce

na
ri

o.
 I

n 
th

is
 s

ce
na

ri
o,

 th
e 

as
su

m
pt

io
n 

is
 th

at
 th

e 
R

ep
li-

ca
tio

n 
Se

rv
ic

es
 t

o 
ca

pt
ur

e 
in

fo
rm

at
io

n 
(t

he
 Q

 c
ap

tu
re

 r
ou

tin
es

) 
ar

e 
ru

nn
in

g 
ag

ai
ns

t 
th

e 
ta

rg
et

 
ap

pl
ic

at
io

ns
 (

fo
r 

ex
am

pl
e 

C
R

M
, 

E
R

P,
 o

r 
le

ga
cy

 a
pp

s)
 a

nd
 b

ui
ld

in
g 

a 
qu

eu
e 

re
ad

y 
fo

r 
us

e 
by

 
w

ha
te

ve
r s

er
vi

ce
 re

ad
s 

th
at

 q
ue

ue
. T

he
 fo

llo
w

in
g 

w
al

kt
hr

ou
gh

 li
st

 d
es

cr
ib

es
 a

 ty
pi

ca
l R

ep
lic

at
io

n 
sc

en
ar

io
:

1.
A

 B
us

in
es

s 
Se

rv
ic

e 
(1

) 
(t

ra
di

tio
na

lly
 a

 b
at

ch
 p

ro
ce

ss
, 

ev
en

t, 
or

 t
im

e 
ba

se
d,

 m
or

e 
re

ce
nt

ly
 a

n 
SO

A
 e

na
bl

ed
 c

al
l t

o 
im

pl
em

en
t a

 s
er

vi
ce

) 
in

vo
ke

s 
th

e 
R

ep
lic

at
io

n 
Se

rv
ic

e.
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 d
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at
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l D
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at
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R

ep
lic

at
io

n 
sc

en
ar

io

•
O

pe
ra

ti
on

al
 d

at
a 

(2
)—

T
he

se
 a

re
 d

at
a 

el
em

en
ts

 f
ro

m
 le

ga
cy

, C
R

M
, E

R
P 

pa
ck

ag
es

, 
an

d 
so

 o
n.

•
M

as
te

r 
da

ta
 (

3)
—

T
he

 c
or

e 
da

ta
 e

nt
iti

es
 th

at
 m

ak
e 

up
 a

 b
us

in
es

s,
 s

uc
h 

as
 c

us
to

m
er

, 
lo

ca
tio

n,
 a

cc
ou

nt
, 

or
 p

ro
du

ct
, 

th
at

 c
an

 b
e 

fr
om

 a
n 

M
D

M
 s

ol
ut

io
n 

or
 m

ai
nt

ai
ne

d 
w

ith
in

 o
ne

 o
f t

he
 e

xi
st

in
g 

ap
pl

ic
at

io
ns

.

•
A

na
ly

ti
ca

l d
at

a 
(4

)—
T

hi
s 

da
ta

 c
an

 c
om

e 
fr

om
 o

th
er

 th
ir

d-
pa

rt
y 

so
ur

ce
s,

 w
hi

ch
 a

re
 

po
ss

ib
ly

 s
ta

tis
tic

al
 o

r 
m

ar
ke

tin
g 

re
la

te
d,

 o
r 

fr
om

 i
nt

er
na

l 
da

ta
 t

ha
t 

ha
s 

pr
ev

io
us

ly
 

be
en

 c
re

at
ed

, s
uc

h 
as

 c
us

to
m

er
 s

eg
m

en
ta

tio
n 

m
et

ri
cs

.

D
at

a 
fr

om
 c

on
te

nt
 r

ep
os

ito
ri

es
 c

an
 b

e 
in

vo
lv

ed
 b

ut
 i

t 
ha

s 
pr

ob
ab

ly
 g

on
e 

th
ro

ug
h 

so
m

e 
ot

he
r 

pr
oc

es
s 

fir
st

 (
fo

r 
ex

am
pl

e,
 te

xt
 m

in
in

g)
 to

 p
ro

du
ce

 d
at

a 
th

at
 c

an
 b

e 
co

n-
su

m
ed

 b
y 

an
ot

he
r 

m
or

e 
st

ru
ct

ur
ed

, d
at

a 
st

or
e.

 T
he

 d
at

a 
is

 m
ov

ed
 o

ve
r 

th
e 

E
SB

 (
9)

 to
 

th
e 

R
ep

lic
at

io
n 

C
om

po
ne

nt
 (

7)
 a

s 
a 

m
es

sa
ge

 q
ue

ue
 t

ha
t 

ha
nd

le
s 

au
th

en
tic

at
io

n,
 

au
th

or
iz

at
io

n,
 a

nd
 a

ss
ur

ed
 d

el
iv

er
y.

2.
D

at
a 

is
 c

ap
tu

re
d 

us
in

g 
th

e 
R

ep
lic

at
io

n 
C

om
po

ne
nt

 (
7)

. T
hi

s 
m

ig
ht

 b
e 

be
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us
e 

th
e 

B
us

i-
ne

ss
 S

er
vi

ce
 h

as
 s

im
pl

y 
re

qu
es

te
d 

an
 u
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at

e 
or

 th
e 

R
ep

lic
at

io
n 

Se
rv

ic
e 

m
ig

ht
 b

e 
m
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i-

to
ri

ng
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e 
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eu
e 
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r a

ny
 c

ha
ng

es
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 th
e 

da
ta

 a
nd

 a
pp

ly
in

g 
th

os
e 

ch
an

ge
s 

w
he

n 
th

ey
 a

rr
iv

e.

3.
T

he
 d

at
a 

is
 th

en
 m

ov
ed

 in
to

 th
e 

st
ag

in
g 

la
ye

r 
(8

) 
(t

he
 ta

rg
et

 ta
bl

es
) 

fr
om

 w
hi

ch
 p

ro
ce

ss
-

in
g 

of
 t

hi
s 

da
ta

 c
an

 b
e 

do
ne

 a
s 

ap
pr

op
ri

at
e.

 T
hi

s 
ca

n 
m

ea
n 

bu
ild

in
g 

up
 s

et
s 

of
 d

at
a 

to
 

pr
oc

es
s,

 s
uc

h 
as

 w
he

re
 s

om
e 

fo
rm

 o
f 

su
m

m
ar

iz
at

io
n 

is
 n

ee
de

d,
 o

r 
ta

ki
ng

 e
ac

h 
ro

w
 a

s 
it 

ar
ri

ve
s 

an
d 

pr
oc

es
si

ng
 i

t 
(p

os
si

bl
y 

w
ith

 t
he

 C
le

an
si

ng
 C

om
po

ne
nt

, b
ut

 n
ot

 n
ec

es
sa

ry
).

 
T

he
 d

at
a 

is
 m

ov
ed

 in
to

 th
e 

an
al

yt
ic

s 
da

ta
 r

ep
os

ito
ry

—
fo

r 
ex

am
pl

e,
 a

 D
W

 (
4)

—
fo

r 
us

e 
w

ith
 th

e 
A

na
ly

tic
 S

er
vi

ce
s 

(f
or

 e
xa

m
pl

e,
 B

I)
 u

si
ng

 r
ep

lic
at

io
n 

se
rv

ic
es

 (
7)

.

4.
T

hr
ou

gh
ou

t t
hi

s 
pr

oc
es

s,
 M

et
ad

at
a 

re
ga

rd
in

g 
th

e 
so

ur
ce

 a
nd

 ta
rg

et
 s

ys
te

m
s 

st
ru

ct
ur

e 
an

d 
m

es
sa

ge
 q

ue
ue

s 
st

ru
ct

ur
e 

is
 h

el
d 

in
 th

e 
M

et
ad

at
a 

R
ep

os
ito

ry
 (3

) a
lo

ng
si

de
 a

ny
 M

et
ad

at
a
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, t
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 R
ep
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io
n 

Se
rv

ic
es
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an

 b
e 

fo
un

d 
an

d 
re

us
ed

 w
ith

 o
th

er
 s

ol
ut

io
ns

 w
ith

in
 th

e 
ov

er
-

al
l E

IA
.

8.
7 

Fe
d

er
at

e
T

he
 D

at
a 

Fe
de

ra
tio

n 
st

ag
e 

is
 d

if
fe

re
nt

 f
ro

m
 r

ep
lic

at
io

n 
or

 d
at

a 
m

ov
em

en
t i

n 
ge

ne
ra

l. 
It

s 
pu

rp
os

e 
is

 to
 p

ro
vi

de
 a

 s
in

gl
e 

vi
rt

ua
liz

ed
 v

ie
w

 o
f 

on
e 

or
 m

or
e 

so
ur

ce
 d

at
a 

sy
st

em
s.

8.
7.

1 
Fe

d
er
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e 

C
ap

ab
ili

ti
es

Fe
de

ra
tio

n 
ha

s 
st

ro
ng

 l
in

ks
 i

nt
o 

SO
A

-s
ty

le
 s

ol
ut

io
ns

. W
he

n 
de

si
gn

in
g 

su
ch

 s
ol

ut
io

ns
, 

th
e 

co
re

 
se

rv
ic

es
 r

eq
ui

re
 a

gg
re

ga
te

d,
 q

ua
lit

y 
in

fo
rm

at
io

n 
of

te
n 

fr
om

 m
ul

tip
le

 s
ou

rc
es

. A
dd

iti
on

al
ly

, w
ith

 
th

e 
in

cr
ea

si
ng

 in
te

re
st

 in
 g

ri
d 

an
d 

cl
ou

d 
co

m
pu

tin
g,

 fe
de

ra
tio

n 
m

ig
ht

 b
ec

om
e 

a 
m

uc
h 

m
or

e 
pr

ev
a-

le
nt

 te
ch

no
lo

gy
 th

an
 is

 c
ur

re
nt

ly
 th

e 
ca

se
. A

n 
in

cr
ea

si
ng

 n
um

be
r o

f g
ri

d 
ap

pl
ic

at
io

ns
 m

an
ag

e 
da

ta
 

at
 la

rg
e 

sc
al

es
 o

f 
bo

th
 s

iz
e 

an
d 

di
st

ri
bu

tio
n.

 T
he

 c
om

pl
ex

ity
 o

f 
da

ta
 m

an
ag

em
en

t o
n 

a 
gr

id
 a

ri
se

s 
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om
 th

e 
sc

al
e,

 d
yn

am
is

m
, a

ut
on

om
y,

 a
nd

 d
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tr
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ut
io

n 
of

 d
at

a 
so

ur
ce

s.
 T

he
se

 c
om

pl
ex

iti
es

 c
an

 b
e 

m
ad

e 
tr

an
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ar
en

t t
o 

gr
id

 a
pp
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at

io
ns
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ro

ug
h 

a 
fe

de
ra

tio
n 
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ye

r 
th
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 c

on
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ut
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 e
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in

g 
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se
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a 
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ro
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 d
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tio
n 
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 d

at
a 
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r 
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d 
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in
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al
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l 
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ta
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ng
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 c
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n.
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fic
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g 
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ta
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 m
ul
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 h
et
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 fe
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at

ed
 s
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 d
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ly
 (
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r 
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y 
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g 
a 
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l d
at
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e)
 o

r 
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ce
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pp
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io
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at

 c
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et
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 d
at
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m
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a 
W
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 s

er
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 F
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 e
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m
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e,
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ry
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 d
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a 
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de
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tio
n 

en
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ne
 r

et
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ev
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 d
at
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 t
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pp
ro
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te
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ur

ce
 d

at
a 

sy
st

em
s,
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te

gr
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 m
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e 
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w

, a
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en
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 th

e 
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su
lts

 b
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 th
e 
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ng
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te

m
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at
a 
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de
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tio

n 
al
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s 
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 d
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a 
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om
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ou
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st

em
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A
ny

 d
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m
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 d
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at
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m
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e 

sy
st

em
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d 
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n 

m
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e 
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of

 th
e 

T
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 s
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 d
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ed
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 c
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.
A

 f
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M
et
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a 
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et
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a 

st
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e 
or
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fic

al
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 t

he
 

fe
de

ra
tio

n 
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ol
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el
p 
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ce

ss
 th

e 
so

ur
ce

 d
at
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hi
s 

M
et

ad
at

a 
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e 

vi
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 d
efi

ni
tio

n 
of

 
th

e 
qu

er
y 

th
at

 li
nk

s 
se

ve
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l s
ou

rc
e 

da
ta
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se

s 
or
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ig

ht
 b

e 
m

or
e 

so
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at
ed
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he

re
 f

ed
er

at
io

n 
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m
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ng
 s
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he

et
s,
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at
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r 
X

M
L
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ou

rc
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m

or
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e 
M

et
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at
a 
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at

io
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 th
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ra
te
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so
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ur
ce
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te
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Fe
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id
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 M
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 d
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l d
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ur

ce
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m
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ex
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pl
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 c
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w
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in

 a
n 

M
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 s
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 d
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ye
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ig
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 c
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er
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 c
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e 

fe
de

ra
te

d 
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y 
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st
em
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 s
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ut
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n 
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 d
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ye
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m
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at
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t t
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at
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T
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 f
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 c
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ed
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 c
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so
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at
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so

ur
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 d
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 d
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s 
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-
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ri
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l 
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d 
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r 

re
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ie
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ng
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 d

ea
lin

g 
w

ith
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ge

 a
m

ou
nt

s 
of

 d
at

a 
or

 f
or

 a
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lic
at
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ns

 w
ith
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ifi
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nt

 d
at

a 
qu
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 p
ro
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e 

so
ur

ce
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a.
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th
er

 c
on

si
de
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tio

n 
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e 
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nt
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l p
er

fo
r-
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an

ce
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m
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ct
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ea
d 

of
 a
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ng
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ul

tip
le

 d
at
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so

ur
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 r
un
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de
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 b
e 
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ed

 w
he
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e 
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 o

f r
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in
g 

or
 c
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so

lid
at

in
g 

da
ta
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re
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er
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an
 th

e 
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si
ne

ss
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en
-

efi
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t 
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 F
ed

er
at

io
n 

sc
en

ar
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s 
ar

e 
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ua
lly

 t
ho

se
 w

he
re
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d 

ho
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 w
el
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de

fin
ed
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an

d 
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ow
n 

pe
rf

or
m

an
ce

 c
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ra
ct

er
is

tic
 s

ty
le

 q
ue

ri
es
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re

 r
un

 a
cr

os
s 

m
ul

tip
le

 w
el
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de

fin
ed

 s
ou

rc
es

. F
ed

er
at

io
n 

sc
en

ar
io

s 
al

so
 b

en
efi

t 
fr

om
 s

up
po

rt
in

g 
te

ch
no

lo
gy

 s
uc

h 
as

 u
si

ng
 c

ac
hi

ng
 t

ec
hn

iq
ue

s 
to

 t
ry

 a
nd

 
re

du
ce

 th
e 

ov
er

he
ad

 o
n 

re
ru

nn
in

g 
si

m
ila

r q
ue

ri
es

 a
ga

in
st

 s
ou

rc
e 

sy
st

em
s 

ea
ch

 a
nd

 e
ve

ry
 ti

m
e 

da
ta

 
is

 re
qu

es
te

d.
 F

ed
er

at
io

n 
ca

n 
pl

ay
 a

 ro
le

 w
he

re
 d

at
a 

se
cu

ri
ty

 a
nd

 li
ce

ns
e 

is
su

es
 d

on
’t

 a
llo

w
 th

e 
da

ta
 

to
 b

e 
co

pi
ed

 o
ut

 o
f 

th
e 

so
ur

ce
 s

ys
te

m
(s

) 
in

 p
la

ce
. F

ed
er

at
io

n 
ca

n 
be

 u
se

d 
as

 a
 s

ho
rt

-t
er

m
 t

ec
h-

ni
qu

e 
(f

or
 e

xa
m

pl
e 

in
 te

st
in

g 
sc

en
ar

io
s 

or
 q

ui
ck

 p
ie

ce
s 

of
 w

or
k 

to
 m

an
ag

e 
sy

st
em

s 
th

at
 h

av
e 

be
en

 
ac

qu
ir

ed
 th
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ug

h 
m

er
ge

rs
) t

o 
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if
tly

 d
er

iv
e 

be
ne

fit
 b

ef
or

e 
a 

lo
ng
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m

 s
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at
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gh
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ut
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A
 fe

de
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te
d 

so
lu

tio
n 

ca
n 
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ve

 th
e 

fo
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w
in

g 
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pa
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lit
ie

s:

•
C

or
re

la
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 d
at

a 
fr
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 l
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al

 t
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le
s 

an
d 
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m

ot
e 

da
ta

 s
ou
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f 

al
l 
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e 
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ta
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s 

st
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ed
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lly
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 th
e 

fe
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te

d 
da

ta
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se
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•
U

pd
at

e 
da

ta
 in
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tio
na

l d
at

a 
so

ur
ce

s,
 a

s 
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 th
e 

da
ta

 is
 s

to
re

d 
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 th
e 

fe
de

ra
te

d 
da

ta
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se
.

•
M

ov
e 

da
ta

 to
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nd
 fr

om
 re

la
tio

na
l d

at
a 

so
ur

ce
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ug
h 

th
e 

us
e 
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Q
L

 s
ta

te
m

en
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.

•
U

se
 d

at
a 

so
ur

ce
 p

ro
ce

ss
in

g 
st

re
ng
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 s

en
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ng
 r
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 t
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 d
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a 

so
ur

ce
s 
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r 

pr
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es
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ng
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•
C

om
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at
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L
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m
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tio
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t t

he
 d

at
a 

so
ur

ce
 b

y 
pr

oc
es

si
ng

 p
ar

ts
 o

f 
a 

di
st

ri
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te
d 
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t t
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 fe
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ra
te
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se
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er

.

•
A

cc
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s 
da

ta
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ny
w
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ou
r 

en
te
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se
, r

eg
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 w
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t f
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m
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r 
w
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en
-
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r 
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u 
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e,
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ith

ou
t c

re
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in
g 

ne
w
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at

ab
as

es
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nd
 w

ith
ou

t d
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iv
e 
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an

ge
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g 
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us

in
g 

st
an
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Q

L
 a

nd
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ny
 t

oo
l 

th
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 s
up
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Ja

va
 D

at
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e 

C
on

ne
ct

iv
ity
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D
B

C
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r O
pe

n 
D

at
aB
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e 

C
on

ne
ct

iv
ity
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O

D
B

C
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 th

e 
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 c
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pp
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 s
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 f
ed

er
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n 

se
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er
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 f
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er
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 c
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s 
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h 
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s 
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w
ra

pp
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 a
 v
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 o

f 
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 s
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es
 s

uc
h 
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 r

el
at

io
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l d
at

ab
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M
L

 d
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en
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, 
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ck

ag
ed
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pp

lic
at
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ns
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an

d 
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nt
en

t 
m

an
ag

em
en

t 
an

d 
co
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bo

ra
tio

n 
sy

st
em

s.
 T

he
 f

ed
er

at
io

n 
se

rv
er

 is
 a
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ir

tu
al

 d
at
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e 
w

ith
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ll 
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e 
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 r
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l d
at
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g 
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r c
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er
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e 

sc
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r a
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s 
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s.
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po
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m
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e 
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er
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et
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ng

 a
ll 

th
e 
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 m
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ite
ri
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A
 c
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a 
se
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m
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m
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 i
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m

at
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n 
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w
ith
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e 
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si
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 p
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; f
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 e
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m
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si
ng
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 c
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m
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w

n 
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rc
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s 
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d 
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ed

it 
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e 
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 f
ro
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r 
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en

in
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 p
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ng
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E
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 m
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ht
 b
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ro
ce

ss
in

g 
th

e 
re

qu
es

t. 
D

at
a 

fe
de

ra
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n 
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n 

fr
om

 m
ul
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 s
ou
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 c
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e 
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ed
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to
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es
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In
 t
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, t
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 f
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er
at

io
n 

se
rv

er
 c

an
 a

ct
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s 
se

rv
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e 
pr

ov
id

er
, a

 s
er

vi
ce

 c
on

su
m

er
, o

r 
bo

th
, w

hi
ch

 le
ve

ra
ge

s 
SO

A
 c

on
fo

rm
in

g 
in

te
rf

ac
es

. W
he

n 
th

e 
da

ta
 f

ed
er

at
io

n 
se

rv
er

 e
xp

os
es
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te

-
gr

at
ed

 i
nf

or
m

at
io

n 
as

 a
 s

er
vi

ce
 p

ro
vi

de
r, 

a 
se

rv
ic

e 
co
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um

er
 c

an
 a

cc
es

s 
th

e 
in

te
gr

at
ed

 i
nf

or
m
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n 
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ug

h 
a 

se
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ic
e 
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te
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e.
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a 

fe
de
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n 
se

rv
er

 c
an
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e 
an

d 
th

en
 in

te
gr

at
e 

se
rv

ic
es

 p
ro

vi
de

d 
by

 m
ul
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le

 in
fo

rm
at

io
n 

so
ur

ce
s.

 M
os

t s
uc

ce
ss

fu
l S

O
A

 p
ro
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ct

s 
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s 

fir
st
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n 

th
e 

m
os

t 
im
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rt

an
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m
os

t 
w

id
el

y 
us

ed
 b

us
in

es
s 
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 t
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t 
ar

e 
ex
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se

d 
as

 s
er

vi
ce

s.
 T

he
se
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te
n 
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an

 m
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le

 b
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nd
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m

s.
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at
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ng
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or
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at
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en
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ur
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 c
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Delivery channels

Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)
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Cross-Enterprise
Applications

Mobile 
Applications

Web External
 Data Provider

Enterprise Information Integration

Stream Federate

Transform Cleanse

Profile Discover

Staging

Replicate Deploy
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be
 in

vo
ke

d 
by

 st
an

-
da

rd
s-

ba
se

d 
te

ch
no

lo
gi

es
 in

cl
ud

in
g 

E
A

I a
nd

 E
SB

 p
la

tf
or

m
s,

 a
pp

lic
at

io
ns

, a
nd

 p
or

ta
ls

.

•
F

le
xi

bl
e—

Se
rv

ic
es

 c
an

 b
e 

in
vo

ke
d 

by
 u

si
ng

 m
ul

tip
le

 m
ec

ha
ni

sm
s 

(b
in

di
ng

s)
. A

t a
 m

in
-

im
um

 th
e 

se
rv

ic
e 

sh
ou

ld
 b

e 
ca

pa
bl

e 
of

 b
in

di
ng

 th
es

e 
co

m
po

ne
nt

s 
as

 J
av

a 
M

es
sa

ge
 S

er
-

vi
ce

 (
JM

S)
, 

Ja
va

Sc
ri

pt
 O

bj
ec

t 
N

ot
at

io
n 

(J
SO

N
),

 R
ea

lly
 S

im
pl

e 
Sy

nd
ic

at
io

n 
(R

SS
),

 
R

ep
re

se
nt

at
io

na
l 

St
at

e 
T

ra
ns

fe
r 

(R
E

ST
),

 E
nt

er
pr

is
e 

Ja
va

 B
ea

ns
 (

E
JB

),
 a

nd
 W

eb
 S

er
-

vi
ce

s 
(S

O
A

P/
H

T
T

P)
.

6 
V

ol
um

e 
W

ei
gh

te
d 

A
ve

ra
ge

 P
ri

ce
 (

V
W

A
P)

: A
 tr

ad
in

g 
be

nc
hm

ar
k 

us
ed

 e
sp

ec
ia

lly
 in

 p
en

si
on

 p
la

ns
. V

W
A

P 
is

 c
al

cu
-

la
te

d 
by

 a
dd

in
g 

up
 t

he
 d

ol
la

rs
 t

ra
de

d 
fo

r 
ev

er
y 

tr
an

sa
ct

io
n 

(p
ri

ce
 m

ul
tip

lie
d 

by
 n

um
be

r 
of

 s
ha

re
s 

tr
ad

ed
) 

an
d 

th
en

 
di

vi
di

ng
 b

y 
th

e 
to

ta
l s

ha
re

s 
tr

ad
ed

 fo
r t

he
 d

ay
.

7 
Se

e 
[5

] f
or

 m
or

e 
de

ta
ils

.
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C
ha

p
te

r 
8 

E
nt

er
p

ri
se

 In
fo

rm
at

io
n 

In
te

g
ra

ti
o

n

•
R

eu
sa

bl
e—

T
he

 s
er

vi
ce

s 
pu

bl
is

h 
th

ei
r 

ow
n 

M
et

ad
at

a,
 w

hi
ch

 c
an

 b
e 

fo
un

d 
an

d 
ca

lle
d 

ac
ro

ss
 a

ny
 n

et
w

or
k.

•
M

an
ag

ea
bl

e—
M

on
ito

ri
ng

 s
er

vi
ce

s 
w

ith
in

 th
e 

co
m

po
ne

nt
 e

na
bl

es
 th

e 
tim

el
y 

re
po

rt
in

g 
of

 s
ys

te
m

-w
id

e 
pe

rf
or

m
an

ce
 d

at
a.

 T
hi

s 
fa

ce
t i

s 
im

po
rt

an
t w

he
n 

th
es

e 
de

pl
oy

ed
 s

er
vi

ce
s 

ar
e 

w
or

ki
ng

 w
ith

in
 c

ri
tic

al
 b

us
in

es
s 

pr
oc

es
se

s.

•
R

el
ia

bl
e 

an
d 

hi
gh

ly
 a

va
ila

bl
e—

A
lo

ng
 w

ith
 o

pe
ra

tio
na

l 
ch

ar
ac

te
ri

st
ic

s,
 t

hi
s 

co
m

po
-

ne
nt

 m
us

t b
e 

ca
pa

bl
e 

of
 id

en
tif

yi
ng

 w
he

re
 f

ai
lu

re
s 

oc
cu

r 
an

d 
be

 c
ap

ab
le

 o
f 

re
ro

ut
in

g 
a 

se
rv

ic
e 

re
qu

es
t t

o 
a 

di
ff

er
en

t s
er

ve
r i

n 
th

e 
po

ol
.

•
H

ig
h 

pe
rf

or
m

an
ce

—
L

oa
d 

ba
la

nc
in

g 
an

d 
th

e 
pa

ra
lle

l p
ro

ce
ss

in
g 

ca
pa

bi
lit

ie
s 

(p
os

si
bl

y 
ex

pl
oi

tin
g 

gr
id

 c
ap

ab
ili

tie
s)

 m
us

t b
e 

en
gi

ne
er

ed
 in

to
 th

e 
ov

er
al

l s
ol

ut
io

n 
w

he
n 

th
es

e 
se

r-
vi

ce
s 

ar
e 

us
ed

 e
nt

er
pr

is
e 

w
id

e.
 V

ir
tu

al
iz

at
io

n 
fo

r 
th

es
e 

se
rv

ic
es

 m
ig

ht
 a

ls
o 

be
 n

ec
es

sa
ry

 
to

 e
ns

ur
e 

th
e 

qu
al

ity
 o

f s
er

vi
ce

 m
ea

su
re

s 
ca

n 
be

 m
et

.

8.
9.

2 
D

ep
lo

y 
S

ce
na

ri
o

C
on

si
de

r 
th

e 
ca

se
 o

f 
an

 i
nt

er
na

tio
na

l 
cr

ed
it 

ch
ec

ki
ng

 a
ge

nc
y 

co
m

pa
ny

 t
ha

t 
cu

rr
en

tly
 m

an
ag

es
 

na
m

e 
an

d 
ad

dr
es

s 
m

at
ch

in
g 

th
ro

ug
h 

a 
ba

tc
h 

se
rv

ic
e 

(f
ro

m
 s

up
pl

ie
rs

 s
uc

h 
as

 b
an

ks
 a

nd
 b

ui
ld

in
g 

so
ci

et
ie

s)
 t

ha
t 

va
lid

at
es

 n
am

es
 a

nd
 p

ro
pe

rt
y 

ad
dr

es
se

s.
 T

he
 c

om
pa

ny
 h

as
 p

re
vi

ou
sl

y 
us

ed
 a

ut
o-

m
at

ed
 to

ol
in

g 
to

 im
pr

ov
e 

th
e 

qu
al

ity
 o

f 
its

 d
at

a,
 b

ut
 is

 in
cr

ea
si

ng
ly

 fi
nd

in
g 

th
at

 th
e 

ba
tc

h 
pr

oc
es

s 
is

 ru
nn

in
g 

be
yo

nd
 th

e 
ov

er
ni

gh
t w

in
do

w
 a

nd
 d

at
a 

ca
n 

be
 o

ut
 o

f d
at

e 
of

te
n.

T
he

 c
om

pa
ny

 h
as

 s
ee

n 
a 

hu
ge

 i
nc

re
as

e 
in

 t
he

 n
um

be
r 

of
 c

us
to

m
er

s 
us

in
g 

its
 w

eb
 s

ite
 t

o 
m

on
ito

r 
th

ei
r 

cr
ed

it 
de

ta
ils

 a
nd

 h
av

e 
de

ci
de

d 
to

 in
cl

ud
e 

so
m

e 
ad

di
tio

na
l i

nf
or

m
at

io
n 

in
 th

e 
w

eb
 

fr
on

t 
en

d 
to

 a
llo

w
 u

se
rs

 t
o 

va
lid

at
e 

th
ei

r 
na

m
es

 a
nd

 a
dd

re
ss

es
 o

nl
in

e.
 T

he
 b

us
in

es
s 

pl
an

s 
to

 u
se

 
th

is
 d

at
a 

to
 a

ug
m

en
t t

he
ir

 b
ac

k-
en

d 
sy

st
em

s.
 T

hi
s 

is
 d

on
e 

in
 r

ea
l t

im
e 

to
 e

ns
ur

e 
th

at
 a

ll 
ch

an
ne

ls
 

ca
n 

m
ak

e 
us

e 
of

 th
is

 e
nh

an
ce

d 
da

ta
 a

s 
so

on
 a

s 
po

ss
ib

le
. E

xi
st

in
g 

lo
gi

c 
to

 m
an

ag
e 

th
e 

st
an

da
rd

iz
a-

tio
n 

an
d 

qu
al

ity
 r

ul
es

 h
as

 b
ee

n 
id

en
tifi

ed
 (

se
e 

pr
ev

io
us

 s
ec

tio
ns

),
 a

nd
 th

is
 h

as
 b

ee
n 

se
le

ct
ed

 a
s 

a 
ca

nd
id

at
e 

to
 b

e 
w

ra
pp

ed
 a

s 
an

 i
nf

or
m

at
io

n 
se

rv
ic

e.
 T

hi
s 

is
 i

nv
ok

ed
 w

he
n 

th
e 

m
es

sa
ge

 f
ro

m
 t

he
 

us
er

 f
ro

nt
 e

nd
 is

 d
el

iv
er

ed
 to

 th
at

 s
er

vi
ce

. I
ni

tia
lly

, t
he

 d
at

a 
ar

ri
ve

s 
in

 s
ec

ur
e,

 a
sy

nc
hr

on
ou

s,
 a

nd
 

as
su

re
d 

de
liv

er
y 

as
 a

 m
es

sa
ge

 q
ue

ue
 (s

ee
 C

ha
pt

er
 6

, s
ec

tio
n 

6.
5.

4 
fo

r a
n 

ap
pr

op
ri

at
e 

pa
tte

rn
),

 a
nd

 
th

en
 i

t 
is

 s
hr

ed
de

d.
 T

he
 r

el
ev

an
t 

da
ta

 p
as

se
d 

ac
ro

ss
 t

he
 C

le
an

si
ng

 a
nd

 T
ra

ns
fo

rm
 S

er
vi

ce
s 

an
d 

fr
om

 t
he

re
 a

dd
ed

 i
n 

to
 t

he
 r

el
ev

an
t 

ba
ck

 e
nd

 s
ys

te
m

s 
th

ro
ug

h 
th

e 
ap

pr
op

ri
at

e 
se

rv
ic

e 
(f

or
 

ex
am

pl
e,

 M
D

M
 S

er
vi

ce
 o

r 
an

 A
na

ly
tic

al
 S

er
vi

ce
).

 F
ig

ur
e 

8.
13

 d
ep

ic
ts

 th
is

 s
ce

na
ri

o.

1.
T

he
 c

om
pa

ny
’s

 m
as

te
r 

da
ta

 s
ys

te
m

 (
1)

 i
s 

us
ed

 t
o 

pr
es

en
t 

a 
w

eb
 f

or
m

 w
ith

 n
am

e 
an

d 
ad

dr
es

s 
de

ta
ils

 t
o 

a 
us

er
 t

hr
ou

gh
 a

 v
ar

ie
ty

 o
f 

de
liv

er
y 

ch
an

ne
ls

 s
uc

h 
as

 P
D

A
s,

 P
C

s 
or

 
sm

ar
t p

ho
ne

s 
(2

) 
(n

ot
e 

th
at

 th
e 

se
rv

ic
e 

co
ul

d 
be

 e
na

bl
ed

 th
ro

ug
h 

a 
m

as
hu

p 
D

ep
lo

ya
bl

e 
Se

rv
ic

e)
 (3

).

2.
T

he
 u

se
r 

va
lid

at
es

 a
nd

/o
r 

ch
an

ge
s 

th
es

e 
de

ta
ils

 a
nd

 s
en

ds
 th

is
 b

ac
k 

to
 th

e 
bu

si
ne

ss
 a

s 
an

 
X

M
L

 d
at

a 
st

re
am

.

