
– 05 – 2015-05-11 – main –

S
o
ftw

a
retech

n
ik

/
S
o
ftw

a
re-E

n
g
in

eerin
g

L
ectu

re
0
5
:E

xa
m

p
les

o
f

&
M

etrics
fo

r

P
ro

cess
M

o
d
els

2
0

1
5

-0
5

-1
1

P
ro
f.
D
r.
A
n
d
reas

P
o
d
elski,

D
r.

B
e
rn
d
W

e
stp

h
a
l

A
lb
ert-L

u
d
w
igs-U

n
iversität

F
reib

u
rg,

G
erm

an
y

C
o

n
ten

ts
&

G
o

a
ls

– 05 – 2015-05-11 – Sprelim –

2
/
4
9

L
a
st

L
e
ctu

re
:

•
p
ro
ced

u
re

m
o
d
els

(itera
tive,

in
crem

en
ta
l,
sp
ira

l,
etc.),

d
iff
eren

ce
to

p
ro
cess

m
o
d
els,

•
so
ftw

are
m
etrics

T
h
is

L
e
ctu

re
:

•
E
d
u
ca

tio
n
a
l
O
b
je
ctiv

e
s:

C
ap

ab
ilities

for
fo
llow

in
g
task

s/
q
u
estio

n
s.

•
w
h
a
t
are

th
e
co

n
stitu

tin
g
elem

en
ts

o
f
“
V
-M

o
d
ell

X
T
”
?

•
w
h
a
t
d
o
es

p
ro
ject

typ
es

a
n
d
ta
ilo

rin
g
m
ea
n
in

“
V
-M

o
d
ell

X
T
”
?

•
h
o
w

d
o
es

“
V
-M

o
d
ell

X
T
”
‘w
o
rk
’?

•
p
lea

se
exp

la
in

th
is

“
V
-M

o
d
ell

X
T
”
b
u
ild

in
g
b
lo
ck

•
w
h
a
t
are

exa
m
p
les

o
f
a
g
ile

p
ro
cess

m
o
d
els?

w
h
a
t
are

th
eir

p
rin

cip
les?

•
d
escrib

e
X
P
,
S
cru

m
:
ro
les,

artefa
cts,

a
ctivities?

•
is

“
V
-M

o
d
ell

X
T
”
a
n
d
“
a
g
ile”

a
co

n
tra

d
ictio

n
?

•
w
h
a
t
is

th
e
p
u
rp
o
se

o
f
a
p
ro
cess

m
etric?

W
h
a
t
is

C
M
M
I,
S
P
IC
E
?

•
h
o
w

are
th
e
levels

o
f
C
M
M
I
a
n
d
S
P
IC
E
d
efi

n
ed

?

•
C
o
n
te
n
t:

•
V
-M

o
d
ell

X
T

•
a
g
ile

p
ro
cess

m
o
d
els,

X
P
,
S
cru

m

•
p
ro
cess

m
etrics

C
M
M
I/
S
P
IC
E

P
ro

cess
M

o
d

els

– 05 – 2015-05-11 – main –

3
/
4
9

F
ro

m
P

ro
ced

u
re

to
P

ro
cess

M
o

d
el

– 05 – 2015-05-11 – Sprocesses –

4
/
4
9

A
p
ro
ce
ss

m
o
d
e
l
m
ay

d
escrib

e:

•
organ

isation
,
resp

on
sib

ilities,
roles;

•
stru

ctu
re

an
d
prop

erties
of

d
o
cu
m
en
ts;

•
m
eth

o
d
s
to

b
e
u
sed

,
e.g.

to
gath

er
req

u
irem

en
ts

or
to

ch
eck

in
term

ed
iate

resu
lts

•
step

s
to

b
e
con

d
u
cted

d
u
rin

g
d
evelop

m
en
t,
th
eir

seq
u
en
tial

arran
gem

en
t,
th
eir

d
ep
en
d
en
cies

(th
e
p
ro
ce
d
u
re

m
o
d
e
l);

•
project

p
h
ases,

m
ileston

es,
testin

g
criteria;

•
n
otation

s
an
d
lan

gu
ages;

•
to
ols

to
b
e
u
sed

(in
p
articu

lar
for

project
m
an
agem

en
t).

P
ro
cess

m
o
d
els

typ
ically

com
e
w
ith

th
eir

o
w
n
te
rm

in
o
lo
g
y
(to

m
axim

ise
con

fu
sion

?),
e.g.

w
h
at

w
e
call

arte
fa
ct

is
called

p
ro
d
u
ct

in
V
-M

o
d
el

term
in
ology.

P
ro
cess

m
o
d
els

are
legion

;
w
e
w
ill

take
a
closer

lo
ok

on
to:

•
P
h
a
se
s,

V
-M

o
d
e
l
X
T
,
(R

a
tio

n
a
l)

U
n
ifi
e
d