8.
9 

D
ep

lo
y 
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Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
M

D
M

 S
er

vi
ce

s

M
as

te
r 

D
at

a

E
nt

er
pr

is
e 

C
on

te
nt

 M
gt

 
C

on
te

nt
 S

er
vi

ce
s

U
ns

tr
uc

tu
re

d 
D

at
a

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

O
pe

ra
tio

na
l A

pp
lic

at
io

ns

O
pe

ra
tio

na
l S

er
vi

ce
s

O
pe

ra
tio

na
l A

pp
lic

at
io

ns

O
pe

ra
tio

na
l S

er
vi

ce
s

O
pe

ra
tio

na
l A

pp
lic

at
io

ns

O
pe

ra
tio

na
l S

er
vi

ce
s

M
et

ad
at

a 
M

an
ag

em
en

t 
M

et
ad

at
a 

S
er

vi
ce

s

M
et

ad
at

a

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

M
as

hu
p 

H
ub

 
M

as
hu

p 
S

er
ve

r

C
at

al
og

 o
f 

M
as

hu
ps

P
re

se
nt

at
io

n 
S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

Infrastructure Security Component

Productivity
UI

Web Enterprise
Portals

Delivery Channels

1

2

3

78

9

10 11

S
er

vi
ce

 R
eg

is
tr

y 
&

 R
ep

os
ito

ry
 

12

Enterprise Information Integration

Stream

Federate Prole Discover

Staging

Replication Deploy

Transform

4

Cleanse

5

6

F
ig

u
re

 8
.1

3 
D

ep
lo

y 
sc

en
ar

io

3.
T

hi
s 

st
re

am
 tr

av
el

s 
ov

er
 th

e 
In

te
rn

et
, i

s 
au

th
en

tic
at

ed
, a

nd
 is

 p
as

se
d 

ov
er

 th
e 

E
SB

 w
he

re
 

it 
is

 s
hr

ed
de

d 
an

d 
pr

oc
es

se
d 

by
 t

he
 C

le
an

se
 (

4)
 a

nd
 T

ra
ns

fo
rm

 (
5)

 C
om

po
ne

nt
s.

 B
ot

h 
th

es
e 

co
m

po
ne

nt
s 

ha
ve

 b
ee

n 
en

ab
le

d 
as

 w
eb

 s
er

vi
ce

s 
(i

t c
ou

ld
 b

e 
ot

he
r 

st
an

da
rd

s 
us

ed
) 

an
d 

th
ei

r 
de

ta
ils

 h
el

d 
in

 t
he

 M
et

ad
at

a 
R

ep
os

ito
ry

 (
7)

. T
he

 C
le

an
si

ng
 S

er
vi

ce
 c

ou
ld

 f
or

 
ex

am
pl

e 
in

cl
ud

e:

•
M

at
ch

in
g 

Se
rv

ic
es

—
T

he
se

 e
na

bl
e 

da
ta

 in
te

gr
at

io
n 

lo
gi

c 
to

 b
e 

pa
ck

ag
ed

 a
s 

a 
sh

ar
ed

 
se

rv
ic

e 
th

at
 c

an
 b

e 
ca

lle
d 

by
 e

nt
er

pr
is

e 
ap

pl
ic

at
io

n 
in

te
gr

at
io

n 
pl

at
fo

rm
s.

 T
hi

s 
ty

pe
 o

f 
se

rv
ic

e 
al

lo
w

s 
re

fe
re

nc
e 

da
ta

 s
uc

h 
as

 c
us

to
m

er
, 

in
ve

nt
or

y,
 a

nd
 p

ro
du

ct
 d

at
a 

to
 b

e 
m

at
ch

ed
 to

 a
nd

 k
ep

t c
ur

re
nt

 w
ith

 a
 m

as
te

r 
st

or
e 

w
ith

 e
ac

h 
tr

an
sa

ct
io

n.

•
T

ra
ns

fo
rm

 S
er

vi
ce

s—
T

he
se

 c
an

 e
na

bl
e 

in
-fl

ig
ht

 t
ra

ns
fo

rm
at

io
n,

 w
hi

ch
 e

na
bl

es
 

en
ri

ch
m

en
t l

og
ic

 to
 b

e 
pa

ck
ag

ed
 a

s 
sh

ar
ed

 s
er

vi
ce

s 
so

 th
at

 c
ap

ab
ili

tie
s 

su
ch

 a
s 

pr
od

-
uc

t 
na

m
e 

st
an

da
rd

iz
at

io
n,

 a
dd

re
ss

 v
al

id
at

io
n,

 o
r 

da
ta

 f
or

m
at

 t
ra

ns
fo

rm
at

io
ns

 c
an

 b
e 

sh
ar

ed
 a

nd
 re

us
ed

 a
cr

os
s 

pr
oj

ec
ts

.

4.
T

he
 D

ep
lo

y 
C

om
po

ne
nt

 (
6)

 t
ak

es
 t

he
 r

eq
ue

st
, 

w
hi

ch
 h

ol
ds

 d
et

ai
ls

 o
f 

th
e 

se
rv

ic
e 

re
qu

ir
ed

. T
he

 s
er

vi
ce

 r
eg

is
tr

y 
an

d 
re

po
si

to
ry

 (
12

) 
is

 q
ue

ri
ed

 to
 id

en
tif

y 
th

e 
se

rv
ic

es
 a

nd
 

bi
nd

 th
em

 to
 th

e 
ca

lli
ng

 r
ou

tin
e.

 T
he

 D
ep

lo
y 

C
om

po
ne

nt
 m

ak
es

 u
se

 o
f 

th
e 

se
rv

ic
e 

re
g-

is
tr

y 
an

d 
re

po
si

to
ry

 to
 id

en
tif

y 
th

e 
de

ta
ils

 o
f t

he
 c

on
te

xt
 o

f t
he

 s
er

vi
ce

 (w
ha

t i
t d

oe
s)

 a
nd

 
th

e 
ap

pr
op

ri
at

e 
in

te
rf

ac
es

 re
qu

ir
ed

 o
f 

th
e 

se
rv

ic
e.

5.
T

he
 s

er
vi

ce
s 

ar
e 

bo
un

d 
to

 th
e 

ca
lli

ng
 r

ou
tin

es
, i

nv
ok

ed
, a

nd
 r

un
. A

ny
 M

et
ad

at
a 

de
ri

ve
d 

fr
om

 th
es

e 
se

rv
ic

es
 is

 c
ap

tu
re

d 
by

 p
as

si
ng

 th
e 

M
et

ad
at

a 
to

 th
e 

M
et

ad
at

a 
Se

rv
ic

es
 (9

) f
or

 
st

or
ag

e 
in

 th
e 

M
et

ad
at

a 
R

ep
os

ito
ry

 (
7)

.

6.
A

ft
er

 p
ro

ce
ss

in
g 

is
 c

om
pl

et
e,

 a
no

th
er

 s
er

vi
ce

 (
1,

 8
, 9

, 1
0,

 1
1)

 m
ig

ht
 t

ak
e 

th
is

 d
at

a 
an

d 
pr

op
ag

at
e 

it 
in

to
 a

ny
 o

r 
al

l o
f 

th
e 

re
po

si
to

ri
es

 (
12

) 
fo

r 
us

e 
in

 o
th

er
 a

re
as

 o
f 

th
e 

bu
si

ne
ss

.
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8.
10

 C
o

nc
lu

si
o

n
In

 th
is

 c
ha

pt
er

, w
e 

di
sc

us
se

d 
m

or
e 

of
 th

e 
w

or
k 

de
sc

ri
be

d 
in

 C
ha

pt
er

s 
3,

 4
, a

nd
 5

 b
y 

de
sc

ri
bi

ng
 th

e 
ro

le
 a

nd
 f

un
ct

io
n 

of
 th

e 
E

II
 la

ye
r. 

W
e 

de
sc
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 p

ay
 e

ve
ry

 m
on

th
. 

In
 s

ho
rt

, t
he

 u
til

ity
 c

an
no

t c
ha

rg
e 

in
cr

ea
se

d 
co

st
s 

to
 th

e 
ra

te
 p

ay
er

. H
ow

ev
er

, i
n 

m
an

y 
co

un
tr

ie
s,

 
th
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 o
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hr
ou

gh
pu

t, 
sp

ee
ds

 s
er

vi
ce

 r
es

to
ra

tio
n 

af
te

r 
ou

ta
ge

s,
 a

nd
 

m
or

e.
 W

ith
 m

od
er

n 
ne

tw
or

k 
an

al
yt

ic
s 

to
ol

s,
 s

en
so

r 
an

d 
m

et
er

 d
at

a 
ca

n 
be

 m
in

ed
5 

to
 s

up
po

rt
 k

ey

4 
Se

e 
m

or
e 

in
fo

rm
at

io
n 

on
 S

up
er

vi
so

ry
 C

on
tr

ol
 a

nd
 D

at
a 

A
cq

ui
si

tio
n 

(S
C

A
D

A
) a

pp
lie

d 
to

 th
e 

ut
ili

ty
 in

du
st

ry
 in

 [5
].

5 
Ty

pi
ca

lly
, 

in
 I

U
N

 s
ol

ut
io

ns
, 

st
at

ic
 m

et
er

 d
ev

ic
e 

da
ta

 i
s 

co
rr

el
at

ed
 w

ith
 s

tr
ea

m
ed

 e
ne

rg
y 

co
ns

um
pt

io
n 

da
ta

. 
T

hi
s 

re
fe

rs
 to

 th
e 

re
al

-t
im

e 
A

na
ly

tic
s 

Se
rv

ic
es

 a
nd

 M
as

te
r 

D
at

a 
M

an
ag

em
en

t (
M

D
M

) 
co

m
po

ne
nt

s 
in

 th
e 

E
IA

 C
om

po
ne

nt
 

M
od

el
.

9.
1 

B
us

in
es

s 
S

ce
na

ri
o

s 
an

d
 U

se
 C

as
es

 o
f t

he
 IU

N
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st
ra

te
gi

c 
im

pe
ra

tiv
es

. O
ne

 s
tr

at
eg

ic
 o

pt
io

n 
m

ig
ht

 b
e 

to
 ta

rg
et

 th
e 

in
ve

st
m

en
t i

n 
co

m
po

ne
nt

s 
th

at
 a

re
 

ab
ou

t t
o 

fa
il 

or
 a

re
 r

un
ni

ng
 n

ea
r 

fu
ll 

ca
pa

ci
ty

; i
n 

th
is

 c
as

e,
 th

e 
m

aj
or

 o
bj

ec
tiv

e 
is

 a
bo

ut
 a

vo
id

in
g 

ne
tw

or
k 

do
w

nt
im

e.
 A

no
th

er
 s

tr
at

eg
ic

 i
m

pe
ra

tiv
e 

m
ig

ht
 e

na
bl

e 
re

al
-t

im
e 

re
co

nfi
gu

ra
tio

n 
in

 t
he

 
ev

en
t o

f a
 b

la
ck

ou
t. 

In
 th

is
 c

as
e,

 th
e 

m
aj

or
 o

bj
ec

tiv
e 

is
 to

 re
du

ce
 d

ow
nt

im
e 

an
d 

re
ve

nu
e 

lo
ss

 w
hi

le
 

m
ai

nt
ai

ni
ng

 a
 p

os
iti

ve
 p

ub
lic

 r
ep

ut
at

io
n.

 F
ur

th
er

m
or

e,
 u

til
ity

 p
ro

vi
de

rs
 c

an
 g

ai
n 

an
 a

dv
an

ta
ge

 in
 

th
e 

bi
lli

ng
 a

nd
 a

cc
ou

nt
in

g 
pr

oc
es

s 
by

 i
m

pl
em

en
tin

g 
do

w
ns

tr
ea

m
 a

pp
lic

at
io

n 
an

d 
op

tim
iz

at
io

n 
to

ol
s 

su
ch

 a
s 

ou
ta

ge
 m

an
ag

em
en

t s
ys

te
m

s.
T

he
 P

re
se

nt
at

io
n 

Se
rv

ic
es

 b
ui

ld
 o

n 
C

us
to

m
er

 I
nf

or
m

at
io

n 
an

d 
In

si
gh

t 
Se

rv
ic

es
, 

w
hi

ch
 

im
pl

em
en

t E
II

 c
ap

ab
ili

tie
s.

 T
he

 P
re

se
nt

at
io

n 
Se

rv
ic

es
 c

an
 b

e 
im

pl
em

en
te

d 
as

 a
 u

til
ity

 d
as

hb
oa

rd
 to

 
ga

in
 m

or
e 

cu
st

om
er

 in
si

gh
t o

r a
s 

a 
co

ns
um

er
 p

or
ta

l t
ha

t l
in

ks
 c

us
to

m
er

 d
em

an
d 

to
 u

til
ity

 s
er

vi
ce

s.
 

T
he

 la
tte

r i
m

pl
em

en
ta

tio
n 

en
ab

le
s 

cu
st

om
er

s 
to

 m
ak

e 
be

tte
r i

nf
or

m
ed

 d
ec

is
io

ns
 a

bo
ut

 th
ei

r e
ne

rg
y 

us
ag

e.
 T

he
 a

bi
lit

y 
fo

r a
 c

on
su

m
er

 to
 c

on
tr

ol
 e

ne
rg

y 
co

ns
um

pt
io

n 
co

up
le

d 
w

ith
 d

at
a 

to
 m

an
ag

e 
an

d 
im

pr
ov

e 
bi

ll 
ac

cu
ra

cy
 is

 a
 h

ug
e 

be
ne

fit
. L

ik
ew

is
e,

 th
e 

cu
st

om
er

 b
en

efi
ts

 f
ro

m
 b

et
te

r 
ta

ri
ff

s 
th

at
 fi

t 
th

e 
ap

pr
op

ri
at

e 
co

ns
um

pt
io

n 
pa

tte
rn

. M
od

el
in

g 
pr

od
uc

ts
6 
th

at
 e

na
bl

e 
op

er
at

or
s 

an
d 

ge
ne

ra
to

rs
 th

e 
ca

pa
bi

lit
y 

to
 p

re
di

ct
 c

on
su

m
pt

io
n 

be
ha

vi
or

 w
ill

 e
vo

lv
e 

al
on

g 
w

ith
 p

ro
du

ct
s 

th
at

 c
an

 m
od

el
 p

ri
ce

s 
an

d 
fo

re
ca

st
 d

em
an

d.
 T

hi
s 

w
ill

 b
ec

om
e 

in
cr

ea
si

ng
ly

 i
m

po
rt

an
t 

as
 t

he
 m

ov
e 

to
 r

ea
l-

tim
e 

pr
ic

in
g 

co
nt

in
ue

s.
 C

om
pa

ni
es

 th
at

 m
an

ag
e 

ut
ili

ty
 p

ea
k 

de
m

an
ds

 a
nd

 lo
ad

s 
m

us
t a

ls
o 

be
 h

oo
ke

d 
in

to
 th

es
e 

sy
st

em
s 

to
 fu

lly
 m

an
ag

e 
av

ai
la

bi
lit

y 
of

 e
ne

rg
y 

an
d 

re
du

ce
 p

ea
k 

bu
yi

ng
 o

r g
en

er
at

in
g 

ne
ed

s.

9.
1.

3 
Ty

p
ic

al
 U

se
 C

as
es

T
hi

s 
se

ct
io

n 
ex

pl
or

es
 w

hy
 w

e 
ne

ed
 a

n 
in

fo
rm

at
io

n-
ce

nt
ri

c 
ar

ch
ite

ct
ur

e 
an

d 
an

 in
fr

as
tr

uc
tu

re
 th

at
 

su
pp

or
ts

 t
he

 i
nt

eg
ra

tio
n 

of
 c

us
to

m
er

 i
nf

or
m

at
io

n,
 A

dv
an

ce
d 

A
na

ly
tic

s 
an

d 
op

tim
iz

at
io

n 
to

ol
s,

 a
 

cu
st

om
er

 p
or

ta
l, 

an
d 

in
te

lli
ge

nt
 re

ad
er

 s
ys

te
m

s 
th

ro
ug

ho
ut

 th
e 

ut
ili

ty
 n

et
w

or
k.

T
hi

s 
us

e 
ca

se
 fo

r t
he

 IU
N

 s
ta

rt
s 

w
ith

 a
 c

on
tr

ol
le

d 
st

ea
dy

 s
ta

te
, w

hi
ch

 m
ea

ns
 th

at
 a

ll 
pa

rt
s 

of
 

th
e 

sy
st

em
 r

un
 o

pt
im

al
ly

 a
nd

 a
t c

ap
ac

ity
. V

ar
io

us
 o

rg
an

iz
at

io
na

l u
ni

ts
 o

f 
th

e 
ut

ili
ty

 m
on

ito
r 

th
ei

r 
re

sp
ec

tiv
e 

sy
st

em
s,

 p
er

fo
rm

in
g 

va
ri

ou
s 

an
al

yt
ic

s 
an

d 
pr

ep
ar

in
g 

co
nt

in
ge

nc
ie

s 
in

 t
he

 e
ve

nt
 a

n 
in

ci
de

nt
 o

cc
ur

s.
 T

he
 d

is
tr

ib
ut

io
n 

an
d 

en
er

gy
 m

an
ag

em
en

t 
sy

st
em

s 
ar

e 
de

te
rm

in
ed

 t
o 

m
on

ito
r 

po
w

er
 w

av
ef

or
m

, p
ow

er
 fl

ow
s,

 a
nd

 t
he

 s
ta

bi
lit

y 
of

 t
he

 d
is

tr
ib

ut
io

n 
ne

tw
or

k.
 T

he
se

 s
ys

te
m

s 
ar

e 
al

so
 a

w
ar

e 
of

 th
e 

lo
ad

 d
em

an
ds

, t
he

 p
ro

po
se

d 
ge

ne
ra

tio
n 

le
ve

ls
 o

ve
r t

he
 n

ex
t f

ew
 h

ou
rs

 in
te

rn
al

ly
, 

an
d 

th
e 

cu
rr

en
t s

ta
te

 o
f t

he
 g

en
er

at
io

n 
fa

ci
lit

ie
s.

A
dv

an
ce

d 
ou

ta
ge

 a
na

ly
tic

s 
m

ak
es

 r
ec

om
m

en
de

d 
ac

tio
ns

 a
bo

ut
 h

ow
 p

ow
er

 c
an

 b
e 

re
ro

ut
ed

 
du

e 
to

 v
ar

io
us

 o
ut

ag
e 

sc
en

ar
io

s.
 T

he
re

 a
re

 n
o 

pl
an

ne
d 

ou
ta

ge
s 

fo
r m

ai
nt

en
an

ce
; h

ow
ev

er
, a

ll 
cr

ew
s 

ar
e 

pu
t o

n 
al

er
t s

ta
tu

s 
be

ca
us

e 
of

 p
re

di
ct

ed
 b

ad
 w

ea
th

er
 c

on
di

tio
ns

 in
 c

er
ta

in
 a

re
as

. T
he

 u
til

ity
 is

 p
re

-
pa

re
d 

to
 t

ak
e 

ac
tio

n 
to

 p
os

iti
on

 s
er

vi
ce

 c
re

w
s,

 e
qu

ip
m

en
t, 

an
d 

re
so

ur
ce

s 
in

to
 t

ho
se

 a
re

as
 i

n 
an

 
at

te
m

pt
 to

 re
du

ce
 re

sp
on

se
 ti

m
es

 a
nd

 o
ut

ag
e 

du
ra

tio
n 

in
 th

e 
ev

en
t o

f a
n 

ou
ta

ge
. T

hi
s 

is
 d

on
e 

by
 th

e

6 
So

m
e 

ty
pe

s 
of

 g
en

er
at

io
n 

so
ur

ce
s 

m
ig

ht
 n

ot
 b

e 
di

re
ct

ly
 c

on
tr

ol
le

d 
by

 th
e 

ut
ili

ty
. T

he
re

fo
re

, m
od

el
in

g 
pr

od
uc

ts
 d

et
er

-
m

in
e 

ho
w

 m
uc

h 
en

er
gy

 s
ho

ul
d 

be
 a

va
ila

bl
e 

du
ri

ng
 a

 g
iv

en
 p

er
io

d 
of

 ti
m

e.
 T

hi
s 

is
 a

pp
lie

d 
by

 th
e 

co
lla

bo
ra

tiv
e 

m
et

ho
d 

of
 u

se
 o

f P
ro

du
ct

 M
as

te
r D

at
a,

 w
hi

ch
 is

 in
te

gr
at

ed
 w

ith
 c

on
su

m
pt

io
n 

fo
re

ca
st

s.
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C
ha

p
te

r 
9 

In
te

lli
g

en
t 

U
ti

lit
y 

N
et

w
o

rk
s

M
ob

ile
 W

or
kf

or
ce

 M
an

ag
em

en
t S

ys
te

m
, w

hi
ch

 tr
ac

ks
 a

ll 
th

e 
w

or
ke

rs
, t

he
ir

 s
ki

lls
, t

he
ir

 lo
ca

tio
ns

, 
an

d 
th

e 
ro

le
s 

th
at

 m
ig

ht
 b

e 
ne

ed
ed

 o
ve

r 
th

e 
ne

xt
 f

ew
 h

ou
rs

. T
he

re
 a

re
 c

on
si

de
ra

tio
ns

 u
nd

er
w

ay
 to

 
pr

e-
st

ag
e 

eq
ui

pm
en

t a
nd

 r
es

ou
rc

es
 in

 g
eo

gr
ap

hi
c 

ar
ea

s 
th

at
 a

re
 d

ee
m

ed
 to

 b
e 

im
pa

ct
ed

 b
y 

ex
ce

p-
tio

na
l w

ea
th

er
 c

on
di

tio
ns

. A
dv

an
ce

d 
w

ea
th

er
 m

od
el

in
g 

to
ol

s 
su

ch
 a

s 
IB

M
’s

 D
ee

p 
T

hu
nd

er
 m

ig
ht

 
al

so
 b

e 
us

ed
.7 

A
 m

aj
or

 tr
ig

ge
ri

ng
 e

ve
nt

 in
 th

is
 u

se
 c

as
e 

is
 b

ad
 w

ea
th

er
 c

on
di

tio
ns

 th
at

 d
es

ta
bi

liz
e 

th
e 

st
ea

dy
 s

ta
te

 o
f t

he
 s

ys
te

m
s.

 A
ss

um
e 

th
at

 a
 s

er
ie

s 
of

 li
gh

tn
in

g 
st

ri
ke

s 
hi

t a
 tr

an
sm

is
si

on
 li

ne
 fr

om
 o

ne
 

of
 th

e 
ge

ne
ra

tin
g 

st
at

io
ns

, w
hi

ch
 c

au
se

s 
a 

su
rg

e 
in

 tw
o 

of
 th

e 
ph

as
es

. T
hi

s 
po

w
er

 s
ur

ge
 c

an
 s

ev
er

el
y 

da
m

ag
e 

th
e 

ge
ne

ra
tio

n 
fa

ci
lit

y 
if

 it
 is

 n
ot

 d
et

ec
te

d 
im

m
ed

ia
te

ly
 a

nd
 if

 c
or

re
ct

iv
e 

ac
tio

n 
is

 n
ot

 ta
ke

n.
 

Po
w

er
 l

in
e 

se
ns

or
s 

an
d 

re
m

ot
e 

te
rm

in
al

 u
ni

ts
 e

m
be

dd
ed

 i
n 

th
e 

tr
an

sm
is

si
on

 i
nf

ra
st

ru
ct

ur
e 

co
n-

st
an

tly
 m

on
ito

r t
he

 s
ta

te
 o

f t
he

 tr
an

sm
is

si
on

 a
nd

 g
en

er
at

io
n 

sy
st

em
s.

 In
 th

is
 c

as
e,

 a
 tr

an
sm

is
si

on
 li

ne
 

fa
ils

 a
nd

 th
e 

on
lin

e 
tr

an
si

en
t s

ta
bi

lit
y 

co
nt

ro
l s

ys
te

m
 in

di
ca

te
s 

th
at

 th
e 

ne
xt

 g
en

er
at

or
 n

ee
ds

 to
 b

e 
tr

ip
pe

d 
of

fli
ne

. T
he

 sy
st

em
 ta

ke
s 

th
e 

ap
pr

op
ri

at
e 

ac
tio

n 
to

 p
ro

te
ct

 th
e 

ge
ne

ra
to

r. 
If

 th
er

e 
w

er
e 

ac
tio

ns
 

to
 t

ip
 o

ff
 c

us
to

m
er

s,
 t

he
 O

ut
ag

e 
M

an
ag

em
en

t 
Sy

st
em

 w
ou

ld
 n

ee
d 

to
 b

e 
al

er
te

d 
ab

ou
t 

w
hy

 t
he

se
 

un
its

 w
er

e 
ta

ke
n 

of
fli

ne
 s

o 
cr

ew
s 

w
ou

ld
 n

ot
 b

e 
di

sp
at

ch
ed

 to
 fi

x 
a 

pr
ob

le
m

 th
at

 d
id

 n
ot

 e
xi

st
. I

n 
ad

di
-

tio
n,

 th
e 

D
is

tr
ib

ut
io

n 
M

an
ag

em
en

t S
ys

te
m

 is
 u

se
d 

to
 r

ap
id

ly
 fi

gu
re

 o
ut

 h
ow

 m
an

y 
ci

rc
ui

ts
 c

an
 b

e 
re

en
er

gi
ze

d 
af

te
r t

he
 tr

an
sm

is
si

on
 a

nd
 g

en
er

at
io

n 
sy

st
em

s 
ar

e 
ta

ke
n 

of
fli

ne
 to

 m
in

im
iz

e 
th

e 
im

pa
ct

.
A

no
th

er
 u

se
 c

as
e 

is
 th

e 
fa

ct
 th

at
 a

n 
ic

e 
st

or
m

 o
r 

he
av

y 
w

in
ds

 c
au

se
 tr

ee
s 

to
 f

al
l o

n 
ci

rc
ui

ts
, 

im
pa

ct
in

g 
th

e 
di

st
ri

bu
tio

n 
ne

tw
or

k.
 D

ur
in

g 
th

is
 p

er
io

d,
 t

he
 F

au
lt 

M
an

ag
em

en
t 

Sy
st

em
 a

nd
 t

he
 

O
ut

ag
e 

M
an

ag
em

en
t S

ys
te

m
 d

et
ec

t t
he

se
 e

ve
nt

s 
an

d 
se

nd
 a

le
rt

s 
of

 th
e 

ou
ta

ge
s 

vi
a 

th
e 

da
ta

 tr
an

s-
po

rt
 n

et
w

or
k.

 B
y 

co
rr

el
at

in
g 

an
d 

in
te

gr
at

in
g 

al
er

ts
 a

nd
 m

es
sa

ge
 d

at
a 

w
ith

 t
he

 e
nt

er
pr

is
e 

as
se

t 
m

an
ag

em
en

t 
sy

st
em

, 
do

w
ns

tr
ea

m
 a

na
ly

tic
s 

ca
n 

id
en

tif
y 

af
fe

ct
ed

 a
ss

et
s 

an
d 

ta
ke

 a
pp

ro
pr

ia
te

 
ac

tio
ns

 to
 p

re
ve

nt
 in

st
ab

ili
ty

 th
at

 c
ou

ld
 c

au
se

 a
 m

aj
or

 o
ut

ag
e 

to
 th

e 
ut

ili
ty

 a
nd

 p
er

ha
ps

 s
pr

ea
d 

to
 

su
rr

ou
nd

in
g 

sy
st

em
s.

 T
he

 c
us

to
m

er
 in

fo
rm

at
io

n 
sy

st
em

, w
hi

ch
 m

ak
es

 u
se

 o
f 

M
D

M
 c

ap
ab

ili
tie

s 
re

la
te

d 
to

 u
til

ity
 c

on
su

m
er

 d
at

a,
 is

 a
le

rt
ed

 o
f 

th
e 

ou
ta

ge
s 

an
d 

ha
s 

pr
ec

on
fig

ur
ed

 m
ea

su
re

s 
to

 e
xe

-
cu

te
 t

he
 c

on
tin

ge
nc

ie
s 

fo
r 

th
es

e 
ev

en
ts

. 
T

hi
s 

in
cl

ud
es

, 
fo

r 
in

st
an

ce
, 

pr
oa

ct
iv

el
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e 

ty
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s 
of

 m
et

ad
at

a 
to

 
fu

lfi
ll 

a 
de

fin
ed
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se

r n
ee

d.

•
M

et
ad

at
a 

B
ri

dg
es

 S
er

vi
ce

s—
T

he
se

 i
m

po
rt

 a
nd

 e
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or
t 

m
et

ad
at

a 
fr

om
 h

et
er

og
en

eo
us
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ur
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s 
su

ch
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s 
ph

ys
ic

al
 d

at
ab

as
es

 f
ro

m
 a

 h
et

er
og

en
eo

us
 s

et
 o

f 
da

ta
ba

se
s 

or
 e

xp
or

t 
m

et
ad

at
a 

in
to

 E
xc

el
 s

pr
ea

ds
he

et
s 

or
 P

D
F 

do
cu

m
en

ts
.

•
M

et
ad

at
a 

To
ol

s 
In

te
rf

ac
e 

Se
rv

ic
es

—
T

he
se

 e
na

bl
e 

m
et

ad
at

a 
m

od
el

in
g 

to
ol

s 
to

 r
ea

d,
 

m
od

if
y 

an
d 

w
ri

te
 d

at
a 

to
 th

e 
m

et
ad

at
a 

re
po

si
to

ry
.

•
M

et
ad

at
a 

M
od

el
s 

Se
rv

ic
es

—
T

he
se

 e
st

ab
lis

h 
m

et
ad

at
a 

m
od

el
s 

fo
r 

a 
de

fin
ed

 s
et

 o
f 

pr
ob

le
m

s,
 ta

sk
s,

 u
se

 c
as

e 
sc

en
ar

io
s,

 o
r 

bu
si

ne
ss

 p
ro

ce
ss

es
.
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o
m

p
o

ne
nt

 R
el

at
io

ns
hi

p
 D

ia
g

ra
m

s
In

 th
is

 s
ec

tio
n,

 w
e 

co
m

m
en

t o
n 

so
m

e 
of

 th
e 

ke
y 

co
m

po
ne

nt
 r

el
at

io
ns

hi
ps

. A
ll 

of
 th

es
e 

in
te

rf
ac

es
 

ca
n 

be
 d

if
fe

re
nt

, 
de

pe
nd

in
g 

on
 t

he
 i

m
pl

em
en

ta
tio

n 
of

 t
he

 m
et

ad
at

a 
m

an
ag

em
en

t 
st

ra
te

gy
 a

nd
 

pr
od

uc
ts

 c
ho

se
n.

 E
xa

m
pl

es
 a

re
 A

PI
s,

 in
te

rf
ac

e 
pr

ot
oc

ol
s,

 m
es

sa
gi

ng
 in

te
rf

ac
es

, S
tr

uc
tu

re
d 

Q
ue

ry
 

L
an

gu
ag

e 
(S

Q
L

) 
la

ng
ua

ge
 a

nd
 d

at
a 

fo
rm

at
s 

su
ch

 X
M

L
, 

an
d 

ot
he

r 
st

an
da

rd
s-

ba
se

d 
in

te
rf

ac
es

, 
su

ch
 a

s 
th

e 
O

pe
n 

Sy
st

em
 In

te
rc

on
ne

ct
io

n 
(O

SI
) 

re
fe

re
nc

e 
m

od
el

:13

•
M

et
ad

at
a 

To
ol

s 
In

te
rf

ac
e 

re
la

ti
on

sh
ip

 t
o 

Se
rv

ic
es

 D
ir

ec
to

ry
—

T
he

 m
et

ad
at

a 
to

ol
s 

in
te

rf
ac

e 
al

lo
w

s 
a 

lin
k 

to
 th

e 
se

rv
ic

es
 d

ir
ec

to
ry

; f
or

 in
st

an
ce

, a
 re

qu
es

t t
o 

a 
m

et
ad

at
a 

se
r-

vi
ce

 c
an

 b
e 

tr
ig

ge
re

d.

•
M

et
ad

at
a 

To
ol

s 
In

te
rf

ac
e 

re
la

ti
on

sh
ip

 t
o 

M
et

ad
at

a 
B

ri
dg

es
—

In
 a

dd
iti

on
 t

o 
es

ta
b-

lis
hi

ng
 a

n 
in

te
rf

ac
e 

to
 t

he
 s

er
vi

ce
s 

di
re

ct
or

y,
 t

he
re

 i
s 

a 
di

re
ct

 i
nt

er
fa

ce
 t

o 
th

e 
m

et
ad

at
a 

br
id

ge
s 

to
 fa

ci
lit

at
e 

th
e 

in
co

rp
or

at
io

n 
of

 m
et

ad
at

a 
fr

om
 h

et
er

og
en

eo
us

 s
ou

rc
es

.
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C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

•
M

et
ad

at
a 

B
ri

dg
es

 r
el

at
io

ns
hi

p 
to

 R
et

ri
ev

al
—

T
hi

s 
in

te
rl

oc
k 

al
lo

w
s 

fo
r r

et
ri

ev
al

 o
f t

he
 

re
qu

ir
ed

 m
et

ad
at

a 
th

ro
ug

h 
th

e 
co

rr
es

po
nd

in
g 

m
et

ad
at

a 
br

id
ge

s.
 It

 fa
ci

lit
at

es
 th

e 
re

tr
ie

va
l 

of
 th

e 
re

qu
ir

ed
 m

et
ad

at
a 

fo
r 

fu
rt

he
r 

pr
oc

es
si

ng
 (

fo
r 

ex
am

pl
e,

 tr
an

sl
at

io
n 

in
to

 th
e 

fo
rm

at
 

of
 th

e 
co

rr
es

po
nd

in
g 

m
et

ad
at

a 
re

po
si

to
ry

).

•
Se

rv
ic

es
 D

ir
ec

to
ry

 r
el

at
io

ns
hi

p 
to

 R
et

ri
ev

al
—

A
n 

in
te

rf
ac

e 
to

 th
e 

re
tr

ie
va

l c
om

po
ne

nt
 to

 
re

tr
ie

ve
 th

e 
re

qu
es

te
d 

m
et

ad
at

a 
is

 n
ee

de
d.

 T
hi

s 
m

ig
ht

 b
e 

an
 X

M
L

-b
as

ed
 o

r a
 p

ar
am

et
er

iz
ed

 
in

te
rf

ac
e 

th
at

 g
en

er
al

iz
es

 th
e 

in
te

rf
ac

e 
so

 th
at

 it
 c

an
 b

e 
us

ed
 w

ith
 a

 w
id

e 
va

ri
et

y 
of

 o
bj

ec
ts

.

•
Se

rv
ic

es
 D

ir
ec

to
ry

 r
el

at
io

ns
hi

p 
to

 N
av

ig
at

io
n—

T
hi

s 
in

te
rf

ac
e 

pr
ov

id
es

 a
dd

iti
on

al
 

ca
pa

bi
lit

ie
s 

to
 a

llo
w

 n
av

ig
at

io
n 

th
ro

ug
h 

a 
po

te
nt

ia
lly
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rg

e 
nu

m
be

r 
of

 m
et

ad
at

a 
se

rv
ic

es
 

an
d 

bu
si

ne
ss

 a
nd

 t
ec

hn
ic

al
 m

et
ad

at
a.

 T
he

 i
nt

er
fa

ce
 s

ho
ul

d 
as

si
st

 t
he

 r
eq

ue
st

or
 i

n 
na

vi
-

ga
tin

g 
th

ro
ug

h 
th

e 
m

et
ad

at
a 

se
rv

ic
es

 b
y 

lin
ki

ng
 t

he
 b

us
in

es
s 

co
nt

ex
t 

or
 p

ro
bl

em
 t

ha
t 

su
gg

es
ts

 th
e 

ex
pl

oi
ta

tio
n 

of
 m

et
ad

at
a 

to
 th

e 
ap

pr
op

ri
at

e 
m

et
ad

at
a 

se
rv

ic
es

 (
fo

r 
in

st
an

ce
, 

in
 a

 d
at

a 
lin

ea
ge

 s
ce

na
ri

o)
.

•
N

av
ig

at
io

n 
re

la
ti

on
sh

ip
 t

o 
M

et
ad

at
a 

In
de

xi
ng

—
T

hi
s 

in
te

rf
ac

e 
m

ig
ht

 b
e 

im
pl

em
en

te
d 

in
 a

 w
ay

 th
at

 m
et

ad
at

a 
in

de
xi

ng
 se

rv
ic

es
 a

re
 im

pl
ic

itl
y 

re
qu

es
te

d 
by

 th
e 

na
vi

ga
tio

n 
co

m
po

-
ne

nt
. D

ep
en

di
ng

 o
n 

th
e 

ta
sk

s 
th

at
 in

vo
lv

e 
th

e 
na

vi
ga

tio
n 

co
m

po
ne

nt
, t

hi
s 

in
te

rf
ac

e 
le

ve
r-

ag
es

 in
de

xi
ng

 s
er

vi
ce

s 
fo

r a
cc

el
er

at
ed

 id
en

tifi
ca

tio
n 

an
d 

vi
su

al
iz

at
io

n 
of

 th
e 

m
et

ad
at

a.

•
M

et
ad

at
a 

In
de

xi
ng

 r
el

at
io

ns
hi

p 
to

 D
at

a 
an

d 
C

on
te

nt
 D

ir
ec

to
ry

—
A

ft
er

 i
de

nt
ifi

ca
-

tio
n 

th
ro

ug
h 

th
e 

m
et

ad
at

a 
in

de
xi

ng
 s

er
vi

ce
s,

 th
e 

da
ta

 a
nd

 c
on

te
nt

 d
ir

ec
to

ry
 fi

na
lly

 a
llo

w
s 

ac
ce

ss
 to

 th
e 

re
qu

ir
ed

 m
et

ad
at

a.
 T

hi
s 

ca
n 

be
 a

 b
us

in
es

s,
 f

un
ct

io
na

l, 
or

 m
or

e 
te

ch
no

lo
gi

-
ca

l o
r d

at
a-

or
ie

nt
ed

 in
te

rf
ac

e 
de

pe
nd

in
g 

on
 th

e 
st

ru
ct

ur
e 

of
 th

e 
m

et
ad

at
a.

•
Se

rv
ic

es
 D

ir
ec

to
ry

 r
el

at
io

ns
hi

p 
to

 T
ra

ns
la

ti
on

—
T

he
 tr

an
sl

at
io

n 
co

m
po

ne
nt

 m
ig

ht
 b

e 
ca

lle
d 

fr
om

 t
he

 s
er

vi
ce

s 
di

re
ct

or
y 

to
 c

on
ve

rt
 p

ro
pr

ie
ta

ry
 m

et
ad

at
a 

fo
rm

at
s 

to
 c

om
m

on
 

m
et

ad
at

a 
st

an
da

rd
s.
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e 
m
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ly
 im
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te

d 
m

et
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 e
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ir
on

m
en

t, 
w

he
re

 m
et

ad
at

a 
ac

ro
ss
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in
es

s 
un

its
 o

r b
ey

on
d 

th
e 

en
te

rp
ri

se
 n

ee
d 

to
 

be
 s

yn
ch

ro
ni

ze
d.

•
R

et
ri

ev
al

 r
el

at
io

ns
hi

p 
to

 T
ra

ns
la

ti
on

—
T

he
 t

ra
ns

la
tio

n 
co

m
po

ne
nt

 m
ig

ht
 a

ls
o 

be
 

ca
lle

d 
fr

om
 th

e 
re

tr
ie

va
l c

om
po

ne
nt

. T
hi

s 
is

 th
e 

ca
se

 w
he

n 
ac

ce
ss

in
g 

or
 s

to
ri

ng
 m

et
ad

at
a 

in
 th

e 
re

po
si

to
ry

 r
eq

ui
re

s 
tr

an
sf

or
m

at
io

n 
fr

om
 p

ro
pr

ie
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ry
 m
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a 
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rm
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s 

to
 c
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m

on
 

m
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ad
at

a 
st

an
da

rd
s.
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o

m
p

o
ne

nt
 In

te
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ct
io

n 
D

ia
g

ra
m

—
D

ep
lo

ym
en

t 
S

ce
na

ri
o

M
et

ad
at

a 
m

an
ag

em
en

t i
s 

no
t a

n 
en

d 
un

to
 it

se
lf

; i
t s

er
ve

s 
a 

bu
si

ne
ss

 p
ur

po
se

 a
nd

 h
as

 a
 p

iv
ot

al
 ro

le
 

in
 e

na
bl

in
g 

ef
fic

ie
nt

 e
xe

cu
tio

n 
of

 b
us

in
es

s 
us

e 
ca

se
 s

ce
na

ri
os

. I
n 

th
is

 s
ec

tio
n,

 w
e 

us
e 

th
e 

M
et

ad
at

a 
M

an
ag

em
en

t C
om

po
ne

nt
 M

od
el

 a
s 

a 
fo

un
da

tio
n 

fo
r 

a 
de

pl
oy

m
en

t s
ce

na
ri

o.
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hi
s 

is
 p
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e 
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r
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or

e 
in

fo
rm
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m
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n 
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5

al
l 

us
e 
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se

 s
ce

na
ri

os
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H
ow

ev
er

, 
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e 
of
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ce
 c

on
st

ra
in

ts
, 

w
e 

ju
st

 p
re

se
nt

 o
ne

 e
xa

m
pl

e:
 

“A
dj

us
tin

g 
B

I R
ep

or
ts

 a
nd

 D
as

hb
oa

rd
s.
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 B
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s 

C
o

nt
ex

t
A

s 
de
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ri
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d 

pr
ev
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us

ly
, t

hi
s 

sc
en

ar
io

 is
 b

as
ed

 o
n 

th
e 

bu
si

ne
ss

 re
qu

ir
em

en
t t

o 
co

m
pl

y 
w

ith
 n

ew
 g

ov
-

er
nm

en
t r

eg
ul

at
io

ns
 in

 te
rm

s 
of

 a
dj

us
tin

g 
ex

is
tin

g 
B

I r
ep

or
ts

 a
nd

 d
as

hb
oa

rd
s 

to
 a

dd
re

ss
 n

ew
 K

PI
s 

or
 

ot
he

r 
bu

si
ne

ss
 m

et
ri

cs
. A

dj
us

tin
g 

ex
is

tin
g 

B
I 

re
po

rt
s 

an
d 

da
sh

bo
ar

ds
 c

an
 b

e 
m

ot
iv

at
ed

 b
y 

a 
va

ri
et

y 
of

 d
if

fe
re

nt
 s

ce
na

ri
os

, 
su

ch
 a

s 
w

id
en

in
g 

th
e 

bu
si

ne
ss

 s
co

pe
, 

ad
di

ng
 a

dd
iti

on
al

 b
us

in
es

s 
m

et
ri

cs
, 

im
pr

ov
in

g 
bu

si
ne

ss
 in

si
gh

t, 
an

d 
so

 o
n.

 H
ow

ev
er

, w
e 

lim
it 

ou
r s

co
pe

 to
 re

gu
la

to
ry

 c
om

pl
ia

nc
y 

is
su

es
.

T
hi

s 
de

pl
oy

m
en

t 
sc

en
ar

io
 a

pp
lie

s 
to

 m
an

y 
en

te
rp

ri
se

s 
in

 d
if

fe
re

nt
 i

nd
us

tr
ie

s.
 U

pd
at

es
 t

o 
ex

is
tin

g 
re

gu
la

tio
ns

, 
su

ch
 a

s 
th

e 
B

as
el

 I
I,

 A
co

rd
, 

SE
PA

, 
M

iF
ID

, 
U

SA
 P

at
ri

ot
 A

ct
, 

or
 e

m
er

gi
ng

 
re

gu
la

tio
ns

, 
su

ch
 a

s 
So

lv
en

cy
 I

I 
(d

et
ai

ls
 a

nd
 r

ef
er

en
ce

s 
fo

r 
re

gu
la

tio
ns

 c
an

 b
e 

fo
un

d 
on

lin
e 

in
 

A
pp

en
di

x 
C

),
 d

ri
ve

 th
e 

ne
ed

 to
 a

dj
us

t r
ep

or
tin

g 
on

 th
e 

co
m

pl
ia

nc
y 

to
 th

os
e 

re
gu

la
tio

ns
.

T
he

se
 r

eq
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re
m

en
ts

 a
re

 ty
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ca
lly

 a
rt

ic
ul

at
ed

 u
si

ng
 p

ur
e 

bu
si

ne
ss

 la
ng

ua
ge

. B
us

in
es

s 
le

ad
-

er
s 

an
d 

bu
si

ne
ss

 s
ub

je
ct

 m
at

te
r 

ex
pe

rt
s 

de
ri

ve
 n

ew
 K

PI
s 

or
 o

th
er

 m
et

ri
cs

 f
ro

m
 t

he
se

 r
eg

ul
at

or
y 

re
qu

ir
em

en
ts

. T
o 

en
ab

le
 a

 tr
an

sl
at

io
n 

fr
om

 th
e 

bu
si

ne
ss

 to
 th

e 
te

ch
ni

ca
l d

om
ai

n 
an

d 
to

 u
pd

at
e 

th
e 

IT
 s

ys
te

m
 to

 a
dd

re
ss

 th
es

e 
bu

si
ne

ss
 re

qu
ir

em
en

ts
, e

xp
lo

ita
tio

n 
an

d 
in

te
rp

re
ta

tio
n 

of
 b

ot
h 

bu
si

ne
ss

 
an

d 
te

ch
ni

ca
l m

et
ad

at
a 

is
 re

qu
ir

ed
.
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ne
nt
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io
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D
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W
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sc
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in

 t
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 C
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nt
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nt
er

ac
tio

n 
D

ia
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am
 t

he
 f

ol
lo

w
in

g 
ta

sk
s 

th
at

 o
rc

he
st

ra
te

 t
he

 
ex

pl
oi

ta
tio

n 
of

 b
us

in
es

s 
an

d 
te

ch
ni

ca
l m

et
ad

at
a:

• 
T

ra
ns

la
tin

g 
th

e 
bu

si
ne

ss
 re

qu
ir

em
en

ts
, b

us
in

es
s 

la
ng

ua
ge

, K
PI

s,
 a

nd
 o

th
er

 b
us

in
es

s 
m

et
-

ri
cs

 in
to

 th
e 

IT
 d

om
ai

n

• 
Id

en
tif

yi
ng

 a
nd

 u
nd

er
st

an
di

ng
 r

el
ev

an
t 

da
ta

 s
ou

rc
es

: 
T

he
 d

at
a 

so
ur

ce
s 

ca
n 

re
si

de
 i

n 
le

ga
cy

 s
ys

te
m

s,
 p

ac
ka

ge
d 

ap
pl

ic
at

io
ns

 s
uc

h 
as

 S
A
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E
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R
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 c
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el

, 
lo

gi
ca

l, 
an

d 
ph

ys
ic

al
 

da
ta

 m
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 c
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 d
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ra
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 C
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 b
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e 

co
nc

en
tr

at
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 d
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 c
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 b
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 d
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 b
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 d
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 b
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 b
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at
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ra
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 p
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 f
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 b
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 b
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 d
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da

te
d 

ph
ys

ic
al

 d
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 f
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 m
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at
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 p
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 b
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ra
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at
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at
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 t
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 f
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 c
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 D
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 p
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 m
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om

 S
te

p 
10

.

15
.

C
on

ne
ct

iv
ity

 &
 In

te
ro

pe
ra

bi
lit

y 
se

rv
ic

es
 w

ill
 b

e 
us

ed
 fo

r c
om

m
un

ic
at

io
n 

am
on

g 
sy

st
em

s.
 

St
ep

 1
5,

 th
er

ef
or

e,
 c

on
ta

in
s 

se
rv

ic
es

 th
at

 w
ill

 b
e 

re
qu

es
te

d 
at

 v
ar

io
us

 p
oi

nt
s 

in
 th

is
 fl

ow
.



29
8 

C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

Ta
b

le
 1

0.
1 

N
on

-F
un

ct
io

na
l R

eq
ui

re
m

en
ts

#
N

o
n-

Fu
nc

ti
o

na
l 

R
eq

ui
re

m
en

t 
D

es
cr

ip
ti

o
n 

R
el

ev
an

ce

1 
Pe

rf
or

m
an

ce
 

Pe
rf

or
m

an
ce

 n
ee

ds
 to

 b
e 

ac
ce

pt
ab

le
. T

he
re

 a
re

 
cr

iti
ca

l n
ee

ds
 in

 e
xp

lo
iti

ng
 m

et
ad

at
a 

to
 q

ui
ck

ly
 

im
pl

em
en

t n
ew

 B
I r

ep
or

ts
; b

ut
 d

at
a 

vo
lu

m
e,

 
a 

hi
gh

 n
um

be
r 

of
 u

se
rs

, a
nd

 tr
an

sa
ct

io
n 

th
ro

ug
hp

ut
 a

re
 n

ot
 k

ey
 m

et
ri

cs
 fo

r m
et

ad
at

a 
m

an
ag

em
en

t.

M
ed

iu
m

16
.

IT
 S

er
vi

ce
 &

 C
om

pl
ia

nc
e 

M
an

ag
em

en
t 

Se
rv

ic
es

 a
re

 a
n 

un
de

rl
yi

ng
 f

ou
nd

at
io

na
l 

se
t 

of
 

se
rv

ic
es

 a
t t

he
 o

pe
ra

tio
na

l l
ev

el
. F

or
 in

st
an

ce
, a

va
ila

bi
lit

y 
an

d 
qu

al
ity

 o
f s

er
vi

ce
 c

ap
ab

il-
iti

es
 a

re
 p

ar
tic

ul
ar

ly
 im

po
rt

an
t f

or
 th

e 
pe

rv
io

us
 s

te
ps

, w
he

re
 m

et
ad

at
a 

is
 a

cc
es

se
d,

 m
od

-
ifi

ed
, a

nd
 s

to
re

d.

17
.

Fi
na

lly
, a

ft
er

 b
ui

ld
in

g 
th

e 
da

ta
 m

ar
ts

, e
xe

cu
tin

g 
th

e 
tr

an
sf

or
m

at
io

n 
jo

bs
, a

nd
 p

op
ul

at
in

g 
th

e 
da

ta
 m

ar
t 

w
ith

 c
or

re
sp

on
di

ng
 d

at
a 

re
co

rd
s,

 t
he

 r
eq

ui
re

d 
B

I 
re

po
rt

s 
an

d 
da

sh
bo

ar
ds

 
ca

n 
be

 b
ui

lt.
 R

ep
or

tin
g 

to
ol

s 
ar

e 
us

ed
 f

or
 th

is
, w

he
re

 b
us

in
es

s 
m

et
ad

at
a 

(b
us

in
es

s 
m

od
-

el
s)

 a
nd

 te
ch

ni
ca

l m
et

ad
at

a 
(r

ep
or

t s
pe

ci
fic

at
io

ns
 a

nd
 p

hy
si

ca
l d

at
a 

m
od

el
s 

th
at

 s
er

ve
 a

s 
th

e 
ba

se
 fo

r t
he

 d
at

a 
m

ar
t)

 w
ill

 b
e 

ex
pl

oi
te

d.

18
.

T
he

 b
us

in
es

s 
re

qu
ir

em
en

ts
 h

av
e 

be
en

 a
ns

w
er

ed
. B

I 
re

po
rt

s 
an

d 
da

sh
bo

ar
ds

 c
an

 n
ow

 b
e 

us
ed

 b
y 

th
e 

re
qu

es
tin

g 
bu

si
ne

ss
 u

ni
t t

hr
ou

gh
 v

ar
io

us
 d

el
iv

er
y 

ch
an

ne
ls

.

T
hi

s 
de

pl
oy

m
en

t s
ce

na
ri

o 
ill

us
tr

at
es

 h
ow

 b
us

in
es

s 
an

d 
te

ch
ni

ca
l m

et
ad

at
a 

ca
n 

su
pp

or
t t

he
 

im
pl

em
en

ta
tio

n 
of

 i
m

po
rt

an
t 

bu
si

ne
ss

 t
as

ks
. I

n 
th

e 
ne

xt
 s

ec
tio

n,
 w

e 
ex

pl
ai

n 
ho

w
 I

B
M

 p
ro

du
ct

s 
an

d 
to

ol
s 

ef
fic

ie
nt

ly
 s

up
po

rt
 th

is
 d

ep
lo

ym
en

t s
ce

na
ri

o.

10
.6

 S
er

vi
ce

 Q
ua

lit
ie

s 
fo

r 
M

et
ad

at
a 

M
an

ag
em

en
t

In
 t

hi
s 

se
ct

io
n,

 w
e 

in
tr

od
uc

e 
th

e 
se

rv
ic

e 
qu

al
iti

es
 r

ep
re

se
nt

in
g 

th
e 

no
n-

fu
nc

tio
na

l 
re

qu
ir

em
en

ts
 

th
at

 a
re

 re
la

te
d 

to
 th

e 
en

d-
to

-e
nd

 m
et

ad
at

a 
m

an
ag

em
en

t s
co

pe
. B

ec
au

se
 m

et
ad

at
a 

m
an

ag
em

en
t i

s 
no

t 
a 

ke
y 

co
m

po
ne

nt
 i

n 
th

e 
m

is
si

on
-c

ri
tic

al
 o

pe
ra

tio
na

l 
sc

he
m

a 
of

 a
ny

 e
nt

er
pr

is
e,

 t
he

 s
er

vi
ce

 
qu

al
iti

es
 a

re
 s

om
ew

ha
t 

le
ss

 s
tr

ic
t 

co
m

pa
re

d 
to

 c
or

e 
bu

si
ne

ss
 s

ys
te

m
s 

an
d 

m
ai

ns
tr

ea
m

 a
pp

lic
a-

tio
ns

. T
yp

ic
al

ly
, m

et
ad

at
a 

is
 le

ss
 c

ha
lle

ng
in

g 
fr

om
 a

 d
at

a 
vo

lu
m

e 
or

 c
ap

ac
ity

 p
er

sp
ec

tiv
e.

 F
ur

th
er

-
m

or
e,

 s
ys

te
m

s 
m

an
ag

em
en

t, 
op

er
at

io
ns

 m
an

ag
em

en
t, 

or
 o

th
er

 n
on

-f
un

ct
io

na
l 

re
qu

ir
em

en
ts

 a
re

 
le

ss
 c

ri
tic

al
. H

av
in

g 
sa

id
 th

at
, m

et
ad

at
a 

st
ill

 h
as

 a
 p

iv
ot

al
 r

ol
e 

in
 g

en
er

at
in

g 
tr

us
te

d 
in

fo
rm

at
io

n,
 

im
pr

ov
in

g 
bu

si
ne

ss
 i

ns
ig

ht
, 

an
d 

en
ab

lin
g 

bu
si

ne
ss

 i
nn

ov
at

io
n.

 H
ow

ev
er

, 
th

e 
co

re
 r

eq
ui

re
m

en
ts

 
fo

r 
an

 e
nd

-t
o-

en
d 

m
et

ad
at

a 
m

an
ag

em
en

t a
re

 g
ea

re
d 

to
w

ar
d 

ca
pa

bi
lit

ie
s 

su
ch

 a
s 

fu
nc

tio
n,

 in
te

gr
a-

tio
n,

 a
nd

 e
as

e 
of

 in
te

rp
re

ta
tio

n 
an

d 
co

ns
um

pt
io

n.
Ta

bl
e 

10
.1

 d
es

cr
ib

es
 t

he
 n

on
-f

un
ct

io
na

l 
re

qu
ir

em
en

ts
 a

nd
 i

nd
ic

at
es

 t
he

ir
 r

el
ev

an
ce

 i
n 

th
e 

m
et

ad
at

a 
co

nt
ex

t. 
A

s 
yo

u 
ca

n 
se

e,
 w

e 
ca

te
go

ri
ze

d 
ju

st
 a

 fe
w

 s
er

vi
ce

 q
ua

lit
ie

s 
as

 “
H

ig
h.

”

10
.6

 S
er

vi
ce

 Q
ua

lit
ie

s 
fo

r 
M

et
ad

at
a 

M
an

ag
em

en
t 

29
9

Ta
b

le
 1

0.
1 

N
on

-F
un

ct
io

na
l R

eq
ui

re
m

en
ts

#
N

o
n-

Fu
nc

ti
o

na
l 

R
eq

ui
re

m
en

t 
D

es
cr

ip
ti

o
n 

R
el

ev
an

ce

2 
C

ap
ac

ity
 

M
an

ag
em

en
t

B
ec

au
se

 th
e 

m
et

ad
at

a 
vo

lu
m

e 
is

 re
la

tiv
el

y 
sm

al
l, 

ca
pa

ci
ty

 m
an

ag
em

en
t h

as
 a

 s
om

ew
ha

t 
lo

w
 re

le
va

nc
e.

L
ow

3 
G

ro
w

th
 a

nd
 

Sc
al

ab
ili

ty
B

ec
au

se
 m

et
ad

at
a 

vo
lu

m
e 

is
 s

m
al

l c
om

pa
re

d 
to

 
tr

an
sa

ct
io

na
l a

nd
 D

W
 d

at
a,

 th
es

e 
re

qu
ir

em
en

ts
 

ha
ve

 re
la

tiv
el

y 
lo

w
 re

le
va

nc
e.

L
ow

4 
C

on
tin

uo
us

 
A

va
ila

bi
lit

y15

T
he

 im
po

rt
an

ce
 o

f m
et

ad
at

a 
ca

n 
be

co
m

e 
m

is
-

si
on

-c
ri

tic
al

, e
sp

ec
ia

lly
 if

 th
e 

en
te

rp
ri

se
 re

lie
s 

on
 it

s 
in

no
va

tiv
e 

ca
pa

bi
lit

ie
s 

an
d 

ne
ed

s 
to

 fr
e-

qu
en

tly
 g

ai
n 

an
 im

pr
ov

ed
 in

si
gh

t i
nt

o 
th

e 
bu

si
-

ne
ss

. H
ow

ev
er

, c
on

tin
uo

us
 a

va
ila

bi
lit

y 
w

ith
 th

e 
de

fin
ed

 s
co

pe
 is

 s
til

l l
es

s 
re

le
va

nt
 fo

r m
et

ad
at

a 
m

an
ag

em
en

t.

M
ed

iu
m

5 
M

ai
nt

ai
na

bi
lit

y 
M

et
ad

at
a 

ha
s 

to
 b

e 
m

ai
nt

ai
ne

d.
 T

hi
s 

is
 n

ot
 n

ec
-

es
sa

ri
ly

 a
 n

eg
lig

ib
le

 ta
sk

. B
ut

 c
on

si
de

ri
ng

 m
ai

n-
te

na
nc

e 
fo

r o
th

er
 d

at
a 

do
m

ai
ns

, t
he

se
 

re
qu

ir
em

en
ts

 a
re

 le
ss

 re
le

va
nt

.

M
ed

iu
m

6 
Sy

st
em

s 
M

an
ag

em
en

t
In

 th
e 

co
nt

ex
t o

f o
th

er
 s

ys
te

m
s,

 th
e 

re
qu

ir
e-

m
en

ts
 fo

r a
 m

et
ad

at
a 

m
an

ag
em

en
t s

ys
te

m
 a

re
 

m
od

er
at

e.

M
ed

iu
m

7 
O

pe
ra

tio
ns

 
M

an
ag

em
en

t
O

pe
ra

tio
n 

m
an

ag
em

en
t r

eq
ui

re
m

en
ts

 a
ga

in
st

 
th

e 
m

et
ad

at
a 

m
an

ag
em

en
t s

ys
te

m
 a

re
 m

od
er

at
e.

L
ow

8 
C

ha
ng

e 
M

an
ag

em
en

t
C

ha
ng

e 
m

an
ag

em
en

t i
s 

im
po

rt
an

t f
or

 m
et

ad
at

a,
 

be
ca

us
e 

th
e 

st
ru

ct
ur

e 
de

sc
ri

bi
ng

 m
et

ad
at

a 
m

ig
ht

 
va

ry
 b

ro
ad

ly
 d

ep
en

di
ng

 o
n 

ot
he

r I
T

 s
ys

te
m

s 
us

ed
. T

hu
s,

 th
e 

m
et

ad
at

a 
sy

st
em

 m
us

t e
as

e 
th

e 
ad

ap
ta

tio
n 

to
 n

ew
 ty

pe
s 

of
 b

us
in

es
s 

an
d 

te
ch

ni
ca

l m
et

ad
at

a 
as

 w
el

l a
s 

ch
an

ge
s 

in
 

ex
is

tin
g 

m
et

ad
at

a.

H
ig

h

9 
C

on
fig

ur
at

io
n 

an
d 

In
ve

nt
or

y 
M

an
ag

em
en

t

A
lth

ou
gh

 m
et

ad
at

a 
its

el
f i

s 
de

ri
ve

d 
fr

om
 c

on
fig

-
ur

at
io

n 
an

d 
in

ve
nt

or
y 

m
an

ag
em

en
t, 

th
es

e 
re

qu
ir

em
en

ts
 m

ig
ht

 b
e 

le
ss

 re
le

va
nt

 fo
r t

he
 

m
et

ad
at

a 
m

an
ag

em
en

t s
ys

te
m

.

L
ow

15
 C

on
tin

uo
us

 a
va

ila
bi

lit
y 

is
 c

om
pr

is
ed

 o
f h

ig
h 

av
ai

la
bi

lit
y,

 w
hi

ch
 a

dd
re

ss
es

 u
np

la
nn

ed
 o

ut
ag

es
 a

nd
 c

on
tin

uo
us

 o
pe

ra
-

tio
ns

 t
o 

ad
dr

es
s 

pl
an

ne
d 

ou
ta

ge
s.

 H
ig

h 
av

ai
la

bi
lit

y 
al

so
 c

on
ta

in
s 

di
sa

st
er

 r
ec

ov
er

y 
an

d 
ca

n 
be

 a
ch

ie
ve

d 
by

 a
pp

ly
in

g 
fa

ul
t-

to
le

ra
nc

e 
te

ch
ni

qu
es

.



30
0 

C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

10
.7

 A
p

p
lic

ab
le

 O
p

er
at

io
na

l P
at

te
rn

s
To

 b
e 

co
ns

is
te

nt
 w

ith
 th

e 
co

nt
ex

t o
f o

pe
ra

tio
na

l p
at

te
rn

s 
w

e 
in

tr
od

uc
ed

 in
 C

ha
pt

er
 6

, w
e 

el
ab

or
at

e 
on

 th
e 

m
et

ad
at

a-
re

la
te

d 
op

er
at

io
na

l p
at

te
rn

s 
ac

co
rd

in
g 

to
 th

e 
fo

llo
w

in
g 

th
re

e 
“S

co
pe

 o
f 

In
te

gr
a-

tio
n”

 c
at

eg
or

ie
s.

 A
ll 

th
re

e 
ca

te
go

ri
es

 a
pp

ly
 to

 th
e 

bu
si

ne
ss

 a
nd

 te
ch

ni
ca

l m
et

ad
at

a 
do

m
ai

n:

•
D

is
cr

et
e 

So
lu

ti
on

 S
co

pe
—

T
hi

s 
ad

dr
es

se
s 

pr
ed

om
in

at
el

y 
th

e 
ge

ne
ra

tio
n 

an
d 

co
ns

um
p-

tio
n 

of
 m

et
ad

at
a 

in
 a

 s
in

gl
e 

lin
e 

of
 b

us
in

es
s 

or
 e

ve
n 

sm
al

le
r o

rg
an

iz
at

io
ns

. T
hi

s 
ca

te
go

ry
 

re
du

ce
s 

th
e 

sc
op

e 
an

d 
vo

lu
m

e 
of

 m
et

ad
at

a 
co

ns
id

er
ab

ly
. H

ow
ev

er
, t

he
 b

us
in

es
s 

us
e 

ca
se

 
sc

en
ar

io
s 

th
at

 w
e 

in
tr

od
uc

ed
 e

ar
lie

r 
in

 t
hi

s 
ch

ap
te

r 
st

ill
 a

pp
ly

. F
or

 i
ns

ta
nc

e,
 b

ui
ld

in
g 

a 
ne

w
 d

yn
am

ic
 d

at
a 

m
ar

t 
or

 i
m

pl
em

en
tin

g 
a 

Te
lc

o 
pr

ed
ic

tiv
e 

ch
ur

n 
an

al
yt

ic
s 

da
sh

bo
ar

d 
st

ill
 r

eq
ui

re
s 

al
m

os
t 

id
en

tic
al

 m
et

ad
at

a.
 H

ow
ev

er
 t

he
 n

um
be

r 
of

 b
us

in
es

s 
us

er
s 

an
d 

IT
 

pe
rs

on
ne

l 
in

vo
lv

ed
 i

n 
th

e 
ge

ne
ra

tio
n 

an
d 

ex
pl

oi
ta

tio
n 

of
 m

et
ad

at
a 

is
 s

ig
ni

fic
an

tly
 

sm
al

le
r c

om
pa

re
d 

to
 th

e 
ne

xt
 tw

o 
ca

te
go

ri
es

.

•
In

te
gr

at
ed

 S
ol

ut
io

n 
Sc

op
e—

T
hi

s 
is

 ty
pi

ca
lly

 r
el

at
ed

 to
 o

ur
 e

nd
-t

o-
en

d 
m

et
ad

at
a 

m
an

-
ag

em
en

t 
sc

op
e 

w
ith

 t
he

 g
en

er
at

io
n 

an
d 

co
ns

um
pt

io
n 

of
 m

et
ad

at
a 

ac
ro

ss
 t

he
 e

nt
er

pr
is

e 
an

d 
ac

ro
ss

 d
if

fe
re

nt
 u

se
r 

ro
le

s.
 A

s 
w

e 
de

sc
ri

be
d 

ea
rl

ie
r 

in
 th

is
 c

ha
pt

er
, t

he
 “

en
d-

to
-e

nd
” 

as
pe

ct
 o

f m
et

ad
at

a 
m

an
ag

em
en

t i
nc

lu
de

s 
th

e 
ta

sk
s 

an
d 

ne
ed

s 
of

 d
if

fe
re

nt
 b

us
in

es
s 

us
er

s,
 

IT
 p

er
so

nn
el

, 
an

d 
sp

ec
ifi

c 
su

bj
ec

t 
m

at
te

r 
ex

pe
rt

s 
fo

r 
th

em
 t

o 
co

lla
bo

ra
tiv

el
y 

ga
in

Ta
b

le
 1

0.
1 

N
on

-F
un

ct
io

na
l R

eq
ui

re
m

en
ts

#
N

o
n-

Fu
nc

ti
o

na
l 

R
eq

ui
re

m
en

t 
D

es
cr

ip
ti

o
n 

R
el

ev
an

ce

10
 

Se
cu

ri
ty

M
an

ag
em

en
t

M
et

ad
at

a 
its

el
f 

is
 c

ri
tic

al
, s

en
si

tiv
e,

 a
nd

 e
ve

n 
pe

rs
on

al
. I

t c
an

 d
es

cr
ib

e 
so

m
e 

of
 th

e 
ke

y 
bu

si
-

ne
ss

 m
et

ri
cs

 o
r t

he
 s

tr
uc

tu
re

 o
f t

he
 e

nt
ir

e 
en

te
r-

pr
is

e 
bu

si
ne

ss
 m

od
el

. T
ha

t’s
 w

hy
 s

ec
ur

ity
 is

 a
 

cr
iti

ca
l r

eq
ui

re
m

en
t. 

A
no

th
er

 a
sp

ec
t i

s 
th

at
 a

 
m

al
ic

io
us

 c
ha

ng
e 

in
 m

et
ad

at
a 

m
ig

ht
 b

e 
di

sr
up

-
tiv

e 
in

 a
n 

en
vi

ro
nm

en
t w

he
n 

ot
he

r s
ys

te
m

s 
de

pe
nd

 o
n 

it 
(e

.g
., 

m
et

ad
at

a 
re

pr
es

en
tin

g 
se

r-
vi

ce
 d

es
cr

ip
tio

ns
).

H
ig

h

11
 

Pr
ob

le
m

 R
es

ol
ut

io
n 

Pr
ob

le
m

s 
w

ill
 o

cc
ur

, e
sp

ec
ia

lly
 in

 th
e 

ac
cu

ra
cy

, 
re

le
va

nc
e,

 a
nd

 li
nk

 o
f 

bu
si

ne
ss

 a
nd

 te
ch

ni
ca

l 
m

et
ad

at
a.

 P
ro

bl
em

 r
es

ol
ut

io
n 

ca
pa

bi
lit

ie
s 

to
 

m
ai

nt
ai

n 
an

d 
ev

en
 im

pr
ov

e 
m

et
ad

at
a,

 th
e 

m
ea

n-
in

g,
 a

nd
 re

le
va

nc
e 

ar
e 

im
po

rt
an

t.

M
ed

iu
m

12
 

H
el

p 
D

es
k 

In
 th

e 
co

nt
ex

t o
f m

et
ad

at
a,

 th
is

 is
 li

m
ite

d 
to

 
ac

ce
ss

 o
f a

ss
oc

ia
te

d 
m

et
ad

at
a 

fo
r t

im
el

y 
se

rv
ic

e 
pr

ov
is

io
ni

ng
.

L
ow

10
.7

 A
p

p
lic

ab
le

 O
p

er
at

io
na

l P
at

te
rn

s 
30

1

im
pr

ov
ed

 b
us

in
es

s 
in

si
gh

t, 
an

al
yz

in
g 

bu
si

ne
ss

 a
nd

 t
ec

hn
ic

al
 a

no
m

al
ie

s,
 o

r 
in

no
va

tin
g 

ne
w

 b
us

in
es

s 
id

ea
s.

 A
lth

ou
gh

 t
he

 s
tr

uc
tu

re
, 

sc
op

e,
 a

nd
 i

ns
ta

nt
ia

tio
n 

of
 t

he
 m

et
ad

at
a 

its
el

f 
is

 s
im

ila
r 

to
 t

he
 d

is
cr

et
e 

so
lu

tio
n 

sc
op

e,
 t

he
 s

ec
ur

ity
 r

eq
ui

re
m

en
ts

, 
ch

an
ge

 m
an

-
ag

em
en

t 
ne

ed
s,

 e
nt

ir
e 

m
et

ad
at

a 
lif

ec
yc

le
 m

an
ag

em
en

t 
as

pe
ct

s,
 a

nd
 t

he
 e

nd
-t

o-
en

d 
(m

ea
ni

ng
 e

nt
er

pr
is

e-
w

id
e)

 im
pl

em
en

ta
tio

n 
al

m
os

t c
er

ta
in

ly
 m

ea
ns

 m
or

e 
co

m
pl

ex
 o

pe
r-

at
io

na
l p

at
te

rn
s 

fo
r m

et
ad

at
a.

•
C

ro
ss

-D
om

ai
n 

So
lu

ti
on

 S
co

pe
—

T
hi

s 
is

 t
he

 g
en

er
at

io
n 

an
d 

co
ns

um
pt

io
n 

of
 m

et
ad

at
a 

in
 a

 c
ro

ss
-e

nt
er

pr
is

e 
co

nt
ex

t, 
ty

pi
ca

lly
 t

hr
ou

gh
 t

he
 i

nt
er

co
nn

ec
tio

n 
w

ith
 s

up
pl

ie
rs

 a
nd

 
pa

rt
ne

rs
, 

cu
st

om
er

s 
or

 r
eg

ul
at

or
y 

or
ga

ni
za

tio
ns

. 
In

 t
hi

s 
ca

te
go

ry
, 

w
e 

m
ig

ht
 a

ct
ua

lly
 

de
ri

ve
 a

dd
iti

on
al

 m
et

ad
at

a 
st

ru
ct

ur
es

 a
nd

 in
st

an
tia

tio
ns

, d
ep

en
di

ng
 o

n 
th

e 
na

tu
re

 o
f 

th
e 

co
lla

bo
ra

tio
n 

w
ith

 s
up

pl
ie

r, 
pa

rt
ne

rs
 o

r 
th

ir
d-

pa
rt

y 
ve

nd
or

s.
 S

im
ila

r 
to

 t
he

 i
nt

eg
ra

te
d 

so
lu

tio
n 

sc
op

e,
 t

he
 s

ec
ur

ity
 r

eq
ui

re
m

en
ts

, c
ro

ss
-e

nt
er

pr
is

e 
ch

an
ge

 m
an

ag
em

en
t 

ne
ed

s,
 

an
d 

th
e 

br
oa

de
r 

m
et

ad
at

a 
lif

ec
yc

le
 m

an
ag

em
en

t 
as

pe
ct

s 
re

qu
ir

es
 a

 m
or

e 
se

cu
re

 a
nd

 
so

ph
is

tic
at

ed
 m

et
ad

at
a 

op
er

at
io

na
l 

pa
tte

rn
. 

In
 a

dd
iti

on
, 

in
 t

hi
s 

sc
op

e,
 t

he
 o

pe
ra

tio
na

l 
pa

tte
rn

 i
s 

ch
ar

ac
te

ri
ze

d 
by

 t
he

 e
xi

st
en

ce
 o

f 
m

ul
tip

le
 m

et
ad

at
a 

re
po

si
to

ri
es

 w
ith

—
at

 
le

as
t 

to
 s

om
e 

de
gr

ee
—

ov
er

la
pp

in
g 

an
d 

po
ss

ib
ly

 e
ve

n 
in

co
ns

is
te

nt
 m

et
ad

at
a 

st
ru

ct
ur

es
.

It
 is

 w
or

th
w

hi
le

 to
 c

on
du

ct
 a

 s
im

ila
r e

xe
rc

is
e 

w
ith

 s
om

e 
of

 th
e 

ot
he

r o
pe

ra
tio

na
l p

at
te

rn
s.

 H
ow

-
ev

er
, f

or
 s

pa
ce

 re
as

on
s,

 w
e 

ha
ve

 c
ho

se
n 

th
e 

fe
de

ra
te

d 
m

et
ad

at
a 

pa
tte

rn
. W

ha
t a

re
 th

e 
ke

y 
ch

ar
ac

te
ri

s-
tic

s 
of

 t
hi

s 
op

er
at

io
na

l 
pa

tte
rn

? 
Ta

bl
e 

10
.2

 o
ut

lin
es

 j
us

t 
a 

fe
w

 c
ha

ra
ct

er
is

tic
s.

 T
he

 s
ol

ut
io

n 
sc

op
e 

co
lu

m
n 

in
di

ca
te

s 
fo

r w
hi

ch
 p

re
vi

ou
sl

y 
di

sc
us

se
d 

sc
op

e 
th

e 
ch

ar
ac

te
ri

st
ic

 is
 p

ar
tic

ul
ar

ly
 a

pp
lic

ab
le

.

Ta
b

le
 1

0.
2 

C
ha

ra
ct

er
is

tic
s 

of
 F

ed
er

at
ed

 M
et

ad
at

a 
P

at
te

rn

C
ha

ra
ct

er
is

ti
cs

 
D

es
cr

ip
ti

o
n 

S
o

lu
ti

o
n 

S
co

p
e

M
ul

tip
le

 M
et

ad
at

a 
R

ep
os

ito
ri

es
T

he
se

 re
po

si
to

ri
es

 m
ig

ht
 b

e 
di

st
ri

bu
te

d 
th

ro
ug

ho
ut

 th
e 

en
te

rp
ri

se
 (i

nt
eg

ra
te

d)
 o

r 
be

yo
nd

 th
e 

en
te

rp
ri

se
 (c

ro
ss

-d
om

ai
n)

, r
eq

ui
r-

in
g 

ad
di

tio
na

l o
pe

ra
tio

na
l c

ap
ab

ili
tie

s 
to

 
in

cl
ud

e 
va

ri
ou

s 
br

an
ch

 o
ffi

ce
s,

 s
ys

te
m

 z
on

es
, 

an
d 

so
 o

n.

In
te

gr
at

ed
 o

r 
C

ro
ss

-D
om

ai
n

B
us

in
es

s 
an

d 
Te

ch
ni

ca
l M

et
ad

at
a 

In
te

gr
at

io
n

T
he

 in
te

gr
at

io
n 

of
 m

et
ad

at
a 

m
an

ag
em

en
t i

n 
te

rm
s 

of
 a

llo
w

in
g 

th
e 

co
lla

bo
ra

tiv
e 

ex
ec

ut
io

n 
ac

ro
ss

 a
ll 

re
le

va
nt

 u
se

r r
ol

es
 in

 th
e 

pl
an

ni
ng

, 
im

pl
em

en
ta

tio
n,

 a
nd

 o
pe

ra
tio

n 
is

 a
lr

ea
dy

 
so

ph
is

tic
at

ed
 in

 th
e 

in
te

gr
at

ed
 s

ol
ut

io
n 

sc
op

e.
 

H
ow

ev
er

, t
he

 s
yn

er
gi

st
ic

 o
pe

ra
tio

na
l c

ap
ab

ili
-

tie
s 

th
at

 a
re

 re
qu

ir
ed

 in
 th

e 
cr

os
s-

do
m

ai
n 

sc
op

e 
ar

e 
co

ns
id

er
ab

ly
 a

gg
ra

va
te

d 
si

m
pl

y 
th

ro
ug

h 
ch

al
le

ng
es

 in
 th

e 
in

te
r-

en
te

rp
ri

se
 

co
lla

bo
ra

tio
n.

In
te

gr
at

ed
 o

r 
C

ro
ss

-D
om

ai
n



30
2 

C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

Ta
b

le
 1

0.
2 

C
ha

ra
ct

er
is

tic
s 

of
 F

ed
er

at
ed

 M
et

ad
at

a 
P

at
te

rn

C
ha

ra
ct

er
is

ti
cs

 
D

es
cr

ip
ti

o
n 

S
o

lu
ti

o
n 

S
co

p
e

M
et

ad
at

a 
Q

ua
lit

y 
Is

su
es

M
et

ad
at

a 
qu

al
ity

 is
su

es
 in

cl
ud

in
g 

du
pl

ic
at

es
, 

in
co

ns
is

te
nc

ie
s,

 a
nd

 s
o 

on
, a

re
 le

ss
 li

ke
ly

 to
 

oc
cu

r 
in

 th
e 

in
te

gr
at

ed
 s

co
pe

, b
ut

 a
lm

os
t 

su
re

ly
 e

xi
st

 in
 th

e 
cr

os
s-

do
m

ai
n 

sc
op

e.
 

M
et

ad
at

a 
in

co
ns

is
te

nc
ie

s 
in

 th
e 

cr
os

s-
do

m
ai

n 
sc

op
e 

re
qu

ir
e 

m
or

e 
so

ph
is

tic
at

ed
 o

pe
ra

tio
na

l 
ca

pa
bi

lit
ie

s.

In
te

gr
at

ed
 o

r 
C

ro
ss

-D
om

ai
n

So
ph

is
tic

at
ed

 S
ec

ur
ity

 
Sc

he
m

as
A

lth
ou

gh
 s

ec
ur

ity
 is

 e
qu

al
ly

 e
ss

en
tia

l f
or

 th
e 

in
te

gr
at

ed
 s

ol
ut

io
n 

sc
op

e,
 th

e 
cr

os
s-

do
m

ai
n 

sc
op

e 
re

qu
ir

es
 s

op
hi

st
ic

at
ed

 o
pe

ra
tio

na
l 

se
cu

ri
ty

 s
ch

em
as

 to
 a

cc
ou

nt
 f

or
 in

di
vi

du
al

 
pr

iv
ac

y 
ne

ed
s 

of
 th

e 
in

vo
lv

ed
 b

us
in

es
s 

un
its

 o
r 

en
te

rp
ri

se
s.

In
te

gr
at

ed
 o

r 
C

ro
ss

-D
om

ai
n

C
ha

ng
e 

M
an

ag
em

en
t 

O
f 

co
ur

se
, c

ha
ng

e 
oc

cu
rs

 in
 a

ll 
of

 th
e 

th
re

e 
sc

op
es

. F
or

 th
e 

di
sc

re
te

 s
co

pe
, t

hi
s 

is
 a

 fa
ir

ly
 

st
ra

ig
ht

fo
rw

ar
d 

ta
sk

. F
or

 th
e 

in
te

gr
at

ed
 

an
d 

de
fin

ite
ly

 th
e 

cr
os

s-
do

m
ai

n 
sc

op
e,

 
ch

an
ge

 m
an

ag
em

en
t c

an
 d

ev
el

op
 in

to
 a

 m
aj

or
 

un
de

rt
ak

in
g.

D
is

cr
et

e,
 In

te
gr

at
ed

 o
r 

C
ro

ss
-D

om
ai

n

Pe
rf

or
m

an
ce

 
W

e 
do

 n
ot

 c
on

si
de

r p
er

fo
rm

an
ce

 a
 c

ri
tic

al
 

op
er

at
io

na
l i

ss
ue

. H
ow

ev
er

, i
n 

th
e 

cr
os

s-
do

m
ai

n 
sc

op
e,

 o
pe

ra
tio

na
l p

er
fo

rm
an

ce
 n

ee
ds

 
to

 b
e 

ad
dr

es
se

d,
 m

ai
nl

y 
be

ca
us

e 
of

 th
e 

ex
is

-
te

nc
e 

of
 th

e 
fe

de
ra

tio
n 

pa
tte

rn
, s

tr
on

ge
r s

ec
u-

ri
ty

 n
ee

ds
, i

nc
on

si
st

en
cy

 o
f t

he
 m

et
ad

at
a,

 
tr

an
sf

or
m

at
io

n,
 a

nd
 s

yn
ch

ro
ni

za
tio

n 
ne

ed
s.

C
ro

ss
-D

om
ai

n

10
.8

 I
B

M
 T

ec
hn

o
lo

g
y 

M
ap

p
in

g
N

ex
t, 

w
e 

lo
ok

 a
t h

ow
 IB

M
 p

ro
du

ct
s 

an
d 

to
ol

s 
ca

n 
ac

co
m

m
od

at
e 

th
e 

de
m

an
d 

fo
r e

nd
-t

o-
en

d 
m

et
a-

da
ta

 m
an

ag
em

en
t s

ol
ut

io
ns

. W
e 

ar
e 

co
nfi

de
nt

 th
at

 y
ou

 w
ill

 b
e 

m
ot

iv
at

ed
 to

 d
iv

e 
in

to
 IB

M
’s

 m
et

a-
da

ta
 m

an
ag

em
en

t p
ro

du
ct

 p
or

tf
ol

io
 a

nd
 s

tu
dy

 s
om

e 
of

 th
e 

ex
ci

tin
g 

ca
pa

bi
lit

ie
s 

th
at

 th
es

e 
pr

od
uc

ts
 

of
fe

r. 
In

 c
on

du
ct

in
g 

th
e 

IB
M

 te
ch

no
lo

gy
 m

ap
pi

ng
, w

e 
us

e 
th

e 
de

pl
oy

m
en

t s
ce

na
ri

o 
“I

nc
re

as
in

g 
T

ru
st

 in
 E

xi
st

in
g 

B
I R

ep
or

ts
 a

nd
 D

as
hb

oa
rd

s”
 a

s 
an

 e
xa

m
pl

e.

10
.8

.1
 IB

M
 T

ec
hn

o
lo

g
y 

O
ve

rv
ie

w
T

he
 f

ol
lo

w
in

g 
is

 th
e 

IB
M

 m
et

ad
at

a 
m

an
ag

em
en

t-
re

la
te

d 
se

t o
f 

pr
od

uc
ts

: I
B

M
 I

nf
oS

ph
er

e 
In

fo
r-

m
at

io
n 

Se
rv

er
, I

B
M

 I
nf

oS
ph

er
e 

M
et

ad
at

a 
W

or
kb

en
ch

, I
B

M
 I

nf
oS

ph
er

e 
B

us
in

es
s 

G
lo

ss
ar

y,
 a

nd
 

IB
M

 In
fo

Sp
he

re
 D

at
a 

A
rc

hi
te

ct
.

10
.8

 I
B

M
 T

ec
hn

o
lo

g
y 

M
ap

p
in

g
 

30
3

In
 a

dd
iti

on
 t

o 
th

e 
pr

ev
io

us
 m

et
ad

at
a 

m
an

ag
em

en
t-

re
la

te
d 

pr
od

uc
ts

, 
th

e 
fo

llo
w

in
g 

IB
M

 
pr

od
uc

ts
 a

re
 u

se
d 

in
 t

hi
s 

de
pl

oy
m

en
t 

sc
en

ar
io

: 
IB

M
 C

og
no

s 
8 

B
us

in
es

s 
In

te
lli

ge
nc

e,
 I

B
M

 
Te

le
co

m
m

un
ic

at
io

ns
 D

at
a 

W
ar

eh
ou

se
, a

nd
 D

B
2 

9.
7.

 A
ll 

th
es

e 
pr

od
uc

ts
 e

xp
lo

it 
an

d 
al

so
 g

en
er

at
e 

m
et

ad
at

a.
 A

pp
en

di
x 

A
 (o

nl
in

e)
 p

ro
vi

de
s 

re
fe

re
nc

es
 to

 m
or

e 
de

ta
ils

 o
n 

th
es

e 
of

fe
ri

ng
s.

10
.8

.2
 S

ce
na

ri
o

 D
es

cr
ip

ti
o

n 
U

si
ng

 IB
M

 T
ec

hn
o

lo
g

y
W

e 
ha

ve
 c

ho
se

n 
th

e 
te

le
co

m
m

un
ic

at
io

n 
in

du
st

ry
 a

s 
an

 e
xa

m
pl

e.
 F

ig
ur

e 
10

.7
 p

re
se

nt
s 

a 
C

og
no

s 
B

I-
ba

se
d 

Te
lc

o 
C

hu
rn

 d
as

hb
oa

rd
. 

T
he

 u
nd

er
ly

in
g 

D
W

 a
nd

 d
at

a 
m

ar
t 

ar
e 

de
ri

ve
d 

fr
om

 I
B

M
’s

 
Te

le
co

m
m

un
ic

at
io

n 
D

at
a 

W
ar

eh
ou

se
 (

T
D

W
) 

m
od

el
s.

 T
he

 d
as

hb
oa

rd
 d

ep
ic

ts
 t

he
 c

hu
rn

s 
th

at
 

oc
cu

rr
ed

 o
ve

r 
a 

ce
rt

ai
n 

tim
e 

pe
ri

od
, s

ep
ar

at
ed

 b
et

w
ee

n 
pr

iv
at

e 
an

d 
co

rp
or

at
e 

cu
st

om
er

 ty
pe

s.
 I

n 
ad

di
tio

n,
 t

he
 t

op
 t

en
 c

hu
rn

s 
ar

e 
lis

te
d 

by
 t

ar
if

f 
gr

ou
p 

to
 g

ai
n 

in
si

gh
t. 

Fi
na

lly
, 

th
e 

ch
ur

ne
d 

su
b-

sc
ri

be
rs

 a
re

 p
re

se
nt

ed
 in

 a
n 

ac
cu

m
ul

at
ed

 f
as

hi
on

 b
y 

ta
ri

ff
 g

ro
up

 to
 il

lu
st

ra
te

 th
ei

r 
si

gn
ifi

ca
nc

e 
in

 
th

e 
co

nt
ex

t o
f a

ll 
ch

ur
ns

.

Pr
io

r 
to

 c
on

tin
ui

ng
 w

ith
 o

ur
 s

ce
na

ri
o 

“I
nc

re
as

in
g 

T
ru

st
 i

n 
E

xi
st

in
g 

B
I 

R
ep

or
ts

 a
nd

 D
as

h-
bo

ar
ds

,”
 w

e 
ne

ed
 to

 p
oi

nt
 o

ut
 th

at
 s

om
e 

of
 th

e 
IB

M
 p

ro
du

ct
s,

 s
uc

h 
as

 I
B

M
 I

nf
oS

ph
er

e 
In

fo
rm

a-
tio

n 
A

na
ly

ze
r, 

D
at

aS
ta

ge
, a

nd
 Q

ua
lit

yS
ta

ge
, h

av
e 

be
en

 u
se

d 
to

 b
ui

ld
 t

he
 D

B
2-

ba
se

d 
Te

lc
o 

D
W

. 
B

us
in

es
s 

an
d 

te
ch

ni
ca

l m
et

ad
at

a 
ha

s 
be

en
 g

en
er

at
ed

 d
ur

in
g 

th
is

 D
W

 b
ui

ld
 p

ro
ce

ss
 a

nd
 is

 s
to

re
d 

in
 

th
e 

si
ng

le
 s

ha
re

d 
m

et
ad

at
a 

re
po

si
to

ry
, 

w
hi

ch
 i

s 
pa

rt
 o

f 
IB

M
 I

nf
oS

ph
er

e 
In

fo
rm

at
io

n 
Se

rv
er

. 
IB

M
’s

 T
D

W
 c

om
es

 w
ith

 a
 s

et
 o

f T
el

co
-s

pe
ci

fic
 in

du
st

ry
 m

od
el

s,
 s

uc
h 

as
 c

on
ce

pt
ua

l a
nd

 r
eq

ui
re

-
m

en
ts

 m
od

el
s 

an
d 

lo
gi

ca
l a

nd
 p

hy
si

ca
l d

at
a 

m
od

el
s.

 T
he

se
 m

od
el

s 
ar

e 
m

od
ifi

ed
 a

nd
 a

dj
us

te
d 

to

F
ig

u
re

 1
0.

7 
Te

lc
o 

ch
ur

n 
da

sh
bo

ar
d



30
4 

C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

sp
ec

ifi
c 

pr
oj

ec
t n

ee
ds

 u
si

ng
 th

e 
In

fo
Sp

he
re

 D
at

a 
A

rc
hi

te
ct

 (
ID

A
) 

an
d 

E
nt

er
pr

is
e 

M
od

el
 E

xt
en

de
r 

(E
M

E
) 

pl
ug

-i
ns

. I
n 

ad
di

tio
n,

 t
he

se
 t

oo
ls

 a
re

 u
se

d 
to

 m
ap

 t
he

 c
on

ce
pt

ua
l 

m
od

el
 t

o 
th

e 
ph

ys
ic

al
 

m
od

el
. 

T
he

 I
nf

oS
ph

er
e 

D
at

a 
A

rc
hi

te
ct

 c
an

 s
yn

ch
ro

ni
ze

 a
 d

at
a 

di
ct

io
na

ry
 w

ith
 t

he
 I

nf
oS

ph
er

e 
B

us
in

es
s 

G
lo

ss
ar

y,
 w

he
re

 th
e 

B
us

in
es

s 
G

lo
ss

ar
y 

ca
n 

be
 u

se
d 

to
 m

an
ag

e 
an

d 
vi

su
al

iz
e 

th
e 

lin
k 

of
 

bu
si

ne
ss

 te
rm

s 
to

 u
nd

er
ly

in
g 

IT
 o

bj
ec

ts
, s

uc
h 

as
 d

at
ab

as
e 

ta
bl

es
. F

in
al

ly
, t

he
 C

og
no

s 
B

I 
Fr

am
e-

w
or

k 
M

an
ag

er
 i

s 
us

ed
 t

o 
de

si
gn

 r
ep

or
t-

 a
nd

 d
as

hb
oa

rd
-r

el
at

ed
 m

et
ad

at
a 

m
od

el
s 

th
at

 a
re

 a
ls

o 
lin

ke
d 

to
 th

e 
un

de
rl

yi
ng

 d
at

ab
as

e 
ta

bl
es

.
T

hu
s,

 t
he

 f
ol

lo
w

in
g 

fo
ur

 c
at

eg
or

ie
s 

of
 m

et
ad

at
a 

ar
e 

st
or

ed
 i

n 
th

e 
si

ng
le

 s
ha

re
d 

m
et

ad
at

a 
re

po
si

to
ry

 o
f t

he
 In

fo
Sp

he
re

 In
fo

rm
at

io
n 

Se
rv

er
:

•
B

us
in

es
s 

M
et

ad
at

a—
Pr

im
ar

ily
 

ge
ne

ra
te

d 
vi

a 
th

e 
In

fo
Sp

he
re

 
B

us
in

es
s 

G
lo

ss
ar

y 
in

cl
ud

in
g 

th
e 

lin
k 

to
 IT

 o
bj

ec
ts

.

•
B

us
in

es
s 

M
et

ad
at

a 
an

d 
D

at
a 

M
od

el
s—

In
co

rp
or

at
ed

 f
ro

m
 th

e 
T

D
W

 m
od

el
s 

us
in

g 
th

e 
ID

A
 a

nd
 E

M
E

 to
ol

s.
 T

hi
s 

in
cl

ud
es

 th
e 

co
nc

ep
tu

al
 m

od
el

s,
 th

e 
ph

ys
ic

al
 d

at
a 

m
od

el
s,

 a
nd

 
th

e 
m

ap
pi

ng
 b

et
w

ee
n 

th
em

, i
nc

lu
di

ng
 t

he
 m

ap
pi

ng
 o

f 
so

ur
ce

-t
o-

ta
rg

et
 d

at
a 

m
od

el
s 

fo
r 

th
e 

da
ta

 m
ar

t g
en

er
at

io
n.

•
Te

ch
ni

ca
l M

et
ad

at
a 

R
el

at
ed

 to
 E

II
 T

as
ks

—
T

hi
s 

m
et

ad
at

a 
is

 g
en

er
at

ed
 b

y 
In

fo
Sp

he
re

 
In

fo
rm

at
io

n 
Se

rv
er

 c
om

po
ne

nt
s,

 s
uc

h 
as

 I
nf

or
m

at
io

n 
A

na
ly

ze
r, 

D
at

aS
ta

ge
, a

nd
 Q

ua
li-

ty
St

ag
e.

 I
t c

on
ta

in
s 

fo
r 

ex
am

pl
e 

op
er

at
io

na
l m

et
ad

at
a,

 d
at

a 
tr

an
sf

or
m

at
io

n,
 d

at
a 

qu
al

ity
 

sp
ec

ifi
ca

tio
ns

 a
nd

 ru
le

s.

•
Te

ch
ni

ca
l M

et
ad

at
a 

R
el

at
ed

 to
 R

ep
or

t a
nd

 D
as

hb
oa

rd
 D

es
ig

n—
T

hi
s 

is
 th

e 
m

et
ad

at
a 

th
at

 i
s 

ge
ne

ra
te

d 
by

 t
he

 C
og

no
s 

B
I 

Fr
am

ew
or

k 
M

an
ag

er
 a

nd
 i

s 
in

co
rp

or
at

ed
 i

nt
o 

th
e 

In
fo

Sp
he

re
 In

fo
rm

at
io

n 
Se

rv
er

 a
nd

 s
to

re
d 

in
 it

s 
m

et
ad

at
a 

re
po

si
to

ry
.

Fi
gu

re
 1

0.
8 

ill
us

tr
at

es
 th

e 
fir

st
 s

te
p 

in
 g

ai
ni

ng
 in

si
gh

t i
nt

o 
th

e 
te

rm
s 

us
ed

 in
 th

e 
C

og
no

s 
B

I 
re

po
rt

s 
an

d 
da

sh
bo

ar
ds

. D
ir

ec
tly

 fr
om

 a
ny

w
he

re
 in

 th
e 

C
og

no
s 

re
po

rt
, t

he
 B

us
in

es
s 

G
lo

ss
ar

y 
ca

n 
be

 c
al

le
d 

to
 e

xp
la

in
 t

he
 m

ea
ni

ng
 o

f 
a 

sp
ec

ifi
c 

te
rm

 a
nd

 t
o 

be
tte

r 
un

de
rs

ta
nd

 I
T

 a
ss

et
s 

th
at

 a
re

 
re

la
te

d 
to

 t
hi

s 
te

rm
. 

In
 o

ur
 e

xa
m

pl
e,

 t
he

 t
er

m
 c

hu
rn

ed
 s

ub
sc

ri
be

rs
 i

s 
ex

pl
ai

ne
d.

 U
si

ng
 I

B
M

’s
 

B
us

in
es

s 
G

lo
ss

ar
y,

 d
et

ai
ls

 c
on

ce
rn

in
g 

th
e 

re
la

te
d 

IT
 a

ss
et

s 
ca

n 
be

 d
is

pl
ay

ed
, 

su
ch

 a
s 

th
e 

ro
w

 
co

un
ts

, n
um

be
r o

f c
ol

um
ns

 o
f a

 p
ar

tic
ul

ar
 ta

bl
e,

 fo
re

ig
n 

ke
y 

vi
ol

at
io

n 
co

un
ts

, a
nd

 s
o 

on
. T

hu
s,

 th
e 

B
us

in
es

s 
G

lo
ss

ar
y 

pr
ov

id
es

 th
e 

fir
st

 le
ve

l o
f 

in
si

gh
t b

y 
ex

pl
ai

ni
ng

 te
rm

s 
us

ed
 in

 a
 r

ep
or

t i
nc

lu
d-

in
g 

re
la

te
d 

IT
 a

ss
et

s 
an

d 
te

ch
ni

ca
l d

et
ai

ls
 o

f t
ho

se
 a

ss
et

s.
T

he
 n

ex
t 

st
ep

 i
s 

to
 i

nc
re

as
e 

tr
us

t 
in

 t
he

 r
ep

or
t 

co
nt

en
t 

(f
or

 i
ns

ta
nc

e,
 c

er
ta

in
 c

hu
rn

ed
 s

ub
-

sc
ri

be
r 

fig
ur

es
) 

to
 b

et
te

r 
un

de
rs

ta
nd

 w
he

re
 th

e 
da

ta
 c

om
es

 f
ro

m
 a

nd
 w

ha
t h

ap
pe

ne
d 

to
 th

e 
so

ur
ce

 
da

ta
 re

co
rd

s 
al

on
g 

th
e 

w
ay

. A
m

on
g 

m
an

y 
ot

he
r c

ap
ab

ili
tie

s,
 th

e 
IB

M
 In

fo
Sp

he
re

 M
et

ad
at

a 
W

or
k-

be
nc

h 
en

ab
le

s 
da

ta
 l

in
ea

ge
 a

nd
 j

ob
 l

in
ea

ge
 r

ep
or

ts
 t

o 
un

de
rs

ta
nd

 t
he

 c
om

pl
et

e 
tr

ac
ea

bi
lit

y 
of

 
in

fo
rm

at
io

n 
ac

ro
ss

 th
e 

E
II

 to
ol

s,
 w

hi
ch

 a
llo

w
s 

da
ta

 e
le

m
en

ts
 in

 C
og

no
s 

re
po

rt
s 

to
 b

e 
tr

ac
ed

 b
ac

k 
to

 t
he

ir
 s

ou
rc

es
, 

le
ve

ra
gi

ng
 a

 u
ni

qu
e 

se
am

le
ss

 v
ie

w
 a

cr
os

s 
th

e 
di

ff
er

en
t 

ca
te

go
ri

es
 o

f 
m

et
ad

at
a 

th
at

 w
er

e 
m

en
tio

ne
d 

pr
ev

io
us

ly
.

10
.9

 C
o

nc
lu

si
o

n 
30

5

G
et

tin
g 

1s
t

In
si

gh
t

U
nd

er
st

an
d

R
el

at
ed

 IT
 A

ss
et

s

Li
nk

ag
e 

to
B

us
in

es
s 

G
lo

ss
ar

y

F
ig

u
re

 1
0.

8 
Li

nk
 to

 B
us

in
es

s 
G

lo
ss

ar
y

Fi
gu

re
 1

0.
9 

(o
n 

th
e 

fo
llo

w
in

g 
pa

ge
) 

is
 a

 d
ep

ic
tio

n 
of

 a
 d

at
a 

lin
ea

ge
 r

ep
or

t t
ha

t d
is

pl
ay

s 
th

e 
Te

lc
o 

C
hu

rn
 d

as
hb

oa
rd

 o
n 

th
e 

lo
w

er
 ri

gh
t s

id
e 

an
d 

en
ab

le
s 

tr
ac

in
g 

m
od

ifi
ca

tio
ns

 a
nd

 tr
an

sf
or

m
a-

tio
ns

 b
ac

k 
to

 th
e 

SR
C

_P
ro

du
ct

 D
at

aS
ta

ge
 D

B
2 

U
D

B
 s

ta
ge

. D
ep

en
di

ng
 o

n 
w

hi
ch

 o
bj

ec
ts

 a
re

 c
ho

-
se

n 
(f

or
 in

st
an

ce
, B

I 
re

po
rt

s 
or

 p
ar

ts
 o

f 
a 

re
po

rt
, t

ab
le

s 
or

 c
ol

um
ns

 o
f 

a 
ta

bl
e,

 D
at

aS
ta

ge
 s

ta
ge

s,
 

an
d 

so
 o

n)
, t

he
 d

at
a 

lin
ea

ge
 r

ep
or

t y
ie

ld
s 

di
ff

er
en

t r
es

ul
ts

 a
nd

 p
ro

vi
de

s 
im

pr
ov

ed
 in

si
gh

t i
nt

o 
th

e 
flo

w
 o

f s
ou

rc
e 

da
ta

 to
 s

pe
ci

fie
d 

B
I r

ep
or

ts
.

10
.9

 C
o

nc
lu

si
o

n
T

hi
s 

ch
ap

te
r 

lo
ok

ed
 a

t t
he

 r
ol

e 
of

 m
et

ad
at

a 
an

d 
m

et
ad

at
a 

m
an

ag
em

en
t i

n 
bu

si
ne

ss
 u

se
 c

as
e 

sc
e-

na
ri

os
. I

n 
ad

di
tio

n,
 it

 d
es

cr
ib

ed
 h

ow
 m

et
ad

at
a 

m
an

ag
em

en
t c

an
 h

el
p 

to
 s

up
po

rt
 y

ou
 in

 a
dd

re
ss

in
g 

bu
si

ne
ss

 c
ha

lle
ng

es
, g

ai
ni

ng
 i

ns
ig

ht
 i

nt
o 

th
e 

cu
rr

en
t 

bu
si

ne
ss

, i
m

pr
ov

in
g 

tr
us

t 
in

 B
I 

re
po

rt
s 

an
d 

da
sh

bo
ar

ds
, 

an
d 

ac
ce

le
ra

tin
g 

im
pl

em
en

ta
tio

ns
 t

o 
ad

dr
es

s 
ne

w
 r

eq
ui

re
m

en
ts

 o
r 

ne
w

 b
us

in
es

s 
op

po
rt

un
iti

es
.

M
et

ad
at

a 
is

 n
ot

 a
n 

en
d 

to
 it

se
lf

; i
t s

ho
ul

d 
be

 s
ee

n 
as

 a
n 

en
ab

lin
g 

fa
ct

or
 fo

r o
th

er
 to

pi
cs

, s
uc

h 
as

 d
at

a 
an

d 
in

fo
rm

at
io

n 
go

ve
rn

an
ce

, 
ef

fic
ie

nt
 E

II
 i

m
pl

em
en

ta
tio

ns
, 

pr
ed

ic
tiv

e 
m

od
el

in
g 

ta
sk

s,
 

an
d—

la
st

 b
ut

 n
ot

 l
ea

st
—

th
e 

fa
ci

lit
at

io
n 

of
 a

 s
tr

uc
tu

re
d 

di
al

og
ue

 b
et

w
ee

n 
th

e 
bu

si
ne

ss
 a

nd
 I

T
 

or
ga

ni
za

tio
n.



30
6 

C
ha

p
te

r 
10

 
E

nt
er

p
ri

se
 M

et
ad

at
a 

M
an

ag
em

en
t

D
at

a 
M

ar
t 

(D
im

en
si

on
)

S
R

C
_P

ro
du

ct
 

D
at

aS
ta

ge
 S

ta
ge

F
ig

u
re

 1
0.

9 
D

at
a 

lin
ea

ge

10
.1

0 
R

ef
er

en
ce

s
[1

]
In

m
on

, W
. H

., 
O

’N
ei

l, 
B

., 
an

d 
L

. F
ry

m
an

. B
us

in
es

s 
M

et
ad

at
a:

 C
ap

tu
ri

ng
 E

nt
er

pr
is

e 
K

no
w

le
dg

e.
 B

ur
lin

gt
on

, M
A

: 
M

or
ga

n 
K

au
fm

an
n,

 2
00

7.
[2

]
M

ar
co

, D
. a

nd
 M

. J
en

ni
ng

s,
 M

. U
ni

ve
rs

al
 M

et
a 

D
at

a 
M

od
el

s.
 In

di
an

ap
ol

is
, I

N
: J

oh
n 

W
ile

y 
&

 S
on

s,
 2

00
4.

[3
]

W
eg

en
er

, H
. A

li
gn

in
g 

B
us

in
es

s 
an

d 
IT

 w
it

h 
M

et
ad

at
a:

 T
he

 F
in

an
ci

al
 S

er
vi

ce
s 

W
ay

. C
hi

ch
es

te
r, 

W
es

t S
us

se
x,

 U
K

: 
Jo

hn
 W

ile
y 

&
 S

on
s,

 2
00

7.
[4

]
A

gr
aw

al
, P

., 
B

en
je

llo
un

, O
., 

D
as

 S
ar

m
a,

 A
., 

de
 K

ei
jz

er
, A

., 
M

ur
th

y,
 R

., 
M

ut
su

za
ki

, M
., 

M
ut

su
za

ki
, M

., 
Su

gi
ha

ra
, T

.,
J.

 W
id

om
, 

20
07

. 
Tr

io
-O

ne
: 

L
ay

er
in

g 
U

nc
er

ta
in

ty
 a

nd
 L

in
ea

ge
 o

n 
a 

C
on

ve
nt

io
na

l 
D

B
M

S.
 S

ta
nf

or
d 

U
ni

ve
rs

ity
 

In
fo

L
ab

. h
ttp

://
in

fo
la

b.
st

an
fo

rd
.e

du
/tr

io
 (a

cc
es

se
d 

D
ec

em
be

r 1
5,

 2
00

9)
.

[5
]

W
id

om
, 

J.
 2

00
7.

 T
ri

o:
 A

 S
ys

te
m

 f
or

 D
at

a,
 U

nc
er

ta
in

ty
, 

an
d 

L
in

ea
ge

. 
D

ep
t. 

of
 C

om
pu

te
r 

S
ci

en
ce

. 
S

ta
nf

or
d 

U
ni

ve
rs

it
y.

[6
]

G
ou

gh
, T

. A
nt

i-
M

on
ey

 L
au

nd
er

in
g:

 A
 G

ui
de

 fo
r 

F
in

an
ci

al
 S

er
vi

ce
s 

F
ir

m
s.

 L
on

do
n,

 U
K

: R
is

k 
B

oo
ks

, 2
00

5.
[7

]
IB

M
. 

20
09

. 
IB

M
 

In
fo

Sp
he

re
 

D
at

a 
A

rc
hi

te
ct

. 
ht

tp
://

w
w

w
-0

1.
ib

m
.c

om
/s

of
tw

ar
e/

da
ta

/s
tu

di
o/

da
ta

-a
rc

hi
te

ct
/ 

(a
cc

es
se

d 
D

ec
em

be
r 1

5,
 2

00
9)

.
[8

]
B

ak
la

rz
, G

. a
nd

 P
. C

. Z
ik

op
ou

lo
s.

 D
B

2 
9 

fo
r 

L
in

ux
, U

N
IX

, a
nd

 W
in

do
w

s—
D

B
A

 G
ui

de
, R

ef
er

en
ce

, a
nd

 E
xa

m
 P

re
p,

 
6t

h 
E

di
tio

n.
 In

di
an

ap
ol

is
, I

nd
ia

na
: I

B
M

 P
re

ss
, 2

00
7.

[9
]

IB
M

. 
20

09
. 

C
og

no
s 

B
us

in
es

s 
In

te
ll

ig
en

ce
 a

nd
 F

in
an

ci
al

 P
er

fo
rm

an
ce

 M
an

ag
em

en
t. 

ht
tp

://
w

w
w

-0
1.

ib
m

.c
om

/ 
so

ft
w

ar
e/

da
ta

/c
og

no
s/

 (a
cc

es
se

d 
D

ec
em

be
r 1

5,
 2

00
9)

.
[1

0]
W

et
te

ro
th

, D
. O

SI
 R

ef
er

en
ce

 M
od

el
 fo

r 
Te

le
co

m
m

un
ic

at
io

ns
. N

Y
, N

Y
: M

cG
ra

w
-H

ill
 P

ro
fe

ss
io

na
l P

ub
lis

hi
ng

, 2
00

1.
[1

1]
M

et
ad

at
a 

In
te

gr
at

io
n 

Te
ch

no
lo

gy
, 

In
c.

 2
00

9.
 M

et
ad

at
a 

In
te

gr
at

io
n 

So
lu

ti
on

s 
T

hr
ou

gh
 P

ic
tu

re
s.

 h
tt

p:
//

w
w

w
. 

m
et

ai
nt

eg
ra

ti
on

.n
et

/P
ro

du
ct

s/
O

ve
rv

ie
w

/S
ol

ut
io

ns
.h

tm
l (

ac
ce

ss
ed

 D
ec

em
be

r 
15

, 2
00

9)
.

30
7

D
efi

ni
ng

 d
at

a 
m

od
el

s 
fo

r 
ke

y 
bu

si
ne

ss
 e

nt
iti

es
 s

uc
h 

as
 c

us
to

m
er

s,
 p

ro
du

ct
s,

 in
vo

ic
es

, o
r 

or
de

rs
 is

 
pa

rt
 o

f 
th

e 
m

et
ad

at
a 

cr
ea

tio
n 

an
d 

m
et

ad
at

a 
lif

ec
yc

le
 m

an
ag

em
en

t e
xp

la
in

ed
 in

 C
ha

pt
er

 1
0.

 T
hi

s 
ch

ap
te

r 
bu

ild
s 

on
 w

ha
t 

w
e 

ha
ve

 d
is

cu
ss

ed
 a

bo
ut

 m
et

ad
at

a 
an

d 
in

tr
od

uc
es

 h
ow

 t
o 

ha
nd

le
 m

as
te

r 
da

ta
 th

at
 r

ep
re

se
nt

s 
th

e 
se

co
nd

 la
ye

r 
in

 th
e 

E
nt

er
pr

is
e 

In
fo

rm
at

io
n 

M
od

el
. M

as
te

r 
da

ta
 a

pp
ea

rs
 in

 
m

an
y 

re
le

va
nt

 o
pe

ra
tio

na
l b

us
in

es
s 

pr
oc

es
se

s,
 s

uc
h 

as
 o

rd
er

 e
nt

ry
 a

nd
 b

ill
in

g.
T

hi
s 

ch
ap

te
r 

sh
ow

s 
ty

pi
ca

l 
bu

si
ne

ss
 s

ce
na

ri
os

 t
ha

t 
im

pl
em

en
t 

M
as

te
r 

D
at

a 
M

an
ag

em
en

t 
(M

D
M

).
1 
W

e 
di

sc
us

s 
th

e 
in

ne
r 

st
ru

ct
ur

e 
an

d 
su

bc
om

po
ne

nt
s 

of
 th

e 
M

D
M

 c
om

po
ne

nt
 o

f 
th

e 
E

IA
 

R
ef

er
en

ce
 A

rc
hi

te
ct

ur
e.

 A
 C

om
po

ne
nt

 I
nt

er
ac

tio
n 

D
ia

gr
am

 s
ho

w
s 

th
e 

vi
ab

ili
ty

 o
f 

th
e 

M
D

M
 

co
m

po
ne

nt
 in

 th
e 

E
IA

.
R

el
ev

an
t o

pe
ra

tio
na

l a
sp

ec
ts

 o
f 

th
e 

de
pl

oy
m

en
t o

f 
M

D
M

 s
ol

ut
io

ns
 s

uc
h 

as
 n

on
-f

un
ct

io
na

l 
re

qu
ir

em
en

ts
 a

nd
 a

pp
ro

pr
ia

te
 o

pe
ra

tio
na

l p
at

te
rn

s 
fr

om
 C

ha
pt

er
 6

 c
om

pl
em

en
t t

he
 d

is
cu

ss
io

n 
of

 
M

D
M

’s
 a

rc
hi

te
ct

ur
al

 a
sp

ec
ts

.

11
.1

 I
nt

ro
d

uc
ti

o
n 

an
d

 T
er

m
in

o
lo

g
y

W
e 

in
tr

od
uc

ed
 s

ev
er

al
 o

f 
th

e 
re

le
va

nt
 d

im
en

si
on

s 
of

 M
D

M
 s

uc
h 

as
 m

as
te

r 
da

ta
 d

om
ai

ns
, 

m
et

ho
ds

 o
f u

se
, a

nd
 im

pl
em

en
ta

ti
on

 s
ty

le
s 

in
 C

ha
pt

er
 5

 w
he

n 
w

e 
in

iti
al

ly
 p

os
iti

on
ed

 th
e 

co
m

po
-

ne
nt

 d
el

iv
er

in
g 

M
D

M
 S

er
vi

ce
s.

 A
n 

M
D

M
 S

ys
te

m
 c

an
 b

e 
ch

ar
ac

te
ri

ze
d 

by
 t

he
se

 t
hr

ee
 d

im
en

-
si

on
s.

 T
he

 te
rm

 M
ul

ti
fo

rm
 M

D
M

 is
 ty

pi
ca

lly
 u

se
d 

to
 d

es
cr

ib
e 

M
D

M
 S

ys
te

m
s 

w
ith

 fu
ll 

su
pp

or
t f

or
 

th
es

e 
th

re
e 

di
m

en
si

on
s.

 T
he

 in
iti

al
 s

co
pe

 in
 e

ac
h 

di
m

en
si

on
 f

or
 th

e 
fir

st
 im

pl
em

en
ta

tio
n 

an
d 

th
e 

su
bs

eq
ue

nt
 ro

llo
ut

s 
m

us
t b

e 
de

te
rm

in
ed

 b
as

ed
 o

n 
bu

si
ne

ss
 p

ri
or

iti
es

 a
nd

 u
se

 c
as

es
.

C
 

H
 

A
 

P
 

T
 

E
 

R
 

1
1

M
a
st

e
r
 D

a
ta

 
M

a
n

a
g
e
m

e
n

t

1 
S

ee
 t

he
 M

D
M

 b
oo

k 
[1

] 
fo

r 
m

or
e 

de
ta

il
s 

on
 M

D
M

 a
rc

hi
te

ct
ur

e.
 Y

ou
 w

il
l 

fi
nd

, 
fo

r 
ex

am
pl

e,
 u

ni
qu

e 
se

cu
ri

ty
 a

nd
 

op
er

at
io

na
l a

sp
ec

ts
 a

nd
 n

ew
 s

ol
ut

io
n 

ar
ea

s 
co

ve
re

d 
he

re
 th

at
 a

re
 n

ot
 a

va
il

ab
le

 in
 th

at
 b

oo
k.



30
8 

C
ha

p
te

r 
11

 
M

as
te

r 
D

at
a 

M
an

ag
em

en
t

In
 a

n 
id

ea
l 

w
or

ld
, 

a 
si

ng
le

 c
op

y 
of

 m
as

te
r 

da
ta

 w
ou

ld
 b

e 
m

an
ag

ed
 b

y 
an

 M
D

M
 S

ys
te

m
, 

w
he

re
 a

ll 
ap

pl
ic

at
io

n 
co

ns
um

er
s 

of
 m

as
te

r 
da

ta
 w

ou
ld

 in
te

ra
ct

 w
ith

 th
is

 M
D

M
 S

ys
te

m
 w

he
ne

ve
r 

an
y 

re
ad

 o
r 

w
ri

te
 a

cc
es

s 
to

 th
e 

m
as

te
r 

da
ta

 w
as

 n
ec

es
sa

ry
. I

n 
su

ch
 a

 s
ce

na
ri

o,
 th

e 
M

D
M

 S
ys

te
m

 
is

 t
he

 s
ys

te
m

 o
f 

re
co

rd
 a

nd
 t

he
 s

in
gl

e,
 a

ut
ho

ri
ta

tiv
e 

so
ur

ce
 o

f 
tr

ut
h 

of
 m

as
te

r 
da

ta
 f

or
 a

n 
en

te
r-

pr
is

e.
 T

ec
hn

ic
al

ly
, a

 s
ys

te
m

 o
f r

ec
or

d 
ca

n 
be

 c
om

po
se

d 
of

 m
ul

tip
le

 p
hy

si
ca

l s
ub

sy
st

em
s 

in
 s

uc
h 

a 
w

ay
 t

ha
t 

th
is

 i
s 

tr
an

sp
ar

en
t 

to
 t

he
 o

th
er

 s
ys

te
m

s 
(u

si
ng

 t
he

 f
ed

er
at

io
n 

te
ch

ni
qu

e 
in

tr
od

uc
ed

 i
n 

C
ha

pt
er

 8
).

U
nf

or
tu

na
te

ly
, t

hi
s 

id
ea

l w
or

ld
 f

or
 a

n 
M

D
M

 S
ys

te
m

 c
an

no
t a

lw
ay

s 
be

 a
ch

ie
ve

d 
or

 is
 d

if
fi

-
cu

lt
 t

o 
ac

hi
ev

e 
du

e 
to

 v
ar

io
us

 c
on

fo
un

di
ng

 f
ac

to
rs

. 
T

he
 fi

rs
t 

of
 t

ho
se

 c
on

fo
un

di
ng

 f
ac

to
rs

 i
s 

le
ga

l c
on

st
ra

in
ts

 th
at

 m
ig

ht
 li

m
it

 M
D

M
 a

cr
os

s 
ge

op
ol

it
ic

al
 b

ou
nd

ar
ie

s.
 L

eg
al

 a
sp

ec
ts

 r
eg

ar
di

ng
 

em
pl

oy
ee

 a
nd

 c
us

to
m

er
 in

fo
rm

at
io

n 
in

 E
ur

op
ea

n 
co

un
tr

ie
s 

ar
e 

ex
am

pl
es

. A
no

th
er

 fa
ct

or
 is

 m
as

-
te

r 
da

ta
 t

ha
t 

ca
n 

be
 l

oc
ke

d 
in

 p
ac

ka
ge

d 
ap

pl
ic

at
io

ns
 o

r 
in

 a
 L

in
e 

of
 B

us
in

es
s 

(L
O

B
).

 P
ac

ka
ge

d 
ap

pl
ic

at
io

ns
 f

ro
m

 S
A

P
 r

eq
ui

re
 a

 l
oc

al
 c

op
y 

of
 m

as
te

r 
da

ta
 i

n 
th

e 
da

ta
ba

se
 u

se
d 

by
 t

he
 S

A
P

 
ap

pl
ic

at
io

n 
to

 p
ro

pe
rl

y 
fu

nc
ti

on
. O

th
er

 f
ac

to
rs

 a
re

 c
os

t, 
co

m
pl

ex
it

y 
in

 c
ur

re
nt

 I
T

 in
fr

as
tr

uc
tu

re
, 

re
qu

ir
em

en
ts

 f
or

 p
er

fo
rm

an
ce

, 
an

d 
av

ai
la

bi
li

ty
 i

n 
a 

co
m

pl
ex

 d
is

tr
ib

ut
ed

 w
or

ld
 t

ha
t 

m
ig

ht
 p

re
-

ve
nt

 th
e 

id
ea

l w
or

ld
. T

he
se

 f
ac

to
rs

 s
ha

re
 th

e 
fa

ct
 th

at
 c

op
ie

s 
of

 m
as

te
r 

da
ta

 a
re

 c
re

at
ed

 th
at

 c
an

 
be

 p
ar

ti
al

 o
r 

fu
ll

 c
op

ie
s.

 I
n 

so
m

e 
ca

se
s,

 th
e 

re
pl

ic
as

 a
re

 in
te

gr
at

ed
 a

nd
 s

yn
ch

ro
ni

ze
d 

ex
te

ns
io

ns
 

of
 t

he
 M

D
M

 S
ys

te
m

 m
an

ag
ed

 w
it

h 
pr

op
er

 d
at

a 
qu

al
it

y 
an

d 
in

te
gr

it
y.

 R
ep

li
ca

s 
of

 t
hi

s 
ty

pe
 a

re
 

al
so

 k
no

w
n 

as
 s

ys
te

m
s 

of
 r

ef
er

en
ce

. 
B

ec
au

se
 t

he
 s

yn
ch

ro
ni

za
ti

on
 w

it
h 

th
e 

sy
st

em
 o

f 
re

co
rd

 
m

ig
ht

 n
ot

 b
e 

re
al

 t
im

e,
 a

 s
ys

te
m

 o
f 

re
fe

re
nc

e 
m

ig
ht

 n
ot

 a
lw

ay
s 

ha
ve

 t
he

 l
at

es
t 

ve
rs

io
n 

of
 a

ll
 

m
as

te
r 

da
ta

 r
ec

or
ds

. B
ec

au
se

 th
e 

sy
st

em
 o

f 
re

fe
re

nc
e 

is
 s

yn
ch

ro
ni

ze
d 

w
it

h 
th

e 
sy

st
em

 o
f 

re
co

rd
, 

it
 is

 a
ls

o 
an

 a
ut

ho
ri

ta
tiv

e 
so

ur
ce

 o
f 

m
as

te
r 

da
ta

.
N

ex
t, 

w
e 

lo
ok

 a
t 

th
e 

di
ff

er
en

t 
im

pl
em

en
ta

tio
n 

st
yl

es
 i

n 
m

or
e 

de
ta

il 
an

d 
un

de
rs

ta
nd

 h
ow

 
th

ey
 a

re
 re

la
te

d 
to

 th
e 

tw
o 

co
nc

ep
ts

 o
f 

sy
st

em
 o

f r
ec

or
d 

an
d 

sy
st

em
 o

f r
ef

er
en

ce
.

11
.1

.1
 R

eg
is

tr
y 

Im
p

le
m

en
ta

ti
o

n 
S

ty
le

T
he

 R
eg

is
tr

y 
Im

pl
em

en
ta

tio
n 

St
yl

e 
is

 u
se

fu
l f

or
 p

ro
vi

di
ng

 a
 r

ea
d-

on
ly

2 
so

ur
ce

 o
f 

m
as

te
r 

da
ta

 to
 

co
ns

um
in

g 
ap

pl
ic

at
io

ns
 w

ith
 a

 m
in

im
um

 o
f 

da
ta

 r
ed

un
da

nc
y.

 A
n 

M
D

M
 S

ys
te

m
 d

ep
lo

ye
d 

w
ith

 
th

is
 im

pl
em

en
ta

tio
n 

st
yl

e 
m

at
er

ia
liz

es
 a

 th
in

 s
lic

e 
of

 c
le

an
se

d 
an

d 
va

lid
at

ed
 m

as
te

r d
at

a 
at

tr
ib

ut
es

 
w

ith
in

 th
e 

M
D

M
 S

ys
te

m
. T

hi
s 

se
t o

f 
at

tr
ib

ut
es

 is
 o

ft
en

 n
ee

de
d 

to
 u

ni
qu

el
y 

id
en

tif
y 

a 
m

as
te

r 
da

ta
 

en
tit

y 
so

 it
 is

 re
le

va
nt

 fo
r u

ni
qu

el
y 

re
gi

st
er

in
g 

th
e 

ne
w

 e
nt

ity
 (h

en
ce

, t
he

 n
am

e 
of

 th
is

 s
ty

le
).

 H
ow

-
ev

er
, s

om
et

im
es

 th
er

e 
ar

e 
m

or
e 

at
tr

ib
ut

es
 p

er
si

st
ed

 th
an

 ju
st

 th
e 

on
es

 n
ee

de
d 

fo
r a

ss
ur

in
g 

un
iq

ue
-

ne
ss

; t
he

 s
co

pe
 d

ep
en

ds
 o

n 
th

e 
co

nc
re

te
 im

pl
em

en
ta

tio
n.

 M
as

te
r 

da
ta

 a
ttr

ib
ut

es
 n

ot
 m

ov
ed

 in
 th

e 
M

D
M

 S
ys

te
m

 re
m

ai
n 

un
ch

an
ge

d 
in

 th
e 

so
ur

ce
 a

pp
lic

at
io

n 
sy

st
em

s 
an

d 
ar

e 
lin

ke
d 

fr
om

 th
e 

M
D

M
 

Sy
st

em
 u

si
ng

 c
ro

ss
-r

ef
er

en
ce

 k
ey

s.
 T

hu
s,

 w
he

ne
ve

r 
a 

m
as

te
r 

da
ta

 r
ec

or
d 

is
 r

et
ri

ev
ed

 f
ro

m
 s

uc
h 

a 
sy

st
em

, i
t i

s 
a 

tw
o-

st
ep

 p
ro

ce
ss

:

2 
T

he
re

 a
re

 m
an

y 
va

ri
at

io
ns

 p
os

si
bl

e.
 F

or
 in

st
an

ce
, t

he
re

 a
re

 R
eg

is
tr

y 
Im

pl
em

en
ta

tio
n 

St
yl

e 
de

pl
oy

m
en

ts
 w

he
re

 p
ar

t o
f 

th
e 

m
as

te
r 

da
ta

 a
ttr

ib
ut

es
 m

an
ag

ed
 w

ith
in

 th
e 

M
D

M
 S

ys
te

m
 a

re
 a

ls
o 

cr
ea

te
d 

an
d 

up
da

te
d 

in
 M

D
M

 a
nd

 s
yn

ch
ro

ni
ze

d 
to

 th
e 

L
O

B
 s

ys
te

m
s 

w
he

re
 th

e 
re

co
rd

s 
ar

e 
ex

pa
nd

ed
.

11
.1

 I
nt

ro
d

uc
ti

o
n 

an
d

 T
er

m
in

o
lo

g
y 

30
9

1.
T

he
 i

de
nt

if
yi

ng
 i

nf
or

m
at

io
n 

an
d 

th
e 

re
la

te
d 

cr
os

s-
re

fe
re

nc
e 

ke
ys

 a
re

 l
oo

ke
d 

up
 i

n 
th

e 
M

D
M

 S
ys

te
m

.

2.
W

ith
 t

he
 c

ro
ss

-r
ef

er
en

ce
 i

nf
or

m
at

io
n,

 a
ll 

re
le

va
nt

 a
ttr

ib
ut

es
 a

re
 r

et
ri

ev
ed

 f
ro

m
 t

he
ir

 
re

sp
ec

tiv
e 

so
ur

ce
 s

ys
te

m
s.

D
ep

lo
yi

ng
 a

n 
M

D
M

 S
ys

te
m

 w
ith

 t
hi

s 
im

pl
em

en
ta

tio
n 

st
yl

e 
ca

n 
be

 d
on

e 
qu

ic
kl

y 
be

ca
us

e 
m

os
t m

as
te

r 
da

ta
 is

 s
til

l m
an

ag
ed

 in
 th

e 
so

ur
ce

 s
ys

te
m

. T
hu

s,
 a

ut
ho

ri
ng

 p
ro

ce
ss

es
 d

o 
no

t n
ee

d 
to

 
ch

an
ge

, p
ro

vi
di

ng
 q

ui
ck

 b
us

in
es

s 
re

su
lts

. O
n 

th
e 

do
w

ns
id

e,
 a

ttr
ib

ut
es

 in
 th

e 
m

as
te

r 
da

ta
 f

ro
m

 th
e 

so
ur

ce
 s

ys
te

m
 m

ig
ht

 l
ac

k 
pr

op
er

 d
at

a 
qu

al
ity

 a
nd

 c
an

 b
e 

ch
an

ge
d 

cr
ea

tin
g 

co
nfl

ic
ts

 t
ha

t 
ar

e 
no

t 
re

so
lv

ed
 a

cr
os

s 
th

e 
so

ur
ce

s.
 A

no
th

er
 d

is
ad

va
nt

ag
e 

is
 th

at
 th

e 
co

lla
bo

ra
tiv

e 
m

et
ho

d 
of

 u
se

 is
 d

if
fi-

cu
lt 

(o
r 

im
po

ss
ib

le
) 

to
 im

pl
em

en
t b

ec
au

se
 o

f 
th

e 
hi

gh
 in

te
gr

at
io

n 
ne

ed
s 

fo
r 

w
or

kfl
ow

s 
th

at
 s

pa
n 

ac
ro

ss
 a

ll 
in

vo
lv

ed
 s

ou
rc

e 
sy

st
em

s.
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 C

o
ex

is
te

nc
e 

Im
p

le
m

en
ta

ti
o

n 
S

ty
le

T
hi

s 
st

yl
e 

is
 u

se
d 

if
 m

as
te

r 
da

ta
 c

ha
ng

es
 h

ap
pe

n 
in

 m
ul

tip
le

 lo
ca

tio
ns

 a
nd

 in
vo

lv
e 

an
 M

D
M

 S
ys

-
te

m
 th

at
 fu

lly
 m

at
er

ia
liz

es
 a

ll 
co

m
m

on
 m

as
te

r d
at

a 
at

tr
ib

ut
es

 a
nd

 s
yn

ch
ro

ni
ze

s 
w

ith
 a

ll 
ot

he
r s

ys
-

te
m

s 
th

at
 c

ha
ng

e 
m

as
te

r 
da

ta
. I

n 
an

 e
nv

ir
on

m
en

t w
he

re
 th

e 
M

D
M

 S
ys

te
m

 is
 d

ep
lo

ye
d 

us
in

g 
th

is
 

st
yl

e,
 th

e 
sy

nc
hr

on
iz

at
io

n 
be

tw
ee

n 
ot

he
r s

ys
te

m
s 

ch
an

gi
ng

 m
as

te
r d

at
a 

an
d 

th
e 

M
D

M
 S

ys
te

m
 c

an
 

be
 u

ni
di

re
ct

io
na

l (
fr

om
 a

no
th

er
 s

ys
te

m
 to

 M
D

M
 S

ys
te

m
) o

r b
id

ir
ec

tio
na

l.3 
A

ls
o,

 a
ny

 c
ha

ng
e 

ex
e-

cu
te

d 
in

 th
e 

M
D

M
 S

ys
te

m
 c

an
 b

e 
pu

bl
is

he
d 

to
 re

ad
-o

nl
y,

 c
on

su
m

in
g 

ap
pl

ic
at

io
ns

 o
f m

as
te

r d
at

a.
 

B
ec

au
se

 it
 is

 n
ot

 th
e 

si
ng

le
 p

la
ce

 o
f m

as
te

r 
da

ta
 c

ha
ng

es
, i

t i
s 

no
t a

 s
ys

te
m

 o
f 

re
co

rd
 f

or
 a

ll 
at

tr
ib

-
ut

es
. O

ne
 o

f 
th

e 
ad

va
nt

ag
es

 o
f 

th
is

 i
m

pl
em

en
ta

tio
n 

st
yl

e 
is

 t
ha

t 
it 

is
 n

ot
 i

nt
ru

si
ve

 t
o 

th
e 

cu
rr

en
t 

ap
pl

ic
at

io
n 

sy
st

em
s.

 A
no

th
er

 b
en

efi
t 

is
 t

ha
t 

th
is

 s
ty

le
 i

s 
ab

le
 t

o 
pr

ov
id

e 
fu

ll 
ca

pa
bi

lit
ie

s 
of

 a
n 

M
D

M
 S

ys
te

m
. A

 c
le

ar
 d

is
ad

va
nt

ag
e 

of
 th

is
 s

ty
le

 is
 th

at
 th

e 
m

as
te

r d
at

a 
in

 th
e 

M
D

M
 S

ys
te

m
 is

 n
ot

 
al

w
ay

s 
up

 to
 d

at
e,

 d
ue

 to
 th

e 
de

la
y 

in
 th

e 
pr

op
ag

at
io

n 
of

 m
as

te
r 

da
ta

 c
ha

ng
es

 f
ro

m
 o

th
er

 s
ys

te
m

s 
to

 th
e 

M
D

M
 S

ys
te

m
.
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 T

ra
ns

ac
ti

o
na

l H
ub

 Im
p

le
m

en
ta

ti
o

n 
S

ty
le

T
he

 T
ra

ns
ac

tio
na

l 
H

ub
 i

m
pl

em
en

ta
tio

n 
st

yl
e4 

is
 t

he
 m

os
t 

ad
va

nc
ed

 i
m

pl
em

en
ta

tio
n 

st
yl

e 
fo

r 
M

D
M

, p
ro

vi
di

ng
 c

en
tr

al
iz

ed
, c

om
pl

et
e 

m
as

te
r 

da
ta

 in
 a

 s
ys

te
m

 o
f 

re
co

rd
, w

hi
ch

 is
 th

e 
si

ng
le

 v
er

-
si

on
 o

f t
he

 tr
ut

h.
 A

n 
M

D
M

 S
ys

te
m

 d
ep

lo
ye

d 
w

ith
 th

is
 s

ty
le

 e
xe

cu
te

s 
M

D
M

 s
er

vi
ce

 r
eq

ue
st

s 
in

 a
 

tr
an

sa
ct

io
na

l f
as

hi
on

 a
nd

 is
 th

us
 p

ar
t o

f 
th

e 
op

er
at

io
na

l f
ab

ri
c 

of
 a

n 
IT

 e
nv

ir
on

m
en

t. 
A

ny
 r

ea
d 

or
 

ch
an

ge
 r

eq
ue

st
 i

s 
ex

ec
ut

ed
 a

ga
in

st
 t

hi
s 

sy
st

em
 i

f 
th

is
 i

m
pl

em
en

ta
tio

n 
st

yl
e 

is
 u

se
d 

fo
r 

an
 M

D
M

 
so

lu
tio

n.
 W

hi
le

 M
D

M
 S

er
vi

ce
s 

ex
ec

ut
e,

 in
co

m
in

g 
m

as
te

r d
at

a 
is

 c
le

an
se

d,
 v

al
id

at
ed

, m
at

ch
ed

, a
nd

 
en

ri
ch

ed
 to

 m
ai

nt
ai

n 
hi

gh
 m

as
te

r d
at

a 
qu

al
ity

. A
ny

 c
ha

ng
e 

of
 th

e 
M

D
M

 S
ys

te
m

 c
an

 b
e 

di
st

ri
bu

te
d

3 
In

 th
is

 c
as

e,
 s

pe
ci

al
 c

ar
e 

m
us

t b
e 

ta
ke

n 
to

 a
vo

id
 c

yc
lic

 p
ro

pa
ga

tio
n 

of
 c

ha
ng

es
. I

n 
ad

di
tio

n,
 p

ro
pe

r c
on

fli
ct

 re
so

lu
tio

n 
m

us
t b

e 
im

pl
em

en
te

d.

4 
Fo

r m
or

e 
de

ta
ils

 o
n 

th
is

 im
pl

em
en

ta
tio

n 
st

yl
e 

or
 fo

r a
 c

om
pa

ri
so

n 
of

 th
em

, s
ee

 [2
].
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M

as
te

r 
D

at
a 

M
an

ag
em

en
t

vi
a 

ba
tc

h 
pr

oc
es

se
s 

or
 u

si
ng

 a
 P

ub
lis

h/
Su

bs
cr

ib
e 

m
ec

ha
ni

sm
 o

n 
m

es
sa

ge
 q

ue
ue

s 
w

he
re

 c
on

su
m

-
in

g 
ap

pl
ic

at
io

ns
 c

an
 re

gi
st

er
.

Se
cu

ri
ty

, h
ig

h 
av

ai
la

bi
lit

y,
 p

er
fo

rm
an

ce
, a

nd
 I

nf
or

m
at

io
n 

G
ov

er
na

nc
e 

re
qu

ir
em

en
ts

 a
re

 th
e 

hi
gh

es
t 

fo
r 

th
is

 i
m

pl
em

en
ta

tio
n 

st
yl

e 
be

ca
us

e 
a 

sy
st

em
 o

f 
th

is
 t

yp
e 

re
pr

es
en

ts
 a

 s
in

gl
e 

po
in

t 
of

 
fa

ilu
re

 f
or

 a
ll

 a
pp

lic
at

io
ns

 t
ha

t 
ne

ed
 a

cc
es

s 
to

 m
as

te
r 

da
ta

 (
an

d 
th

e 
fa

ct
 t

ha
t 

an
 a

tta
ck

er
 g

ai
ni

ng
 

ac
ce

ss
 t

o 
th

is
 s

ys
te

m
 c

an
 c

om
pr

om
is

e 
a 

co
m

pl
et

e 
an

d 
up

-t
o-

da
te

 s
et

 o
f 

m
as

te
r 

da
ta

).
 T

he
re

 a
re

 
si

gn
ifi

ca
nt

 b
en

efi
ts

 o
f 

an
 M

D
M

 S
ys

te
m

 d
ep

lo
ye

d 
as

 a
 T

ra
ns

ac
tio

na
l H

ub
: A

s 
a 

sy
st

em
 o

f 
re

co
rd

, 
it 

pr
ov

id
es

 c
en

tr
al

iz
ed

 a
cc

es
s,

 c
en

tr
al

iz
ed

 g
ov

er
na

nc
e,

 a
nd

 c
en

tr
al

iz
ed

 s
ec

ur
ity

 to
 m

as
te

r d
at

a 
th

at
 

is
 c

on
si

st
en

t, 
co

rr
ec

t, 
an

d 
co

m
pl

et
e 

w
ith

 f
ul

l s
up

po
rt

 f
or

 a
ll 

m
et

ho
ds

 o
f 

us
e.

 T
he

re
 a

re
 o

nl
y 

tw
o 

di
sa

dv
an

ta
ge

s 
of

 th
is

 im
pl

em
en

ta
tio

n 
st

yl
e:

 c
os

t a
nd

 c
om

pl
ex

ity
. B

ot
h 

ar
e 

in
cu

rr
ed

 b
ec

au
se

 th
is

 
im

pl
em

en
ta

tio
n 

st
yl

e 
re

qu
ir

es
 th

at
 a

ll 
ap

pl
ic

at
io

ns
 w

ith
 m

as
te

r d
at

a 
ne

ed
s 

m
us

t b
e 

in
te

gr
at

ed
 w

ith
 

th
is

 s
ys

te
m

 s
o 

th
at

 w
he

ne
ve

r 
a 

m
as

te
r 

da
ta

 o
pe

ra
tio

n 
oc

cu
rs

, t
hi

s 
is

 p
er

fo
rm

ed
 a

ga
in

st
 th

e 
M

D
M

 
Sy

st
em

. T
hi

s 
is

 t
yp

ic
al

ly
 a

 m
or

e 
in

tr
us

iv
e 

an
d 

co
m

pl
ex

 s
te

p 
co

m
pa

re
d 

to
 t

he
 o

th
er

 t
w

o 
im

pl
e-

m
en

ta
tio

n 
st

yl
es

, 
pa

rt
ic

ul
ar

ly
 a

s 
it 

re
la

te
s 

to
 p

ac
ka

ge
d 

ap
pl

ic
at

io
ns

. 
T

hu
s,

 t
hi

s 
im

pl
em

en
ta

tio
n 

st
yl

e 
is

 t
yp

ic
al

ly
 r

ea
ch

ed
 i

nc
re

m
en

ta
lly

 o
ve

r 
tim

e 
th

ro
ug

h 
ot

he
r 

en
tr

y 
po

in
ts

 s
uc

h 
as

 e
ith

er
 t

he
 

R
eg

is
tr

y 
or

 C
oe

xi
st

en
ce

 Im
pl

em
en

ta
tio

n 
St

yl
e.
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 C

o
m

p
ar

is
o

n 
o

f t
he

 Im
p

le
m

en
ta

ti
o

n 
S

ty
le

s
Im

pl
em

en
ti

ng
 M

D
M

 i
s 

ne
ve

r 
a 

bi
g 

ba
ng

 a
pp

ro
ac

h.
 I

t 
re

qu
ir

es
 a

t 
le

as
t 

th
e 

th
ir

d 
le

ve
l 

of
 i

nf
or

-
m

at
io

n 
m

at
ur

it
y,

 a
s 

in
tr

od
uc

ed
 i

n 
C

ha
pt

er
 2

, t
o 

im
pl

em
en

t i
t s

uc
ce

ss
fu

ll
y.

 F
ur

th
er

m
or

e,
 p

ar
al

-
le

l t
o 

im
pl

em
en

ti
ng

 a
nd

 r
un

ni
ng

 a
n 

M
D

M
 s

ol
ut

io
n 

su
cc

es
sf

ul
ly

 o
ve

r 
ti

m
e,

 a
ny

 e
nt

er
pr

is
e 

m
us

t 
es

ta
bl

is
h 

a 
st

ro
ng

 I
nf

or
m

at
io

n 
G

ov
er

na
nc

e 
gr

ou
p 

w
or

ki
ng

 h
or

iz
on

ta
ll

y 
ac

ro
ss

 a
ll

 li
ne

s 
of

 b
us

i-
ne

ss
 w

it
hi

n 
an

 e
nt

er
pr

is
e 

to
 r

ea
ch

 a
 c

om
m

on
 a

gr
ee

m
en

t o
n 

m
as

te
r 

da
ta

 m
od

el
s 

an
d 

ho
w

 m
as

te
r 

da
ta

 i
s 

us
ed

 i
n 

bu
si

ne
ss

 p
ro

ce
ss

es
. 

A
de

qu
at

e 
in

fo
rm

at
io

n 
m

at
ur

it
y 

an
d 

In
fo

rm
at

io
n 

G
ov

er
-

na
nc

e 
ar

e 
th

e 
fo

un
da

ti
on

 f
or

 a
 p

ha
se

d 
en

d-
to

-e
nd

 r
ol

lo
ut

 o
f 

M
D

M
 a

cr
os

s 
an

 o
rg

an
iz

at
io

n.
 T

he
 

sc
op

e 
of

 t
he

 fi
rs

t 
ph

as
e 

ha
s 

to
 a

ss
ur

e 
th

at
 t

he
 b

us
in

es
s 

st
ak

eh
ol

de
r 

re
m

ai
ns

 c
om

m
it

te
d 

to
 t

he
 

M
D

M
 j

ou
rn

ey
 a

nd
 m

us
t 

be
 s

el
ec

te
d 

in
 s

uc
h 

a 
w

ay
 t

ha
t 

a 
go

od
 r

et
ur

n 
on

 i
nv

es
tm

en
t 

ca
n 

be
 

sh
ow

n 
an

d 
th

at
 i

t 
ca

n 
be

 d
on

e 
su

cc
es

sf
ul

ly
 i

n 
a 

re
la

tiv
el

y 
sh

or
t 

am
ou

nt
 o

f 
ti

m
e 

(u
su

al
ly

 s
ix

 t
o 

ni
ne

 m
on

th
s)

. S
ub

se
qu

en
t 

ph
as

es
 t

he
n 

br
oa

de
n 

th
e 

in
it

ia
l 

de
pl

oy
m

en
t 

by
 a

dd
in

g 
fu

nc
ti

on
al

it
y 

or
 m

as
te

r 
da

ta
 d

om
ai

ns
. 

A
no

th
er

 p
os

si
bi

li
ty

 i
s 

th
at

 a
 s

ub
se

qu
en

t 
ph

as
e 

m
ov

es
 f

ro
m

 a
 m

or
e 

ba
si

c 
st

yl
e 

su
ch

 a
s 

th
e 

R
eg

is
tr

y 
Im

pl
em

en
ta

ti
on

 S
ty

le
 to

 a
 C

oe
xi

st
en

ce
 o

r 
ev

en
 a

 T
ra

ns
ac

ti
on

al
 

H
ub

 I
m

pl
em

en
ta

ti
on

 S
ty

le
 to

 d
el

iv
er

 m
or

e 
bu

si
ne

ss
 v

al
ue

 e
it

he
r 

fo
r 

on
e,

 a
 s

ub
se

t, 
or

 a
ll

 in
st

an
-

ti
at

ed
 m

as
te

r 
da

ta
 d

om
ai

ns
 i

n 
th

e 
M

D
M

 S
ys

te
m

. A
 b

us
in

es
s 

m
us

t 
de

ci
de

 w
hi

ch
 i

m
pl

em
en

ta
-

ti
on

 s
ty

le
 d

el
iv

er
s 

th
e 

ap
pr

op
ri

at
e 

bu
si

ne
ss

 v
al

ue
 w

hi
le

 s
ti

ll
 c

on
si

de
ri

ng
 im

pl
em

en
ta

ti
on

 c
os

t.
Im

pl
em

en
ta

tio
ns

 t
od

ay
 a

re
 o

ft
en

 a
 t

ru
e 

hy
br

id
. M

an
y 

T
ra

ns
ac

tio
na

l 
H

ub
 i

m
pl

em
en

ta
tio

ns
 

ar
e 

th
e 

sy
st

em
 o

f 
re

co
rd

 f
or

 t
he

 v
as

t 
m

aj
or

ity
 o

f 
at

tr
ib

ut
es

 a
nd

 a
 s

ys
te

m
 o

f 
re

fe
re

nc
e 

fo
r 

a 
fe

w
 

ex
ce

pt
io

n 
at

tr
ib

ut
es

. F
or

 e
xa

m
pl

e,
 t

ax
 i

de
nt

ifi
er

s 
or

 o
th

er
 e

xt
er

na
l 

id
en

tifi
er

s 
ar

e 
cr

ea
te

d 
ou

ts
id

e 
th

e 
M

D
M

 S
ys

te
m

 a
nd

 th
e 

M
D

M
 S

ys
te

m
 ju

st
 s

to
re

s 
an

d 
di

st
ri

bu
te

s 
th

em
 n

ex
t t

o 
th

e 
at

tr
ib

ut
es

 f
or

 
w

hi
ch

 th
e 

M
D

M
 S

ys
te

m
 is

 th
e 

sy
st

em
 o

f r
ec

or
d.

 T
hi

s 
en

ab
le

s 
co

ns
um

er
s 

to
 g

et
 th

e 
fu

ll 
m

as
te

r d
at

a
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1

re
co

rd
 fr

om
 a

 s
in

gl
e 

sy
st

em
. A

no
th

er
 ty

pi
ca

l a
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 c

en
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al
iz

ed
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M
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ys

te
m
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ha
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m

an
ag

es
 c
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to

m
er

s 
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nc
lu

di
ng

 h
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se
ho

ld
 in

fo
rm

at
io

n)
, p

ro
du

ct
, a

nd
 c

us
to

m
er
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ro

du
ct
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tio
ns
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na

bl
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ffi

ci
en

t 
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os
s-

se
lli

ng
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nd
 u

p-
se

lli
ng
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 k
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om

el
an

d 
se

cu
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ty
 s

er
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ce
s 
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lv
in

g 
m
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te

r 
da

ta
 i
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lu

de
 p

ro
ce

ss
in

g 
pa

ss
po

rt
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pp
lic

at
io

ns
 a

nd
 s

cr
ee

ni
ng

 p
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sp
or

ts
, 

vi
sa

s,
 a

nd
 r

eg
is

-
te

re
d 

tr
av

el
er

 p
ro

gr
am

s.
 I

n 
ad

di
tio

n,
 g

ov
er

nm
en

ts
 p

ro
vi

de
 s

er
vi

ce
s 

to
 th

ei
r 

ci
tiz

en
s 

th
ro

ug
h 

va
ri

-
ou

s 
ch

an
ne

ls
; s

er
vi

ce
s 

in
cl

ud
e 

pe
ns

io
n 

se
rv

ic
es

, s
oc

ia
l s

er
vi

ce
s,
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et

er
an

 s
er

vi
ce

s,
 o

r 
ed

uc
at

io
na

l 
se

rv
ic

es
, a

nd
 s

o 
on

. F
or

 h
om

el
an

d 
se

cu
ri

ty
 a

nd
 o

th
er

 g
ov

er
nm

en
t s

er
vi

ce
s,

 c
on

si
st

en
t, 

hi
gh

-q
ua

l-
ity

 c
iti

ze
n 

m
as

te
r d

at
a 

is
 im

po
rt

an
t.

C
os

t s
av

in
gs

 a
nd

 e
ffi

ci
en

cy
 im

pr
ov

em
en

ts
 a

re
 c

om
m

on
 in

 c
ro

ss
-i

nd
us

tr
y 
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si

ne
ss

 s
ce

na
ri

os
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m
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 li
m

ite
d 
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so

ur
ce

s 
fo

r a
n 

en
te

rp
ri

se
; s

m
ar

t u
se

 o
f t

he
m

 is
 e

qu
iv

a-
le

nt
 to

 m
ax

im
um

 r
et

ur
ns

 o
n 

in
ve

st
m

en
t. 

In
ve

st
in

g 
in

 c
us
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m

er
 c

ar
e 

re
pr

es
en

ta
tiv

es
 a

cr
os

s 
va

ri
ou

s 
ch

an
ne

ls
, f

or
 e

xa
m

pl
e,

 re
qu

ir
es

 th
e 

ab
ili

ty
 to

 id
en

tif
y 

th
e 

m
os

t p
ro

fit
ab

le
 c

us
to

m
er

s.
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hi
s 

de
pe

nd
s 

on
 h

ig
h-

qu
al

ity
 c

us
to

m
er

 m
as

te
r d

at
a 

de
liv

er
ed

 b
y 

an
 M

D
M

 S
ys

te
m

. I
f m

as
te

r d
at

a 
is

 u
nm

an
ag

ed
 

an
d 

a 
cu

st
om

er
 c

ha
ng

es
 a

n 
ad

dr
es

s,
 th

is
 o

ft
en

 r
eq

ui
re

s 
ke

yi
ng

 in
 th
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 in

fo
rm

at
io

n 
m

ul
tip

le
 ti

m
es

 
ac

ro
ss

 v
ar

io
us

 s
ys

te
m

s.
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si
ng
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ce
 fo

r t
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n 
si
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if
y 
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at
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ifi
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ne
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in

tr
od

uc
ed
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n 

C
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er
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e 
C
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ne
nt

 
M
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 f
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 E
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D

M
 C
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po

ne
nt
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m
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ne
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s 
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r 

al
l 

sp
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ia
liz

ed
 

se
rv
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es

 in
tr

od
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ed
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 th
e 

C
om

po
ne

nt
 M

od
el

 d
es

cr
ip

tio
n.

6 
A
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 g

ov
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en

t t
ha

t r
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ve

d 
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pu
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5 
ca

n 
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 fo
un

d 
in
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].

 T
he

 g
ov

er
nm

en
t d

ec
lin

ed
 e

nt
ry

 
to

 le
ga

l c
iti

ze
ns

 o
r h

el
d 

th
em
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 d

et
en

tio
n 

be
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us
e 
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co
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is
te

nt
 c

iti
ze

n 
da

ta
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T
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se

nt
at
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 p
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e 
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e 
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D
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M
as
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te
rf
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e 

S
er

vi
ce

s
A

s 
m

en
tio

ne
d 

in
 th

e 
C

om
po

ne
nt

 M
od

el
 d

es
cr

ip
tio

n 
of
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e 

M
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te
r D

at
a 

M
an

ag
em

en
t C

om
po

ne
nt

, 
th

e 
In

te
rf

ac
e 

Se
rv

ic
es

 p
ro

vi
de

 a
n 

ab
st

ra
ct

io
n 
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ye

r 
to

 a
n 

M
D

M
 s

er
vi

ce
. T

hi
s 

m
ea

ns
 th

e 
sa

m
e 

se
r-

vi
ce

 im
pl

em
en

ta
tio

n 
is

 a
va

ila
bl

e 
th

ro
ug

h 
a 

va
ri

et
y 
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 p

ro
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 th
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ho

ul
d 
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pe
n 

an
d 
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se

d 
on

 
in

du
st

ry
 s

ta
nd

ar
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. 
T

he
 i

nt
er

fa
ce

 s
er

vi
ce

s 
sh

ou
ld

 e
na

bl
e 

re
al

-t
im

e 
an

d 
ba
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h 

in
te

gr
at

io
n.

 T
he

 
in

te
rf

ac
e 

se
rv

ic
es

 p
ro

vi
de

 th
e 

fo
llo

w
in

g 
sp

ec
ifi

c 
gr

ou
p 

of
 s

er
vi

ce
s 

fo
r 

th
e 

M
as

te
r 

D
at

a 
M

an
ag

e-
m

en
t C

om
po

ne
nt

:

•
B

at
ch

 S
er

vi
ce

s—
Fo

r 
im

po
rt

 a
nd

 e
xp

or
t o

f 
m

as
te

r 
da

ta
, t

he
 in

te
rf

ac
e 

se
rv

ic
es

 p
ro

vi
de
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h 
se
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ic

e 
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y 

th
at

 c
an

 b
e 

us
ed

 o
n 

de
m

an
d 
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 p

er
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lly
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n 
a 
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he
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le

d 
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si
s.

•
W

eb
 S

er
vi

ce
s—

Se
am

le
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 c
on

su
m

pt
io

n 
of

 M
D

M
 S

er
vi

ce
s p

ar
tic

ul
ar
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 a
n 

SO
A

 e
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ir
on

-
m

en
t i

s 
en
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le

d 
th

ro
ug

h 
su

pp
or

t o
f W

eb
 S

er
vi

ce
s.
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ot

e 
th
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 W

eb
 S

er
vi

ce
s 

ar
e 

lis
te

d 
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 a
n 

ex
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pl
e 

pr
ot
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ol

 to
 su

pp
or

t i
n 

SO
A

. R
E

ST
 a

nd
 si

m
ila

r p
ro

to
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ou
ld

 b
e 

su
pp

or
te

d,
 to

o.

•
M

es
sa

gi
ng

 S
er

vi
ce

s—
A

 c
om

pr
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en
si

ve
 s

et
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f 
m
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gi
ng
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er

vi
ce
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tie
s 

al
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w
s 
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 c
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su
m

pt
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e 

M
D

M
 S

er
vi

ce
s 
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ug
h 

m
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ge

-b
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 p
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Ja
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 (
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m
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 t
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 m
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s 

m
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t 
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pp
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t 
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e 
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n 
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n 
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is
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Su
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e 
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s 
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 t
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t 
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at
e 
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m
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s 
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n 
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e 
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 w
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n 
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n 
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n 
w
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e 

M
D

M
 S
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m
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•
X

M
L

 S
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vi
ce

s—
T

he
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 p
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e 
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m
in

g 
an

d 
ou
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 d

at
a 
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M

L
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m

at
.

•
E
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 A

da
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 S
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ce
s—

T
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 s
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m
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 i

nt
eg

ra
te
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n 

ex
te
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 E
nt

er
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is
e 
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m

at
io
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te
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at
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C

om
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ne
nt
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 c
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m
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io
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ci
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nd

 d
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a 
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ity
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h 
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e 

an
d 
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•
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m
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ra
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D
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at
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l c
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 D
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s 
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e 
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- 
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d 

fin
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ne
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 d
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en
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n 
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e 
ta
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th
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pl

is
h.
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en
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d 
w
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te
 c
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pl
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e 
to

 c
or
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A
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s 
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s 
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-
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 t
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 c
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d 
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 c
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m
e 
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ne
d 
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rv
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ex
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 c
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gr
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ne
d 
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te
C

us
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m
er
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 s

er
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ke
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e 
fin
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ai
ne

d 
se
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ic
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A
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re
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, a
dd

R
el

at
io
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d 

ad
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at
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 b
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d 
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n

11
.3

 C
o

m
p

o
ne

nt
 D

ee
p

 D
iv

e 
31

5

ex
is

tin
g 

cu
st

om
er

 r
ec

or
d.

 I
n 

ad
di

tio
n 

to
 t

he
se

 b
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at
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 d
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m
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 c
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D
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hi
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 c
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 d
om

ai
n 

(s
uc

h 
as

 h
ou

se
ho

ld
 

re
la

tio
ns

hi
ps

) 
or

 t
he

y 
ar

e 
cr

os
s-

do
m

ai
n,

 s
uc

h 
as

 c
us

to
m

er
-p

ro
du

ct
 o

r 
pr

od
uc

t-
su

pp
lie

r 
re

la
tio

ns
hi

ps
. 

R
el

at
io

ns
hi

ps
 c

an
 b

e 
bi

di
re

ct
io

na
l 

(i
s-

sp
ou

se
-o

f)
 o

r 
un

id
ir

ec
tio

na
l 

(i
s-

fa
th

er
-o

f)
. T

hu
s,

 th
e 

re
la

tio
ns

hi
p 

se
rv

ic
es

 m
us

t m
an

ag
e 

al
l t

he
 v

ar
io

us
 ty

pe
s 

of
 r

el
at

io
n-

sh
ip

s 
co

m
pr

eh
en

si
ve

ly
. 

Fr
om

 a
 b

us
in

es
s 

pe
rs

pe
ct

iv
e,

 t
he

 r
el

at
io

ns
hi

ps
 a

re
 v

al
ua

bl
e 

be
ca

us
e 

th
ey

 e
na

bl
e 

th
e 

id
en

tifi
ca

tio
n 

of
 c

ro
ss

- 
an

d 
up

-s
el

l 
op

po
rt

un
iti

es
 b

y 
lo

ok
in

g 
at

 
th

e 
ex

is
tin

g 
cu

st
om

er
-p

ro
du

ct
 re

la
tio

ns
hi

ps
.

•
V

er
si

on
in

g 
Se

rv
ic

es
—

M
an

ag
in

g 
th

e 
st

at
e 

of
 a

 m
as

te
r d

at
a 

in
st

an
ce

 o
ve

r i
ts

 e
nt

ir
e 

lif
ec

yc
le

 
re

qu
ir

es
 t

he
 a

bi
lit

y 
to

 c
ap

tu
re

 a
nd

 m
an

ag
e 

ch
an

ge
s 

ap
pr

op
ri

at
el

y 
w

ith
 v

er
si

on
in

g.
 T

hi
s 

en
ab

le
s 

po
in

t-
in

-t
im

e 
in

qu
ir

ie
s 

(f
or

 e
xa

m
pl

e,
 s

ho
w

 m
e 

th
e 

pr
od

uc
t 

as
 o

f 
N

ov
em

be
r 

12
, 

20
09
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 A

s 
se

en
 in

 s
ec

tio
n 
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, i
n 

th
e 

te
le

co
m

m
un

ic
at

io
n 

in
du

st
ry

, t
he

 p
ro

du
ct

s 
be

co
m

e 
m

or
e 

di
ff

er
en

tia
te

d 
an

d 
th

er
e 

m
ig

ht
 b

e 
di

ff
er

en
t v

er
si

on
s 

of
 te

le
co

m
m

un
ic

at
io

n 
se

rv
ic

es
 o

r 
ce

ll 
ph

on
es

 w
ith

 s
lig

ht
ly

 d
if

fe
re

nt
 f

ea
tu

re
 s

et
s 

at
 th

e 
sa

m
e 

tim
e.

 T
hi

s 
re

qu
ir

es
 s

tr
on

g 
ve

r-
si

on
in

g 
ca

pa
bi

lit
ie

s 
to

 b
e 

gi
ve

n 
by

 t
he

 v
er

si
on

in
g 

se
rv

ic
es

. 
In

 t
he

 a
pp

ar
el

 i
nd

us
tr

y,
 t

he
 

ca
pa

bi
lit

y 
to

 v
er

si
on

 p
ro

du
ct

 c
at

al
og

s 
fo

r s
pr

in
g 

(o
n 

sa
le

) a
nd

 a
ut

um
n 

(i
n 

cr
ea

tio
n)

 c
ol

le
c-

tio
ns

 w
ou

ld
 e

xp
lo

it 
th

e 
ve

rs
io

ni
ng

 fe
at

ur
e 

to
 h

av
e 

di
ff

er
en

t s
ta

te
s 

av
ai

la
bl

e 
fo

r 
ea

ch
 p

ro
d-

uc
t. 

R
eg

ul
at

or
y 

co
m

pl
ia

nc
e 

is
 a

no
th

er
 d

ri
ve

r 
fo

r 
th

is
 f

ea
tu

re
, s

uc
h 

as
 tr

ac
ki

ng
 v

er
si

on
s 

of
 

ta
ri

ff
s 

fo
r c

om
pl

ia
nc

e 
re

po
rt

in
g 

an
d 

ad
he

re
nc

e.

•
H

ie
ra

rc
hy

, R
ol

l-
up

, a
nd

 V
ie

w
 S

er
vi

ce
s—

M
an

ag
in

g 
or

ga
ni

za
tio

n 
an

d 
pr

od
uc

t 
hi

er
ar

-
ch

ie
s 

re
qu

ir
e 

hi
er

ar
ch

y 
se

rv
ic

es
 to

 c
re

at
e 

an
d 

m
ai

nt
ai

n 
hi

er
ar

ch
ie

s.
 F

or
 e

xa
m

pl
e,

 a
ss

oc
i-

at
in

g 
or

 m
ap

pi
ng

 D
un

 &
 B

ra
ds

tr
ee

t 
in

fo
rm

at
io

n 
as

 a
 l

eg
al

 h
ie

ra
rc

hy
 t

o 
a 

se
t 

of
 

in
di

vi
du

al
 o

rg
an

iz
at

io
n 

cu
st

om
er

 r
ec

or
ds

 d
ep

en
ds

 o
n 

th
e 

av
ai

la
bi

lit
y 

of
 t

he
 h

ie
ra

rc
hy

 
se

rv
ic

es
. C

re
at

in
g 

pr
od

uc
t 

hi
er

ar
ch

ie
s 

to
 v

ie
w

 p
ro

du
ct

s 
by

 a
 p

ro
du

ct
 t

yp
e 

hi
er

ar
ch

y 
or

 
th

ro
ug

h 
a 

ve
nd

or
 h

ie
ra

rc
hy

 i
s 

an
ot

he
r 

ty
pi

ca
l 

us
e 

ca
se

 f
or

 t
he

se
 s

er
vi

ce
s.

 R
ol

l-
up

 s
er

-
vi

ce
s 

op
er

at
e 

on
 h

ie
ra

rc
hi

es
 t

o 
ac

cu
m

ul
at

e 
in

fo
rm

at
io

n 
ac

ro
ss

 n
od

es
 i

n 
a 

hi
er

ar
ch

y.
 

V
ie

w
 s

er
vi

ce
s 

en
ab

le
 t

he
 i

nq
ui

ry
 o

f 
m

as
te

r 
da

ta
 f

ro
m

 t
he

 M
D

M
 S

ys
te

m
 b

as
ed

 o
n 

ta
x-

on
om

ie
s 

th
at

 i
nd

ic
at

e 
th

at
 t

he
 r

es
ul

t 
of

 t
he

 s
am

e 
M

D
M

 s
er

vi
ce

 m
ig

ht
 v

ar
y 

ba
se

d 
on

 
vi

ew
s 

as
so

ci
at

ed
 w

ith
 ro

le
s 

of
 th

e 
pe

rs
on

 r
eq

ue
st

in
g 

th
e 

M
D

M
 S

er
vi

ce
.
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 M

D
M

 E
ve

nt
 M

an
ag

em
en

t 
S

er
vi

ce
s

A
ct

io
na

bl
e 

m
as

te
r 

da
ta

 e
na

bl
es

 m
or

e 
in

te
lli

ge
nt

 u
se

 o
f 

m
as

te
r 

da
ta

. F
or

 e
xa

m
pl

e,
 a

 p
ro

du
ct

 m
ig

ht
 

ha
ve

 a
 d

at
e 

at
tr

ib
ut

e 
in

di
ca

tin
g 

w
he

n 
th

e 
pr

od
uc

t i
s 

pe
rm

is
si

bl
e 

to
 b

e 
so

ld
 th

ro
ug

h 
an

 e
-c

om
m

er
ce

 
ch

an
ne

l.
W

he
n 

th
is

 d
at

e 
is

 re
ac

he
d,

 b
as

ed
 o

n 
a 

da
te

-d
riv

en
 e

ve
nt

, t
he

 M
D

M
 S

ys
te

m
 m

ig
ht

 p
ub

lis
h 

th
is

 
pr

od
uc

t t
o 

a 
su

bs
cr

ib
ed

 e
-c

om
m

er
ce

 a
pp

lic
at

io
n.

 T
hu

s,
 th

e 
M

D
M

 E
ve

nt
 M

an
ag

em
en

t S
er

vi
ce

s 
ar

e 
a 

cr
iti

ca
l s

ub
co

m
po

ne
nt

 s
er

vi
ce

 g
ro

up
 fo

r t
he

 M
D

M
 S

er
vi

ce
s.

 U
si

ng
 th

em
, i

nt
el

lig
en

ce
 c

an
 b

e 
de

riv
ed

 
by

 d
efi

ni
ng

 e
ve

nt
s 

w
ith

in
 th

e 
M

D
M

 S
ys

te
m

 a
s 

ei
th

er
 s

er
vi

ce
 re

qu
es

ts
 o

r 
da

te
- 

an
d 

tim
e-

dr
iv

en
. I

t i
s 

po
ss

ib
le

 to
 c

on
fig

ur
e 

ev
en

ts
 s

o 
th

at
 th

ey
 a

re
 e

xe
cu

te
d 

be
fo

re
 th

e 
M

D
M

 S
er

vi
ce

s 
ex

ec
ut

e 
or

 w
he

n 
th

e 
M

D
M

 S
er

vi
ce

s 
ar

e 
do

ne
 b

ut
 b

ef
or

e 
th

e 
re

su
lt 

is
 r

et
ur

ne
d 

to
 th

e 
ca

lle
r. 

T
he

 e
ve

nt
s 

ca
n 

be
 d

efi
ne

d 
as

 
bu

si
ne

ss
 a

nd
 d

at
a 

in
te

gr
ity

 r
ul

es
 o

r 
sc

he
du

le
d 

ev
en

ts
. N

ot
ifi

ca
tio

n 
ca

pa
bi

lit
ie

s 
ar

e 
pa

rt
 o

f 
th

e 
M

D
M

 
E

ve
nt

 M
an

ag
em

en
t S

er
vi

ce
s 

an
d 

th
ey

 c
an

 n
ot

if
y 

us
er

s 
(f

or
 i

ns
ta

nc
e,

 w
ith

 e
-m

ai
l)

 o
r 

ot
he

r 
sy

st
em

s 
(v

ia
 a

 c
er

ta
in

 m
es

sa
ge

 p
la

ce
d 

on
to

 th
e 

E
SB

) t
ha

t a
 sp

ec
ifi

c 
ev

en
t r

eq
ui

ri
ng

 a
ct

io
n 

ha
s 

oc
cu

rr
ed

.
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 A

ut
ho

ri
ng

 S
er

vi
ce

s
A

ut
ho

ri
ng

 S
er

vi
ce

s 
pr

ov
id

e 
ca

pa
bi

lit
ie

s 
to

 a
ut

ho
r, 

au
gm

en
t, 

an
d 

ap
pr

ov
e 

th
e 

de
fin

iti
on

 o
f 

m
as

te
r 

da
ta

, i
nc

lu
di

ng
 th

e 
ca

pa
bi

lit
y 

to
 a

ut
ho

r m
as

te
r d

at
a 

in
 c

ol
la

bo
ra

tiv
e 

w
or

kfl
ow

s.
 D

ep
en

di
ng

 o
n 

th
e 

so
ft

w
ar

e 
se

le
ct

io
n 

fo
r 

an
 M

D
M

 S
ys

te
m

, t
he

 w
or

kfl
ow

 c
ap

ab
ili

tie
s 

ar
e 

ei
th

er
 p

ar
t o

f 
th

e 
ba

se
 s

er
-

vi
ce

s 
or

 t
he

y 
se

am
le

ss
ly

 i
nt

eg
ra

te
 w

ith
 t

he
 B

us
in

es
s 

Pr
oc

es
s 

Se
rv

ic
es

 C
om

po
ne

nt
. 

Fo
r 

th
e 

au
th

or
in

g 
of

 m
as

te
r d

at
a,

 th
is

 s
ub

co
m

po
ne

nt
 p

ro
vi

de
s 

th
e 

fo
llo

w
in

g 
se

rv
ic

es
:

•
M

as
te

r 
D

at
a 

Sc
he

m
a 

Se
rv

ic
es

—
T

he
y 

de
fin

e 
th

e 
lo

gi
ca

l a
nd

 p
hy

si
ca

l d
at

a 
m

od
el

s 
fo

r 
th

e 
va

ri
ou

s 
m

as
te

r 
da

ta
 o

bj
ec

ts
. T

he
 o

ut
pu

t o
f 

th
es

e 
se

rv
ic

es
 is

 m
et

ad
at

a 
ab

ou
t t

he
 m

as
-

te
r d

at
a 

an
d 

sh
ou

ld
 b

e 
in

te
gr

at
ed

 w
ith

 th
e 

m
et

ad
at

a 
in

fr
as

tr
uc

tu
re

 in
 th

e 
en

te
rp

ri
se

.

•
H

ie
ra

rc
hy

 a
nd

 R
el

at
io

ns
hi

p 
Se

rv
ic

es
—

Fo
r 

th
e 

cr
ea

tio
n 

an
d 

m
ai

nt
en

an
ce

 o
f 

hi
er

ar
-

ch
ie

s,
 v

ie
w

s,
 a

nd
 r

el
at

io
ns

hi
ps

, 
th

is
 s

ub
co

m
po

ne
nt

 l
ev

er
ag

es
 t

he
 H

ie
ra

rc
hy

 a
nd

 R
el

a-
tio

ns
hi

p 
Se

rv
ic

es
 p

re
vi

ou
sl

y 
di

sc
us

se
d 

in
 s

ec
tio

n 
11
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.

•
G

ro
up

in
g 

Se
rv

ic
es

—
C

re
at

in
g 

an
d 

m
ai

nt
ai

ni
ng

 c
ol

le
ct

io
ns

 o
f 

re
la

te
d 

m
as

te
r 

da
ta

 
in

st
an

ce
s 

ca
n 

be
 d

on
e 

us
in

g 
G

ro
up

in
g 

Se
rv

ic
es

. F
or

 e
xa

m
pl

e,
 f

or
 a

 p
ro

du
ct

, a
 p

ro
du

ct
 

bu
nd

le
 c

an
 b

e 
de

fin
ed

 c
on

si
st

in
g 

of
 a

 d
ig

ita
l 

ca
m

er
a,

 a
 m

em
or

y 
ca

rd
, 

an
d 

a 
ca

se
 f

or
 

tr
an

sp
or

tin
g 

th
e 

di
gi

ta
l c

am
er

a.

•
A

tt
ri

bu
te

 S
er

vi
ce

s—
A

s 
th

e 
na

m
e 

im
pl

ie
s,

 th
ey

 o
pe

ra
te

 o
n 

an
 a

ttr
ib

ut
e 

le
ve

l p
er

fo
rm

in
g 

a 
de

fa
ul

t v
al

ue
 p

op
ul

at
io

n 
or

 s
et

tin
g 

an
d 

ch
an

gi
ng

 a
ttr

ib
ut

e 
va

lu
es

.

•
C

he
ck

-i
n 

an
d 

C
he

ck
-o

ut
 S

er
vi

ce
s—

If
 m

ul
tip

le
 u

se
rs

 c
an

 a
cc

es
s 

th
e 

sa
m

e 
m

as
te

r 
da

ta
 

in
st

an
ce

s,
 c

on
cu

rr
en

cy
 i

ss
ue

s 
ar

is
e.

 C
he

ck
-i

n 
an

d 
C

he
ck

-o
ut

 s
er

vi
ce

s 
en

ab
le

 c
on

cu
r-

re
nc

y 
bu

t a
t t

he
 s

am
e 

tim
e 

en
su

re
 c

on
si

st
en

cy
 b

y 
pr

ev
en

tin
g 

co
nc

ur
re

nt
 u

pd
at

es
 o

n 
th

e 
sa

m
e 

at
tr

ib
ut

e 
at

 th
e 

sa
m

e 
tim

e 
fr

om
 d

if
fe

re
nt

 u
se

rs
.
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 D

at
a 

Q
ua

lit
y 

M
an

ag
em

en
t 

S
er

vi
ce

s
M

as
te

r 
da

ta
 w

ith
ou

t p
ro

pe
r 

m
as

te
r 

da
ta

 q
ua

lit
y 

ha
s 

lim
ite

d 
us

ef
ul

ne
ss

. T
hu

s,
 th

e 
M

D
M

 S
er

vi
ce

s 
m

us
t m

an
ag

e 
m

as
te

r d
at

a 
w

ith
 p

ro
pe

r d
at

a 
qu

al
ity

. T
he

 s
ub

co
m

po
ne

nt
 D

at
a 

Q
ua

lit
y 

M
an

ag
em

en
t
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.3

 C
o

m
p

o
ne

nt
 D

ee
p

 D
iv

e 
31
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Se
rv

ic
es

 i
s 

re
sp

on
si

bl
e 

fo
r 

th
e 

m
as

te
r 

da
ta

 q
ua

lit
y.

 O
n 

a 
hi

gh
-l

ev
el

, t
he

re
 a

re
 t

hr
ee

 t
yp

es
 o

f 
se

r-
vi

ce
s 

pr
ov

id
ed

:

•
D

at
a 

V
al

id
at

io
n 

an
d 

C
le

an
si

ng
 S

er
vi

ce
s—

T
he

se
 e

na
bl

e 
th

e 
sp

ec
ifi

ca
tio

n 
an

d 
en

fo
rc

e-
m

en
t o

f d
at

a 
in

te
gr

ity
 ru

le
s,

 s
ta

nd
ar

di
za

tio
n,

 e
xt

er
na

l d
at

a 
va

lid
at

io
n,

 a
nd

 e
xc

ep
tio

n 
pr

o-
ce

ss
in

g.
 F

or
 e

xa
m

pl
e,

 y
ou

 c
an

 s
pe

ci
fy

 t
ha

t 
if

 t
he

 a
ge

 a
ttr

ib
ut

e 
ha

s 
a 

va
lu

e 
sm

al
le

r 
th

an
 

18
, t

he
n 

th
e 

pr
of

es
si

on
 c

ol
um

n 
m

ig
ht

 c
on

ta
in

 o
nl

y 
th

e 
va

lu
e 

“c
hi

ld
” 

or
 “

st
ud

en
t.”

 S
ta

n-
da

rd
iz

at
io

n 
su

ch
 a

s 
na

m
e 

an
d 

ad
dr

es
s 

ca
n 

al
so

 b
e 

de
liv

er
ed

 b
y 

in
te

gr
at

in
g 

ap
pr

op
ri

at
e 

se
rv

ic
es

 f
ro

m
 t

he
 E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
In

te
gr

at
io

n 
C

om
po

ne
nt

 w
ith

 a
pp

ro
pr

ia
te

 
cl

ea
ns

in
g 

se
rv

ic
es

. 
E

xt
er

na
l 

da
ta

 v
al

id
at

io
n 

m
ig

ht
 l

ev
er

ag
e 

se
rv

ic
es

 t
o 

va
lid

at
e 

if
 a

n 
ad

dr
es

s 
ex

is
ts

 b
as

ed
 o

n 
ad

dr
es

s 
di

ct
io

na
ri

es
 t

ha
t 

ar
e 

us
ua

lly
 a

va
ila

bl
e 

on
 a

 c
ou

nt
ry

 b
y 

co
un

tr
y 

ba
si

s.
 If

 a
 d

at
a 

in
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, c
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, c
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 b
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 p
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r d
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 p
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 c
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 p
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r t
ra
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r
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 m
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 d
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 d
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 d
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od
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ed
 p
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vi

ou
sl

y.
 W

e 
al

so
 a

ss
um

e 
th

at
 R

FI
D

 te
ch

no
lo

gy
 is

 u
se

d 
fo

r s
er

ia
liz

a-
tio

n.
 T

hu
s,

 R
FI

D
 R

ea
de

rs
 (

3)
 r

ea
d 

th
e 

se
ri

al
iz

at
io

n 
in

fo
rm

at
io

n.
 T
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 r

aw
 R

FI
D

 r
ea

d 
ev

en
ts

 a
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pr

oc
es

se
d 

fir
st

 b
y 

th
e 

R
FI

D
 M

id
dl

ew
ar

e 
(2

3)
 to

 re
m

ov
e 

du
pl

ic
at

e 
re

ad
 e

ve
nt

s 
of

 th
e 

sa
m

e 
ta

g 
an

d 
pe

rf
or

m
 a

n 
in

iti
al

 a
gg
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ga

tio
n.

 T
he

 E
PC

IS
 P

ar
tn

er
 (1

) C
om

po
ne

nt
 re

pr
es

en
ts

 o
th

er
 p

ar
tic

ip
an

ts
 in

 
th

e 
su

pp
ly

 c
ha

in
 th

at
 e

ith
er

 e
xe

cu
te

 th
e 

pr
ev

io
us

 o
r 

th
e 

su
bs

eq
ue

nt
 s

te
p 

in
 th

e 
su

pp
ly

 c
ha

in
. T

he
 

E
PC

IS
 s

ys
te

m
 (2

0)
 h

as
 tw

o 
st

an
da

rd
iz

ed
 in

te
rf

ac
es

:

•
T

he
 E

PC
IS

 C
ap

tu
re

 I
nt

er
fa

ce
 r

ec
ei

ve
s 

st
an

da
rd

 R
FI

D
 e

ve
nt

s 
fr

om
 t

he
 R

FI
D

 M
id

dl
e-

w
ar

e 
(2

3)
 b

as
ed

 o
n 

th
e 

A
pp

lic
at

io
n 

L
ev

el
 E

ve
nt

 (
A

L
E

).

•
T

he
 E

PC
IS

 Q
ue

ry
 In

te
rf

ac
e 

of
fe

rs
 q

ue
ry

 c
ap

ab
ili

tie
s 

fo
r 

E
PC

 e
ve

nt
s.

T
he

 E
PC

IS
 s

ys
te

m
 u

se
s 

da
ta

 s
er

vi
ce

s 
(1

8)
 to

 p
er

si
st

 th
e 

op
er

at
io

na
l d

at
a 

in
 a

n 
E

PC
IS

 re
po

s-
ito

ry
. T

ra
di

ng
 p

ar
tn

er
s 

in
 th

e 
su

pp
ly

 c
ha

in
 s

yn
ch

ro
ni

ze
 w

ith
 th

e 
E

PC
IS

 S
ys

te
m

 C
om

po
ne

nt
 (

20
) 

th
ro

ug
h 

th
e 

E
PC

gl
ob

al
 n

et
w

or
k,

 w
hi

ch
 is

 u
se

d 
to

 s
yn

ch
ro

ni
ze

 s
ta

tic
 p

ro
du

ct
 in

st
an

ce
 d

at
a 

(s
uc

h

8 
E

PC
gl

ob
al

 is
 a

n 
in

du
st

ry
 b

od
y 

(s
ee

 [
9]

) 
th

at
 d

efi
ne

s 
th

e 
re

le
va

nt
 s

ta
nd

ar
ds

 in
 th

is
 s

pa
ce

. J
us

t a
 f

ew
 o

f 
th

e 
im

po
rt

an
t 

on
es

 a
re

 E
PC

, E
le

ct
ro

ni
c 

Pr
od

uc
t C

od
e 

In
fo

rm
at

io
n 

Se
rv

ic
e 

(E
PC

IS
),

 A
L

E
, E

PC
IS

 C
ap

tu
re

 I
nt

er
fa

ce
, a

nd
 th

e 
E

PC
IS

 
Q

ue
ry

 In
te

rf
ac

e.
 R

FI
D

 is
 a

 te
ch

no
lo

gy
 u

se
d 

fo
r p

ro
du

ct
 s

er
ia

liz
at

io
n 

th
at

 fi
xe

s 
ba

rc
od

e-
ba

se
d 

se
ri

al
iz

at
io

n 
is

su
es

.

9 
G

S1
 d

efi
ne

s 
th

e 
re

le
va

nt
 s

ta
nd

ar
ds

 s
uc

h 
as

 G
T

IN
 f

or
 t

he
 G

lo
ba

l 
D

at
a 

Sy
nc

hr
on

iz
at

io
n 

N
et

w
or

k 
(G

D
SN

).
 S

ee
 

A
pp

en
di

x 
B

 o
nl

in
e 

fo
r d

et
ai

ls
.
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M
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t

M
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D
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M
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em
en

t S
er

vi
ce

s

Infrastructure Security Component

Connectivity & Interoperability Services
e.g. Enterprise Service Bus (ESB)

M
as

te
r 

D
at

a

E
nt

er
pr

is
e 

C
on

te
nt

 M
an

ag
em

en
t 

C
on

te
nt

 S
er

vi
ce

s

U
ns

tr
uc

tu
re

d 
D

at
a

D
ire

ct
or

y 
/ S
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ur
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S
er

vi
ce

s 
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P
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se
nt

at
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S

er
vi

ce
s 

(P
or

ta
l &

 W
eb

)

B
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s 
P

ro
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ss
 

S
er

vi
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s

M
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sa
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 / 
W

eb
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er
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G
at

ew
ay

IT Service & Compliance Management Services

Publish
Subscribe

Routing
Transport

Messaging
Mediation

Orchestration
Load Balancing

D
at

a 
M

an
ag

em
en

t 
D

at
a 

S
er

vi
ce

s

O
pe

ra
tio

na
l D

at
a

C
ol

la
bo

ra
tio

n 
S

er
vi

ce
s

MDM
UI

EPCIS
UI

GDS UI RFID Reader Data
Pool

EPCIS
Partner

Delivery Channels

Retention
Management

Security & Privacy
Management

Availability & Fault
Management

Performance
Management

Control of Service
& Accounting

Enterprise Information Integration

Stream Federate Transform Cleanse Profile Discover

Staging

Replictate Deploy

Interface Services

Authoring

Lifecycle
Management

M
as

te
r 

D
at

a 
E

ve
nt

 M
an

ag
em

en
t

D
at

a 
Q

ua
lit

y 
M

an
ag

em
en

t
Hierarchy & Relationship

 Management

Base Services

S
up

pl
y 

C
ha

in
 M

an
ag

em
en

t (
S

C
M

) 

O
pe

ra
tio

na
l S

er
vi

ce
s

E
nt

er
pr

is
e 

R
es

ou
rc

e 
P

la
nn

in
g 

(E
R

P
)

O
pe

ra
tio

na
l S

er
vi

ce
s

GDS
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123456
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8911 101314
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E
P

C
IS

 S
ys

te
m

O
pe

ra
tio

na
l S

er
vi

ce
s

RFID Middlleware

A
na

ly
tic

al
 A

pp
lic

at
io

ns
 

A
na

ly
tic

al
 S

er
vi

ce
s

A
na

ly
tic

al
 D

at
a

19

24 23

P
LM

 S
er

vi
ce

s

12

S
ea

rc
h 

&
 Q

ue
ry

 
P

re
se

nt
at

io
n

S
er

vi
ce

 R
eg

is
tr

y 
&

 R
ep

os
ito

ry

F
ig

u
re

 1
1.

2 
C

om
po

ne
nt

 In
te

ra
ct

io
n 

D
ia

gr
am

 fo
r 

th
e 

R
et

ur
na

bl
e 

C
on

ta
in

er
 M

an
ag

em
en

t 
so

lu
tio

n 
ba

se
d 

on
 T

ra
ck

 a
nd

 T
ra

ce

as
 th

e 
SG

T
IN

) 
an

d 
dy

na
m

ic
 p

ro
du

ct
 in

st
an

ce
 d

at
a 

(s
uc

h 
as

 te
m

pe
ra

tu
re

 m
ea

su
re

m
en

ts
).

 F
or

 th
e 

ad
m

in
is

tr
at

io
n 

of
 th

e 
E

PC
IS

 S
ys

te
m

 (
20

) 
C

om
po

ne
nt

, a
dm

in
is

tr
at

or
s 

us
e 

th
e 

E
PC

IS
 U

I (
5)

. W
ith

 
th

e 
E

PC
IS

 U
I 

(5
),

 a
n 

ad
m

in
is

tr
at

or
 c

an
 d

efi
ne

 w
ha

t 
E

PC
IS

 P
ar

tn
er

 (
1)

 c
an

 s
ee

 a
nd

 w
ha

t 
E

PC
 

ev
en

ts
 a

re
 b

as
ed

 o
n 

su
bs

cr
ip

tio
ns

 to
 e

ns
ur

e 
ap

pr
op

ri
at

e 
se

cu
ri

ty
. E

PC
 e

ve
nt

s 
m

us
t b

e 
ac

tio
na

bl
e;

 
th

e 
E

PC
IS

 s
ys

te
m

 m
ig

ht
 u

se
 t

he
 C

ol
la

bo
ra

tio
n 

Se
rv

ic
es

 C
om

po
ne

nt
 (

14
),

 f
or

 e
xa

m
pl

e,
 t

o 
se

nd
 

e-
m

ai
l n

ot
ifi

ca
tio

ns
 to

 a
n 

ap
pr

op
ri

at
e 

us
er

 (s
uc

h 
as

, “
T

he
 c

on
ta

in
er

 d
id

n’
t a

rr
iv

e 
at

 th
e 

di
st

ri
bu

tio
n 

ce
nt

er
 o

n 
tim

e”
) 

or
 tr

ig
ge

r 
th

e 
st

ar
t o

f 
an

 a
pp

ro
pr

ia
te

 w
or

kfl
ow

 d
ri

ve
n 

by
 th

e 
B

us
in

es
s 

Se
rv

ic
es

 
C

om
po

ne
nt

 (1
3)

 w
ith

 a
 m

es
sa

ge
 n

ot
ifi

ca
tio

n.
 F

in
al

ly
, f

or
 th

e 
an

al
yt

ic
al

 in
si

gh
t, 

th
e 

E
PC

IS
 s

ys
te

m
 

m
us

t b
e 

in
te

gr
at

ed
 w

ith
 a

 B
I 

so
lu

tio
n 

su
ch

 a
s 

a 
D

at
a 

W
ar

eh
ou

se
 (

D
W

) 
ap

pl
ic

at
io

n 
th

at
 le

ve
ra

ge
s 

A
na

ly
tic

al
 S

er
vi

ce
s 

fr
om

 th
e 

A
na

ly
tic

al
 A

pp
lic

at
io

n 
C

om
po

ne
nt

 (
19

).
 F

or
 th

e 
pr

es
en

ta
tio

n 
of

 th
e 

an
al

yt
ic

al
 in

si
gh

t i
nt

o 
th

e 
su

pp
ly

 c
ha

in
, d

as
hb

oa
rd

s 
an

d 
sc

or
ec

ar
ds

 u
si

ng
 S

ea
rc

h 
an

d 
Q

ue
ry

 p
re

s-
en

ta
tio

n 
se

rv
ic

es
 (

10
) 

ar
e 

us
ed

. T
yp

ic
al

 r
ep

or
ts

 in
cl

ud
e 

th
e 

st
at

us
 o

f 
th

e 
co

nt
ai

ne
r 

as
se

ts
 a

nd
 th

ei
r 

cu
rr

en
t l

oc
at

io
n 

ag
ai

ns
t t

he
ir

 s
up

po
se

d 
st

at
us

 a
nd

 s
up

po
se

d 
lo

ca
tio

n 
(s

uc
h 

as
, “

Is
 a

 s
up

pl
y 

de
liv

-
er

y 
on

 ti
m

e?
”)

. O
pt

im
iz

in
g 

th
e 

co
nt

ai
ne

r t
ur

na
ro

un
d,

 ti
m

e 
re

po
rt

s 
ca

n 
be

 d
on

e 
on

 h
ow

 lo
ng

 a
 c

on
-

ta
in

er
 s

its
 “

id
le

” 
in

 a
 d

is
tr

ib
ut

io
n 

ce
nt

er
 a

nd
 b

as
ed

 o
n 

th
is

, a
pp

ro
pr

ia
te

 a
ct

io
n 

ca
n 

be
 ta

ke
n.

T
he

 R
FI

D
 a

nd
 E

PC
IS

 c
om

po
ne

nt
s 

ar
e 

m
an

da
to

ry
 c

om
po

ne
nt

s 
fo

r 
th

is
 s

ol
ut

io
n.

 T
he

 E
R

P 
sy

st
em

 (
21

) 
an

d 
th

e 
SC

M
 s

ys
te

m
 (

22
) 

us
e 

D
at

a 
Se

rv
ic

es
 (

18
) 

to
 p

er
si

st
 t

he
ir

 o
pe

ra
tio

na
l 

da
ta

.
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.4

 C
o

m
p

o
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nt
 In

te
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n 
D

ia
g

ra
m
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B
ot

h 
sy

st
em

s 
co

ns
um

e 
m

as
te

r 
da

ta
, 

su
ch

 a
s 

pr
od

uc
t 

fr
om

 t
he

 M
D

M
 S

ys
te

m
 (

16
) 

an
d 

re
le

va
nt

 
in

fo
rm

at
io

n 
fr

om
 t

he
 E

PC
IS

 s
ys

te
m

 (
20

) 
fo

r 
op

tim
iz

in
g 

th
e 

su
pp

ly
 c

ha
in

 a
nd

 i
m

pr
ov

in
g 

th
e 

re
so

ur
ce

 p
la

nn
in

g.
T

he
 M

as
te

r 
D

at
a 

M
an

ag
em

en
t C

om
po

ne
nt

 (
16

) 
pr

ov
id

es
 th

e 
fo

llo
w

in
g 

ca
pa

bi
lit

ie
s 

fo
r 

th
e 

R
C

M
 s

ol
ut

io
n,

 d
em

on
st

ra
tin

g 
en

te
rp

ri
se

-w
id

e 
in

fo
rm

at
io

n 
in

te
gr

at
io

n 
ca

pa
bi

lit
ie

s 
ba

se
d 

on
 t

he
 

E
IA

 R
ef

er
en

ce
 A

rc
hi

te
ct

ur
e 

ac
co

rd
in

g 
to

 th
e 

ar
ch

ite
ct

ur
e 

pr
in

ci
pl

e 
14

 in
tr

od
uc

ed
 in

 C
ha

pt
er

 4
:

It
 e

na
bl

es
 th

e 
cr

ea
tio

n 
of

 a
 c

en
tr

al
iz

ed
 M

D
M

 S
ys

te
m

 to
 c

re
at

e 
an

d 
m

an
ag

e 
m
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te

r d
at

a 
ov

er
 

its
 l

if
et

im
e 

us
in

g 
th

e 
E

nt
er

pr
is

e 
In

fo
rm

at
io

n 
In

te
gr

at
io

n 
Se

rv
ic

es
 (

25
) 

du
ri

ng
 t

he
 M

as
te

r 
D

at
a 

In
te

gr
at

io
n 

(M
D

I)
 p

ha
se

 o
f 

an
 M

D
M

 d
ep

lo
ym

en
t. 

A
ft

er
 th

e 
M

D
M

 S
ys

te
m

 is
 o

pe
ra

tio
na

l, 
it 

al
so

 
al

lo
w

s 
st

re
am

lin
ed

 c
re

at
io

n 
an

d 
m

ai
nt

en
an

ce
 o

f 
m

as
te

r 
da

ta
.

T
he

 D
at

a 
Po

ol
 C

om
po

ne
nt

 (2
),

 th
e 

G
D

S 
U

I C
om

po
ne

nt
 (4

),
 a

nd
 th

e 
G

D
S 

B
ac

ke
nd

 C
om

po
-

ne
nt

 (
24

) 
ar

e 
us

ed
 to

 s
yn

ch
ro

ni
ze

 w
ith

 th
e 

G
lo

ba
l D

at
a 

Sy
nc

hr
on

iz
at

io
n 

N
et

w
or

k.
 T

he
se

 c
om

po
-

ne
nt

s 
ar

e 
op

tio
na

l 
an

d 
la

rg
el

y 
de

pe
nd

 o
n 

w
he

th
er

 o
r 

no
t 

at
 l

ea
st

 s
om

e 
of

 t
he

 p
ar

tic
ip

an
ts

 i
n 

th
e 

su
pp

ly
 c

ha
in

 n
et

w
or

k 
us

e 
th

e 
G

D
SN

 f
or

 th
e 

ex
ch

an
ge

 o
f 

st
at

ic
 m

as
te

r 
da

ta
, s

uc
h 

as
 a

ttr
ib

ut
e 

va
l-

ue
s 

ap
pl

ic
ab

le
 to

 a
ll 

in
st

an
ce

s 
of

 th
e 

sa
m

e 
pr

od
uc

t a
nd

 th
e 

un
iq

ue
 id

en
tifi

er
 s

uc
h 

as
 a

 G
T

IN
 th

at
 is

 
al

so
 a

pp
lic

ab
le

 to
 a

ll 
in

st
an

ce
s 

of
 th

e 
sa

m
e 

pr
od

uc
t. 

Si
m

ila
rl

y,
 tr

ad
in

g 
pa

rt
ne

r a
nd

 lo
ca

tio
n 

m
as

te
r 

da
ta

 is
 a

va
ila

bl
e 

th
ro

ug
h 

th
e 

G
SD

N
. I

f t
he

y 
ar

e 
us

ed
, t

he
 s

ta
tic

 m
as

te
r d

at
a 

ca
n 

be
 re

ce
iv

ed
 b

y 
th

e 
M

D
M

 S
ys

te
m

 (
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) 
th

ro
ug

h 
th

e 
G

D
S 

C
om

po
ne

nt
. 
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at
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ro
du

ct
 i

nf
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m
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n 
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n 

al
so

 b
e 

sy
n-
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ro

ni
ze

d 
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om
 th

e 
M

D
M

 S
ys

te
m
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 re

se
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rs
 th

ro
ug

h 
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e 
G

D
S 

C
om

po
ne

nt
.

If
 b
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e 

pr
od

uc
t i

nf
or

m
at

io
n 

is
 re

ce
iv

ed
 th

ro
ug

h 
th

e 
G

D
S,

 u
si

ng
 th

e 
M

D
M

 U
I (

6)
 w

or
kfl

ow
-

fr
om

 in
-h

ou
se

, m
as

te
r 

da
ta

 e
nr

ic
hm

en
t c

an
 b

e 
do

ne
. I

f 
th

e 
G

D
S 
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m

po
ne

nt
s 
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e 

no
t p

re
se

nt
, c

ol
-

la
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e 
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th
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in
g 
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ro
du
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 m
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te

r d
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a 
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n 
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 d
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e 
th
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ug

h 
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e 
M

D
M

 U
I.
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 M
D

M
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m
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ro
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de
s 
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 p
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nb
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 in
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n 
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e 

Pr
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uc
t L
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yc
le

 
M

an
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em
en

t (
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M
) 
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em
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om
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ne
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 c
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pl

em
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 to
 th
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Pr

od
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t I
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m
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n 
M

an
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en

t (
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M
) c
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tie
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 th
e 

M
D

M
 S

ys
te

m
 (1

6)
. I

n 
en

gi
ne

er
in

g 
de

pa
rt

m
en

ts
 in

 th
e 

au
to

m
ot

iv
e 

in
du

st
ry

, o
ft

en
 P

L
M

 s
ys

te
m

s 
ar

e 
us

ed
. A

n 
M

D
M

 S
ys

te
m

 is
 d

es
ig

ne
d 

to
 o

pe
ra

tio
na

liz
e 

m
as

te
r 

da
ta

 i
nt

o 
al

l 
pr

oc
es

se
s,

 p
ar

tic
ul

ar
ly

 a
ls

o 
sa

le
s 

an
d 

m
ar

ke
tin

g 
pr

oc
es

se
s 

th
at

 a
re

 c
om

pl
e-

m
en

ta
ry

 c
ap

ab
ili

tie
s 

to
 t

he
 P

L
M

 c
ap

ab
ili

tie
s.

 T
hu

s,
 t

he
 M

D
M

 S
ys

te
m

 c
an

 b
e 

us
ed

 t
o 

br
in

g 
to

ge
th

er
 a

 3
60

-d
eg

re
e 

vi
ew

 o
f 

pr
od

uc
t i

nf
or

m
at

io
n 

w
ith

 in
pu

t f
ro

m
 in

te
rn

al
 d

ep
ar

tm
en

ts
 s

uc
h 

as
 

en
gi

ne
er

in
g 

us
in

g 
PL

M
 s

ys
te

m
s 

an
d 

ex
te

rn
al

 p
ar

tic
ip

an
ts

 u
si

ng
 G

D
S 

to
 p

ro
vi

de
 a

 f
ou

nd
at

io
n 

fo
r 

fu
rt

he
r e

nr
ic

hm
en

t o
f p

ro
du

ct
, t

ra
di

ng
 p

ar
tn

er
, a

nd
 lo

ca
tio

n 
m

as
te

r 
in

fo
rm

at
io

n.
Pr

od
uc

t i
nf

or
m

at
io

n 
of

te
n 

co
nt

ai
ns

 U
ns

tr
uc

tu
re

d 
D

at
a 

as
 w

el
l, 

su
ch

 a
s 

im
ag

es
 o

r d
oc

um
en

-
ta

tio
n 

in
 P

D
F.

 S
ca

nn
ed

 c
on

tr
ac

ts
 w

ith
 tr

ad
in

g 
pa

rt
ne

rs
 a

re
 U

ns
tr

uc
tu

re
d 

D
at

a.
 A

n 
E

C
M

 C
om

po
-

ne
nt

 (
17

) 
m

an
ag

es
 th

e 
U

ns
tr

uc
tu

re
d 

D
at

a.
 T

he
 c

en
tr

al
iz

ed
 M

D
M

 S
ys

te
m

 u
se

s 
U

ni
qu

e 
R

es
ou

rc
e 

Id
en

tifi
er

s 
(U

R
Is

) 
to

 li
nk

 th
e 

U
ns

tr
uc

tu
re

d 
an

d 
St

ru
ct

ur
ed

 m
as

te
r 

da
ta

 to
ge

th
er

 f
or

 s
ea

m
le

ss
 a

nd
 

co
ns

is
te

nt
 c

on
su

m
pt

io
n.

T
he

 M
D

M
 S

ys
te

m
 c

an
 a

ls
o 

be
 u

se
d 

to
 m

an
ag

e 
al

l c
us

to
m

er
 a

nd
 c

ar
 d

ea
le

rs
hi

p 
in

fo
rm

at
io

n.
 

T
he

 M
D

M
 C

om
po

ne
nt

 (
16

) 
si

m
pl

ifi
es

 th
e 

di
st

ri
bu

tio
n 

of
 m

as
te

r 
da

ta
 to

 o
th

er
 a

pp
lic

at
io

ns
 s

uc
h 

as
 

th
e 

E
PC

IS
 S

ys
te

m
 (2

0)
 a

nd
 a

 D
at

a 
W

ar
eh

ou
se

 d
el

iv
er

ed
 b

y 
th

e
A

na
ly

tic
al

A
pp

lic
at

io
ns

 C
om

po
ne

nt
.

Fo
r 

a 
T

ra
ck

 a
nd

 T
ra

ce
 s

ol
ut

io
n,

 b
ri

ng
in

g 
to

ge
th

er
 E

PC
 e

ve
nt

s 
w

ith
 m

as
te

r 
da

ta
 e

na
bl

es
 a

 
de

ep
er

 u
nd

er
st

an
di

ng
 o

n 
w

ha
t i

s 
go

in
g 

on
 in

 th
e 

su
pp

ly
 c

ha
in

. F
or

 e
xa

m
pl

e,
 w

ith
in

 th
e 

E
PC

 e
ve

nt
,
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M

as
te

r 
D

at
a 

M
an

ag
em

en
t

yo
u 

m
ig

ht
 fi

nd
 th

e 
G

T
IN

 n
um

be
r a

s 
pa

rt
 o

f t
he

 S
G

T
IN

 re
pr

es
en

tin
g 

th
e 

se
ri

al
iz

ed
, u

ni
qu

e 
id

en
tifi

er
 

fo
r 

a 
pr

od
uc

t 
in

st
an

ce
 o

r 
in

fo
rm

at
io

n 
su

ch
 a

s 
a 

G
lo

ba
l 

L
oc

at
io

n 
N

um
be

r 
(G

L
N

) 
an

d 
in

di
ca

tin
g 

w
he

re
 th

e 
ta

g 
re

ad
 e

ve
nt

 to
ok

 p
la

ce
. T

he
 m

as
te

r 
da

ta
 c

ap
ab

ili
ty

 is
 u

se
d 

to
 fi

nd
 o

ut
 th

e 
na

m
e 

of
 th

e 
pr

od
uc

t a
nd

 it
s 

at
tr

ib
ut

es
 (

su
ch

 a
s 

te
m

pe
ra

tu
re

 b
ou

nd
ar

ie
s 

fo
r 

a 
pe

ri
sh

ab
le

 g
oo

d)
 u

si
ng

 th
e 

G
T

IN
 

nu
m

be
r. 

U
si

ng
 th

e 
G

L
N

, t
he

 M
D

M
 S

ys
te

m
 c

an
 b

e 
in

qu
ir

ed
 to

 re
tr

ie
ve

 th
e 

ad
dr

es
se

s 
of

 th
e 

di
st

ri
bu

-
tio

n 
ce

nt
er

s 
th

e 
co

nt
ai

ne
r i

n 
th

e 
R

C
M

 so
lu

tio
n 

pa
ss

ed
 th

ro
ug

h.
 T

he
 E

PC
IS

 sy
st

em
 re

qu
ir

es
 a

 sl
ic

e 
of

 
m

as
te

r d
at

a 
th

at
 it

 re
ce

iv
es

 d
ur

in
g 

se
tu

p 
th

ro
ug

h 
a 

ba
tc

h 
ap

pr
oa

ch
.A

ft
er

w
ar

ds
, t

he
 in

te
gr

at
io

n 
of

 th
e 

M
D

M
 S

ys
te

m
 a

nd
 E

PC
IS

 s
ys

te
m

 c
an

 b
e 

do
ne

 in
 tw

o 
w

ay
s:

 E
ith

er
 a

 p
er

io
di

c 
ba

tc
h 

(s
uc

h 
as

 e
ve

ry
 

ni
gh

t)
 w

ith
 d

el
ta

s 
is

 c
re

at
ed

 b
y 

th
e 

M
D

M
 S

ys
te

m
 a

nd
 a

pp
lie

d 
to

 th
e 

E
PC

IS
 s

ys
te

m
, o

r a
n 

on
go

in
g,

 
m

or
e 

re
al

-t
im

e 
fo

cu
se

d 
in

te
gr

at
io

n 
is

 b
ui

lt 
w

he
re

 th
e 

E
PC

IS
 s

ys
te

m
 w

ou
ld

 s
ub

sc
ri

be
 o

n 
a 

m
es

sa
ge

 
qu

eu
e 

an
d 

w
he

re
 th

e 
M

D
M

 S
ys

te
m

 p
os

ts
 m

as
te

r d
at

a 
up

da
te

s 
us

in
g 

a 
Pu

bl
is

h/
Su

bs
cr

ib
e 

pa
tte

rn
.

W
he

n 
th

e 
D

W
 is

 in
iti

al
ly

 b
ui

lt,
 it

 re
ce

iv
es

 c
le

an
 m

as
te

r d
at

a 
fr

om
 th

e 
M

D
M

 S
ys

te
m

 (1
6)

 fo
r 

th
e 

di
m

en
si

on
 ta

bl
es

 u
si

ng
 E

II
 s

er
vi

ce
s 

(2
5)

. L
at

er
 o

n,
 th

es
e 

di
m

en
si

on
 ta

bl
es

 a
re

 k
ep

t u
p 

to
 d

at
e 

w
ith

 tr
ic

kl
e 

fe
ed

s 
fr

om
 th

e 
M

D
M

 S
ys

te
m

. T
he

 r
ep

or
t q

ua
lit

y 
si

gn
ifi

ca
nt

ly
 im

pr
ov

es
 n

ot
 o

nl
y 

fo
r 

th
e 

T
ra

ck
 a

nd
 T

ra
ce

 re
po

rt
in

g,
 b

ut
 a

ls
o 

fo
r o

th
er

 re
po

rt
s.

W
e 

co
nc

lu
de

 th
e 

di
sc

us
si

on
 o

f 
th

is
 u

se
 c

as
e 

w
ith

 tw
o 

flo
w

s 
sp

ec
ifi

ca
lly

 ta
rg

et
in

g 
th

e 
T

ra
ck

 
an

d 
T

ra
ce

 a
sp

ec
ts

 o
f t

he
 R

et
ur

na
bl

e 
C

on
ta

in
er

 M
an

ag
em

en
t s

ol
ut

io
n.

 T
he

 fi
rs

t fl
ow

 s
ho

w
s 

ho
w

 a
n 

E
PC

 e
ve

nt
 f

or
 a

 c
on

ta
in

er
 is

 r
ec

ei
ve

d 
th

ro
ug

h 
a 

re
ad

 f
ro

m
 a

 R
FI

D
 r

ea
de

r 
th

ro
ug

h 
th

e 
R

FI
D

 m
id

-
dl

ew
ar

e 
in

to
 th

e 
E

PC
IS

 s
ys

te
m

:

1.
T

he
 fi

rs
t s

te
p 

ha
pp

en
s 

w
he

n 
an

 R
FI

D
 re

ad
er

 (3
) r

ea
ds

 th
e 

ta
g 

of
 a

 c
on

ta
in

er
.

2.
T

hr
ou

gh
 t

he
 M

es
sa

ge
 a

nd
 W

eb
 S

er
vi

ce
 G

at
ew

ay
 C

om
po

ne
nt

 (
9)

 a
nd

 t
he

 C
on

ne
ct

iv
ity

 
an

d 
In

te
ro

pe
ra

bi
lit

y 
Se

rv
ic

es
 C

om
po

ne
nt

 (
15

),
 t

he
 r

aw
 R

FI
D

 i
nf

or
m

at
io

n 
fr

om
 t

he
 

de
vi

ce
 is

 s
en

t w
ith

 a
 m

es
sa

ge
 to

 th
e 

R
FI

D
 M

id
dl

ew
ar

e 
(2

3)
.

3.
T

he
 r

aw
 R

FI
D

 i
nf

or
m

at
io

n 
is

 p
ro

ce
ss

ed
 b

y 
th

e 
R

FI
D

 M
id

dl
ew

ar
e 

(2
3)

 a
nd

 d
up

lic
at

e 
re

ad
s 

ar
e 

re
m

ov
ed

. C
om

pl
ia

nt
 w

ith
 th

e 
A

L
E

 s
pe

ci
fic

at
io

n,
 h

ig
he

r-
le

ve
l e

ve
nt

s 
ar

e 
pu

b-
lis

he
d 

an
d 

se
nt

 to
 th

e 
E

PC
IS

 C
ap

tu
re

 In
te

rf
ac

e 
of

 th
e 

E
PC

IS
 C

om
po

ne
nt

 (2
0)

.

4.
T

he
 E

PC
IS

 C
ap

tu
re

 In
te

rf
ac

e 
of

 th
e 

E
PC

IS
 s

ys
te

m
 (2

0)
 s

to
re

s 
th

e 
E

PC
 e

ve
nt

 u
nc

ha
ng

ed
 

in
to

 th
e 

re
po

si
to

ry
 o

f 
th

e 
E

PC
IS

 s
ys

te
m

 th
at

 c
al

ls
 a

 d
at

a 
se

rv
ic

e 
(1

8)
 th

ro
ug

h 
th

e 
C

on
-

ne
ct

iv
ity

 a
nd

 I
nt

er
op

er
ab

ili
ty

 S
er

vi
ce

s 
C

om
po

ne
nt

 (1
5)

.

T
he

 s
ec

on
d 

flo
w

 il
lu

st
ra

te
s 

ho
w

 tr
ad

in
g 

pa
rt

ne
rs

 c
ol

la
bo

ra
te

 re
ga

rd
in

g 
th

e 
ex

ch
an

ge
 o

f i
nf

or
-

m
at

io
n 

of
 t

he
 t

ra
ck

ed
 c

on
ta

in
er

s.
 T

hi
s 

de
m

on
st

ra
te

s 
ef

fic
ie

nt
 e

nt
er

pr
is

e 
in

fo
rm

at
io

n 
in

te
gr

at
io

n 
ca

pa
bi

lit
ie

s 
ac

ro
ss

 e
nt

er
pr

is
es

, a
cc

or
di

ng
 to

 a
rc

hi
te

ct
ur

e 
pr

in
ci

pl
e 
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1.
B

as
ed

 o
n 

a 
su

bs
cr

ip
tio

n 
on

 th
e 

E
PC

IS
 s

ys
te

m
 o

f t
he

 E
PC

IS
 P

ar
tn

er
 (1

) o
w

ni
ng

 th
e 

pr
ev

i-
ou

s 
st

ep
 in

 th
e 

su
pp

ly
 c

ha
in

 th
e 

E
PC

IS
 s

ys
te

m
 (
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) 

re
ce

iv
es

 a
pp

ro
pr

ia
te

 E
PC

 e
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s 
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m
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sa
ge

. T
he

 m
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sa
ge

 re
ac
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s 

th
e 

en
te

rp
ri

se
 n

et
w

or
k 

th
ro

ug
h 

th
e 

In
fr

as
tr

uc
tu

re
 S

ec
ur

ity
 

Se
rv

ic
es

 C
om

po
ne

nt
 (7

),
 th

e 
M

es
sa

ge
 a

nd
 W

eb
 S

er
vi

ce
 G

at
ew

ay
 C

om
po

ne
nt

 (9
),

 a
nd

 th
e 

C
on

ne
ct

iv
ity

 a
nd

 In
te

ro
pe

ra
bi

lit
y 

Se
rv

ic
es

 C
om

po
ne

nt
 (1

5)
 to

 a
pp

ly
 a

pp
ro

pr
ia

te
 s

ec
ur

ity
 

m
ea

su
re

s.
 A

n 
ex

am
pl

e 
of

 s
uc

h 
a 

re
ce

iv
ed

 E
PC

 e
ve

nt
 is

 w
he

n 
th

e 
co

nt
ai

ne
r l

ea
ve

s 
th

e 
di

s-
tr

ib
ut

io
n 

ce
nt

er
 o

f t
he

 E
PC

IS
 p

ar
tn

er
 o

w
ni

ng
 th

e 
pr

ev
io

us
 s

te
p 

in
 th

e 
su

pp
ly

 c
ha

in
.
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2.
U

po
n 

ar
ri

va
l o

f t
he

 c
on

ta
in

er
, i

ts
 c

on
te

nt
 is

 p
ro

ce
ss

ed
 a

nd
 th

e 
co

nt
ai

ne
r i

s 
fil

le
d 

w
ith

 n
ew

 
or

 a
dd

iti
on

al
 m

at
er

ia
ls

 a
nd

 s
hi

pp
ed

 a
ga

in
. 

A
ll 

th
es

e 
st

ep
s 

ar
e 

tr
ac

ke
d 

th
ro

ug
h 

R
FI

D
 

re
ad

er
s 

(3
) 

an
d 

th
e 

R
FI

D
 M

id
dl

ew
ar

e 
(2

3)
, 

ag
gr

eg
at

in
g 

an
d 

cl
ea

ns
in

g 
th

e 
ra

w
 R

FI
D

 
in

fo
rm

at
io

n 
be

fo
re

 a
pp

ro
pr

ia
te

 h
ig

he
r-

le
ve

l e
ve

nt
s 

ar
e 

pu
bl

is
he

d 
as

 c
om

pl
ia

nt
 w

ith
 th

e 
A

L
E

 s
pe

ci
fic

at
io

n 
to

 th
e 

E
PC

IS
 C

ap
tu

re
 I

nt
er

fa
ce

 o
f 

th
e 

E
PC

IS
 s

ys
te

m
 (

20
).

3.
T

he
 E

PC
IS

 s
ys

te
m

 (2
0)

 p
ub

lis
he

s 
ap

pr
op

ri
at

e 
E

PC
 e

ve
nt

s 
to

 n
ot

if
y 

th
e 

ow
ne

r o
f t

he
 p

re
-

vi
ou

s 
st

ep
 th

at
 th

e 
co

nt
ai

ne
r h
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 a

rr
iv

ed
 a

nd
 th

e 
ow

ne
r o

f t
he

 n
ex

t s
te

p 
in

 th
e 

su
pp

ly
 c

ha
in

 
th

at
 th

e 
co

nt
ai

ne
r h
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 b

ee
n 

sh
ip

pe
d 

ag
ai

n 
as

 w
el

l a
s 

th
e 

pr
od

uc
ts

 w
ith

in
 th

e 
co

nt
ai

ne
r.

T
hr

ou
gh

 t
hi

s,
 a

t 
an

y 
gi

ve
n 

po
in

t 
in

 t
im

e,
 t

he
 l

oc
at

io
n 

of
 w

he
re

 t
he

 c
on

ta
in

er
 h

as
 b

ee
n 

“s
ee

n”
 th

e 
la

st
 ti

m
e 

ca
n 

be
 a

ut
om

at
ic

al
ly

 in
qu

ir
ed

 a
s 

ca
n 

th
e 

ne
xt

 lo
ca

tio
n 

w
he

re
 it

 is
 s

up
po

se
dl

y 
ar

ri
vi

ng
. T

hi
s 

pr
ov

id
es

 th
e 

vi
si

bi
lit

y 
of

 th
e 

co
nt

ai
ne

rs
 in

 th
e 

su
pp

ly
 c

ha
in

.
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al
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ta
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ai

ns
, 

no
n-

fu
nc

tio
na

l 
re

qu
ir

em
en
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 d

efi
ne

 o
pe

ra
tio

na
l, 

se
cu

ri
ty

 m
an

ag
em

en
t, 

an
d 

m
ai

nt
ai

na
bi

lit
y 

se
rv

ic
e 

qu
al

iti
es

. I
n 

th
is

 s
ec

tio
n,

 w
e 

do
 n

ot
 c

ov
er

 a
ll 

se
rv

ic
e 

qu
al

iti
es

 re
la

te
d 

to
 n

on
-

fu
nc

tio
na

l 
re

qu
ir

em
en

ts
 f

or
 a

ny
 M

D
M

 s
ol

ut
io

n.
 W

e 
de

sc
ri

be
 o

nl
y 

th
e 

on
es

 t
ha

t 
ar

e 
im

po
rt

an
t 

to
 

M
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h 
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bi

lit
y 
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t f
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 M

D
M

 a
s 

w
el
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ho

w
ev
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, w
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r t
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ec

t w
ith

 a
 d

ed
i-

ca
te

d 
op

er
at

io
na

l p
at

te
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 in
 th

e 
ne

xt
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tio

n.
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m
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w
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 m
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pr
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 c
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 d
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, b
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 b
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ra
m

es
. 

IT
 o

rg
an

iz
at

io
ns

 u
se

 m
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 c
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 c
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 m
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at
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at
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 p
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l p
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 c
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 c
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 c
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at
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 c
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l c
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 c
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 d
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 d
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 c
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 f
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 b
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at
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 m
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 b
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 c
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 m
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 c

om
bi

ne
 a

 v
ar

i-
et

y 
of

 d
at

a 
in

 a
n 

ea
sy

-t
o-

us
e 

in
te

rf
ac

e.

•
R

ed
uc

e 
co

st
s—

R
ap

id
ly

 fo
cu

s 
on

 a
re

as
 o

f t
he

 b
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 c
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 d
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 c
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 m
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 m
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 b
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 o
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 c
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 c
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 m
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t r
el

ev
an

t f
un

ct
io

n.

•
Q

ui
ck

ly
 d
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 c
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 b
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 p
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 c
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w
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 d
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 b
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at
io

n 
w

ith
ou

t 
ne

ed
in

g 
IT

 r
es

ou
rc

e.
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 p
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 b
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 p
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 b
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at
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e 
st

re
am

 a
na

ly
tic

al
 a

pp
lic

at
io

n 
en

gi
ne

. T
hi

s 
fr

am
ew

or
k 

in
cl

ud
es

 a
 m

ed
ic

al
 

al
er

t m
on

ito
ri

ng
 c

om
po

ne
nt

, a
 r

ul
es

 m
an

ag
em

en
t e

ng
in

e 
an

d 
re

po
si

to
ry

, d
at

a 
va

lid
at

io
n 

an
d 

da
ta

 in
te

rp
re

ta
tio

n 
fu

nc
tio

ns
, a

nd
 a

 te
m

po
ra

l a
bs

tr
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at
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 m
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 p
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s 
to

 
de

sc
ri

be
 th

e 
lo

ss
 o

f c
lie

nt
s 

or
 c

us
to

m
er

s.

D
at

a 
lin

ea
g

e:
 

T
hi

s 
pr

ov
id

es
 t

he
 f

un
ct

io
na

lit
y 

to
 d

et
er

m
in

e 
w

he
re

 d
at

a 
co

m
es

 f
ro

m
, h

ow
 i

t 
is

 
tr

an
sf

or
m

ed
, 

an
d 

w
he

re
 i

t 
is

 g
oi

ng
. 

D
at

a 
lin

ea
ge

 m
et

ad
at

a 
tr

ac
es

 t
he

 l
if

ec
yc

le
 o

f 
in

fo
rm

at
io

n 
be

tw
ee

n 
sy

st
em

s,
 in

cl
ud

in
g 

th
e 

op
er

at
io

ns
 th

at
 a

re
 p

er
fo

rm
ed

 o
n 

th
e 

da
ta

.

D
at

a 
st

ew
ar

d
sh

ip
: 

T
hi

s 
is

 k
no

w
n 

as
 a

 r
ol

e 
as

si
gn

ed
 to

 a
 p

er
so

n 
th

at
 is

 r
es

po
ns

ib
le

 f
or

 d
efi

ni
ng

 
an

d 
ex

ec
ut

in
g 

da
ta

 g
ov

er
na

nc
e 

po
lic

ie
s.

D
D

U
 (

D
at

a 
D

ep
lo

ym
en

t 
U

n
it

):
 

T
hi

s 
a 

un
it 

of
 d

at
a 

th
at

 i
s 

as
si

gn
ed

 t
o 

on
e 

or
 m

ul
tip

le
 d

ep
lo

y-
m

en
t n

od
es

 a
s 

pa
rt

 o
f d

efi
ni

ng
 th

e 
O

pe
ra

tio
na

l M
od

el
.

D
M

Z
 (

D
em

ili
ta

ri
ze

d
 Z

o
n

e)
: 

T
hi

s 
is

 a
 fi

re
w

al
l 

co
nfi

gu
ra

tio
n 

fo
r 

se
cu

ri
ng

 l
oc

al
 a

re
a 

ne
tw

or
ks

 
(L

A
N

).

D
o

S
 (

D
en

ia
l 

o
f 

S
er

vi
ce

):
 

T
hi

s 
is

 a
 t

ec
hn

iq
ue

 f
or

 o
ve

rl
oa

di
ng

 a
n 

IT
 s

ys
te

m
 w

ith
 a

 m
al

ic
io

us
 

w
or

kl
oa

d,
 e

ff
ec

tiv
el

y 
pr

ev
en

tin
g 

its
 re

gu
la

r 
se

rv
ic

e 
us

e.

D
R

 (
D

is
as

te
r 

R
ec

ov
er

y)
: 

T
hi

s 
is

 a
 p

ro
ce

ss
 t

ha
t 

de
sc

ri
be

s 
ho

w
 t

o 
re

co
ve

r 
th

e 
IT

 e
nv

ir
on

m
en

t 
af

te
r a

 d
is

as
te

r s
uc

h 
as

 a
 fi

re
 d

es
tr

oy
in

g 
th

e 
IT

 b
ui

ld
in

g.

D
S

L
 (D

ig
it

al
 S

u
b

sc
ri

b
er

 L
in

e)
: 

Se
t o

f t
ec

hn
ol

og
ie

s 
th

at
 p

ro
vi

de
s 

di
gi

ta
l d

at
a 

tr
an

sm
is

si
on

 o
ve

r 
th

e 
w

ir
es

 o
f a

 lo
ca

l t
el

ep
ho

ne
 n

et
w

or
k.

D
U

 (
D

ep
lo

ym
en

t 
U

n
it

):
 

T
hi

s 
is

 t
he

 s
m

al
le

st
 u

ni
t 

of
 d

at
a 

(s
ee

 D
D

U
) 

or
 a

 p
ie

ce
 o

f 
de

pl
oy

ab
le

 
co

de
 o

r 
so

ft
w

ar
e 

(s
ee

 E
D

U
) 

as
si

gn
ed

 to
 o

ne
 o

r 
m

ul
tip

le
 d

ep
lo

ym
en

t n
od

es
 a

s 
pa

rt
 o

f 
de

fin
in

g 
th

e 
O

pe
ra

tio
na

l M
od

el
.

D
W

 (
D

at
a 

W
ar

eh
o

u
se

/D
at

a 
W

ar
eh

o
u

si
n

g
):

 
T

hi
s 

de
sc

ri
be

s 
th

e 
tr

ad
iti

on
al

 a
pp

ro
ac

h 
to

 d
at

a 
w

ar
eh

ou
si

ng
 c

ov
er

in
g 

st
ru

ct
ur

ed
 i

nf
or

m
at

io
n 

an
d 

su
pp

or
tin

g 
ta

ct
ic

al
 o

r 
st

ra
te

gi
c 

re
po

rt
in

g 
re

qu
ir

em
en

ts
.

D
Y

W
 (

D
yn

am
ic

 W
ar

eh
o

u
se

 W
ar

eh
o

u
si

n
g

):
 

T
he

 n
ex

t 
ev

ol
ut

io
na

ry
 s

te
p 

of
 d

at
a 

w
ar

eh
ou

si
ng

 
ai

m
ed

 a
t 

ad
dr

es
si

ng
 t

he
 d

em
an

ds
 f

or
 r

ea
l-

tim
e 

an
al

yt
ic

s 
(a

ls
o 

kn
ow

n 
as

 o
pe

ra
tio

na
l 

B
I)

, 
th

e 
re

qu
ir

em
en

ts
 to

 d
el

iv
er

 m
or

e 
dy

na
m

ic
 b

us
in

es
s 

in
si

gh
ts

, t
he

 n
ee

d 
to

 in
te

gr
at

e 
un

st
ru

ct
ur

ed
 in

fo
r-

m
at

io
n 

in
to

 th
e 

an
al

yt
ic

al
 p

ro
ce

ss
, a

nd
 th

e 
ne

ed
 to

 p
ro

ce
ss

 la
rg

e 
am

ou
nt

s 
of

 in
fo

rm
at

io
n.
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G
lo

ss
ar

y

E
A

I (
E

n
te

rp
ri

se
 A

p
p

lic
at

io
n

 In
te

g
ra

ti
o

n
):

 
A

 te
ch

ni
qu

e 
th

at
 a

llo
w

s 
bu

si
ne

ss
 p

ro
ce

ss
es

 to
 s

pa
n 

ac
ro

ss
 d

if
fe

re
nt

 a
pp

lic
at

io
ns

 u
nd

er
 a

 c
om

m
on

 in
te

gr
at

io
n 

pa
ra

di
gm

 in
cr

ea
si

ng
 fu

nc
tio

na
lit

y,
 fl

ex
-

ib
ili

ty
, a

nd
 p

er
fo

rm
an

ce
.

E
C

2 
(E

la
st

ic
 C

o
m

p
u

te
 C

lo
u

d
):

 
A

 c
om

m
er

ci
al

 w
eb

 s
er

vi
ce

 f
ro

m
 A

m
az

on
 th

at
 le

ts
 p

ay
in

g 
cu

s-
to

m
er

s 
re

nt
 c

om
pu

tin
g 

re
so

ur
ce

s 
fr

om
 th

ei
r 

co
m

pu
tin

g 
cl

ou
d.

E
C

M
 (

E
n

te
rp

ri
se

 C
o

n
te

n
t 

M
an

ag
em

en
t)

: 
T

hi
s 

is
 a

 d
is

ci
pl

in
e 

in
 i

nf
or

m
at

io
n 

m
an

ag
em

en
t 

de
al

in
g 

w
ith

 U
ns

tr
uc

tu
re

d 
D

at
a.

 F
or

 e
xa

m
pl

e,
 i

t 
m

us
t 

su
pp

or
t 

co
nt

en
t 

w
or

kfl
ow

s,
 s

ol
ut

io
ns

 f
or

 
ar

ch
iv

in
g 

e-
m

ai
l a

nd
 re

te
nt

io
n 

m
an

ag
em

en
t f

or
 c

om
pl

ia
nc

e 
so

lu
tio

ns
, a

m
on

g 
ot

he
rs

.

E
D

U
 (E

xe
cu

ti
o

n
 D

ep
lo

ym
en

t U
n

it
):

 
T

hi
s 

a 
un

it 
of

 e
xe

cu
ta

bl
e 

co
de

 o
r s

of
tw

ar
e 

th
at

 is
 a

ss
ig

ne
d 

to
 o

ne
 o

r m
ul

tip
le

 n
od

es
 a

s 
pa

rt
 o

f d
efi

ni
ng

 th
e 

O
pe

ra
tio

na
l M

od
el

.

E
IA

 (
E

n
te

rp
ri

se
 In

fo
rm

at
io

n
 A

rc
h

it
ec

tu
re

):
 

T
he

 f
ra

m
ew

or
k 

th
at

 d
efi

ne
s 

th
e 

in
fo

rm
at

io
n-

ce
n-

tr
ic

 p
ri

nc
ip

le
s,

 a
rc

hi
te

ct
ur

e 
m

od
el

s,
 s

ta
nd

ar
ds

, a
nd

 p
ro

ce
ss

es
 th

at
 fo

rm
 th

e 
ba

si
s 

fo
r m

ak
in

g 
in

fo
r-

m
at

io
n 

te
ch

no
lo

gy
 d

ec
is

io
ns

 a
cr

os
s 

th
e 

en
te

rp
ri

se
.

E
IA

 (
E

n
te

rp
ri

se
 I

n
fo

rm
at

io
n

 A
rc

h
it

ec
tu

re
) 

R
ef

er
en

ce
 A

rc
h

it
ec

tu
re

: 
A

pp
lie

d 
ar

ch
ite

ct
ur

e 
le

ve
ls

 t
ha

t 
de

te
rm

in
e 

an
d 

cu
st

om
iz

e 
th

e 
ke

y 
re

fe
re

nc
e 

ar
ch

ite
ct

ur
e 

co
m

po
ne

nt
s 

fo
r 

th
e 

sp
ec

ifi
cs

 
of

 th
e 

E
IA

.

E
II 

(E
n

te
rp

ri
se

 In
fo

rm
at

io
n

 In
te

g
ra

ti
o

n
):

 
Pr

ov
id

es
 th

e 
ca

pa
bi

lit
y 

to
 a

cc
es

s,
 c

le
an

se
, t

ra
ns

fo
rm

, 
an

d 
de

liv
er

 d
at

a 
fr

om
 d

is
pa

ra
te

 d
at

a 
so

ur
ce

s.

E
IM

 (E
n

te
rp

ri
se

 In
fo

rm
at

io
n

 M
o

d
el

):
 

T
hi

s 
co

ns
is

ts
 o

f t
he

 C
on

ce
pt

ua
l D

at
a 

M
od

el
 w

ith
 th

e 
fiv

e 
da

ta
 d

om
ai

ns
 a

nd
 th

ei
r c

la
ss

ifi
ca

tio
n 

cr
ite

ri
a 

an
d 

th
e 

In
fo

rm
at

io
n 

R
ef

er
en

ce
 M

od
el

 d
es

cr
ib

in
g 

th
e 

re
la

tio
ns

hi
ps

 a
m

on
g 

th
e 

fiv
e 

da
ta

 d
om

ai
ns

. T
he

 E
IM

 is
 a

 k
ey

 in
gr

ed
ie

nt
 fo

r t
he

 E
IA

.

E
IS

 (E
n

te
rp

ri
se

 In
fo

rm
at

io
n

 S
er

vi
ce

s)
: 

Se
rv

ic
es

 th
at

 s
up

po
rt

 d
if

fe
re

nt
 d

at
a 

do
m

ai
ns

 a
nd

 ty
pe

s 
of

 d
ec

is
io

ns
 a

t d
if

fe
re

nt
 le

ve
ls

 o
f t

he
 o

rg
an

iz
at

io
na

l h
ie

ra
rc

hy
.

E
M

P
I (

E
n

te
rp

ri
se

 M
as

te
r 

P
at

ie
n

t I
n

d
ex

):
 

T
hi

s 
an

 M
D

M
 s

ol
ut

io
n 

in
 th

e 
he

al
th

ca
re

 in
du

st
ry

.

E
M

T
L

 (E
xt

ra
ct

, M
as

k,
Tr

an
sf

o
rm

, L
o

ad
):

 
Pr

oc
es

se
s 

th
at

 a
re

 u
se

d 
du

ri
ng

 d
at

a 
m

as
ki

ng
.

E
n

te
rp

ri
se

 A
rc

h
it

ec
tu

re
: 

A
 to

ol
 th

at
 li

nk
s 

th
e 

bu
si

ne
ss

 m
is

si
on

 a
nd

 s
tr

at
eg

y 
of

 a
n 

or
ga

ni
za

tio
n 

to
 it

s 
IT

 s
tr

at
eg

y.
 I

t i
s 

do
cu

m
en

te
d 

us
in

g 
m

ul
tip

le
 a

rc
hi

te
ct

ur
al

 m
od

el
s 

th
at

 m
ee

t t
he

 c
ur

re
nt

 a
nd

 
fu

tu
re

 n
ee

ds
 o

f d
iv

er
se

 s
ta

ke
ho

ld
er

s.

E
P

M
 (E

n
te

rp
ri

se
 P

er
fo

rm
an

ce
 M

an
ag

em
en

t)
: 

Se
e 

B
PM

.

E
R

 (E
n

ti
ty

 R
el

at
io

n
sh

ip
):

 
A

ls
o 

kn
ow

n 
as

 E
R

D
 (

E
nt

ity
 R

el
at

io
ns

hi
p 

D
ia

gr
am

).
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E
R

D
 (E

n
ti

ty
 R

el
at

io
n

sh
ip

 D
ia

g
ra

m
):

 
T

hi
s 

is
 a

 d
at

a 
m

od
el

in
g 

te
ch

ni
qu

e 
th

at
 c

re
at

es
 a

 g
ra

ph
ic

al
 

re
pr

es
en

ta
tio

n 
of

 th
e 

en
tit

ie
s 

an
d 

th
e 

re
la

tio
ns

hi
ps

 b
et

w
ee

n 
en

tit
ie

s 
in

 a
n 

in
fo

rm
at

io
n 

sy
st

em
.

E
R

M
 (E

n
te

rp
ri

se
 R

is
k 

M
an

ag
em

en
t)

: 
T

hi
s 

is
 a

 p
ro

ce
ss

 th
at

 p
ro

vi
de

s 
fu

ll 
tr

an
sp

ar
en

cy
 in

to
 th

e 
ri

sk
 e

xp
os

ur
es

 o
f 

an
 e

nt
er

pr
is

e,
 e

na
bl

in
g 

th
e 

m
an

ag
em

en
t 

of
 t

he
se

 r
is

ks
 w

ith
 a

 s
co

re
ca

rd
-b

as
ed

 
ap

pr
oa

ch
.

E
R

P
 (

E
n

te
rp

ri
se

 R
es

o
u

rc
e 

P
la

n
n

in
g

):
 

In
te

gr
at

ed
 c

om
pu

te
r-

ba
se

d 
ap

pl
ic

at
io

n 
so

ft
w

ar
e 

us
ed

 
to

 m
an

ag
e 

in
te

rn
al

 a
nd

 e
xt

er
na

l r
es

ou
rc

es
.

E
S

B
 (

E
n

te
rp

ri
se

 S
er

vi
ce

 B
u

s)
: 

A
n 

op
en

 s
ta

nd
ar

ds
-b

as
ed

 d
is

tr
ib

ut
ed

 s
yn

ch
ro

no
us

 o
r 

as
yn

-
ch

ro
no

us
 m

es
sa

gi
ng

 m
id

dl
ew

ar
e 

so
lu

tio
n 

th
at

 p
ro

vi
de

s 
se

cu
re

 i
nt

er
op

er
ab

ili
ty

 b
et

w
ee

n 
en

te
r-

pr
is

e 
ap

pl
ic

at
io

ns
.

E
T

L
 (E

xt
ra

ct
,T

ra
n

sf
o

rm
, L

o
ad

):
 

So
ft

w
ar

e 
an

d 
to

ol
s 

th
at

 e
na

bl
e 

bu
si

ne
ss

es
 to

 c
on

so
lid

at
e 

th
ei

r 
di

sp
ar

at
e 

da
ta

 w
hi

le
 m

ov
in

g 
it 

fr
om

 p
la

ce
 to

 p
la

ce
.

F
ed

er
at

io
n

: 
T

he
 in

te
gr

at
io

n 
of

 d
at

a 
fr

om
 m

ul
tip

le
 s

ys
te

m
s 

in
to

 a
 u

ni
fie

d,
 c

on
si

st
en

t, 
an

d 
ac

cu
-

ra
te

 re
pr

es
en

ta
tio

n 
ge

ar
ed

 to
w

ar
d 

th
e 

vi
ew

in
g 

an
d 

m
an

ip
ul

at
io

n 
of

 th
e 

da
ta

 w
ith

ou
t r

ep
lic

at
in

g 
it.

G
IS

 (
G

eo
g

ra
p

h
ic

 In
fo

rm
at

io
n

 S
ys

te
m

):
 

In
 it

s 
si

m
pl

es
t v

ie
w

, a
 G

IS
 s

ys
te

m
 is

 u
se

d 
to

 m
an

ag
e 

lo
ca

tio
n 

in
fo

rm
at

io
n.

H
A

 (
H

ig
h

 A
va

ila
b

ili
ty

):
 

A
va

ila
bi

lit
y 

is
 a

 c
ha

ra
ct

er
is

tic
 d

es
cr

ib
in

g 
th

e 
av

ai
la

bi
lit

y 
of

 a
n 

IT
 s

ys
-

te
m

 f
or

 i
ts

 i
nt

en
de

d 
us

e.
 H

ig
h 

av
ai

la
bi

lit
y 

in
di

ca
te

s 
th

at
 t

he
 I

T
 s

ys
te

m
 i

n 
qu

es
tio

n 
ha

s 
st

ro
ng

 
re

qu
ir

em
en

ts
 re

ga
rd

in
g 

th
is

 c
ha

ra
ct

er
is

tic
 s

uc
h 

as
 2

4x
7 

op
er

at
io

ns
.

H
R

 (H
u

m
an

 R
es

o
u

rc
e)

: 
In

 th
e 

co
nt

ex
t o

f I
T,

 th
e 

te
rm

 H
R

 ty
pi

ca
lly

 re
fe

rs
 to

 s
of

tw
ar

e 
so

lu
tio

ns
 

m
an

ag
in

g 
em

pl
oy

ee
 in

fo
rm

at
io

n—
th

e 
hu

m
an

 r
es

ou
rc

es
 f

ro
m

 a
n 

en
te

rp
ri

se
 p

oi
nt

 o
f 

vi
ew

.

H
S

M
 (

H
ie

ra
rc

h
ic

al
 S

to
ra

g
e 

M
an

ag
em

en
t)

: 
T

hi
s 

is
 a

 d
at

a 
st

or
ag

e 
ap

pr
oa

ch
 th

at
 m

an
ag

es
 d

at
a 

co
st

 o
pt

im
iz

ed
 b

y 
di

st
ri

bu
tin

g 
it 

ap
pr

op
ri

at
el

y 
on

 h
ig

h 
sp

ee
d 

(a
nd

 th
us

 h
ig

h 
co

st
) 

an
d 

lo
w

 s
pe

ed
 

(a
nd

 th
us

 lo
w

 c
os

t)
 s

to
ra

ge
 m

ed
ia

 b
as

ed
 o

n 
ac

ce
ss

 p
at

te
rn

s.

Ia
aS

 (
In

fo
rm

at
io

n
 a

s 
a 

S
er

vi
ce

):
 

D
es

cr
ib

es
 a

 n
ew

 p
ar

ad
ig

m
 t

o 
en

ab
le

 s
ta

nd
ar

di
ze

d 
ac

ce
ss

 t
o 

th
e 
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ra
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at
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at
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 d
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at
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at
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at
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 f
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at
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.

In
fo

rm
at

io
n

 G
ov

er
n

an
ce

: 
T

he
 s

et
 o

f 
po

lic
ie

s,
 r

ol
es

, r
es

po
ns

ib
ili

tie
s,

 a
nd

 p
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 d
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, d
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at
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.
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d
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 b
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at
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ra
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t p

ra
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 D
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 c
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 d
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 d
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 c
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 c
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 d
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 re
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 c
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.
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at
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d
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 p
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 c
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 c
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 c
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t f
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 D
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 d
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 d
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 p

ro
ce

ss
in

g 
ap

pl
ic

at
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 c
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M
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r d
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n
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r t
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R
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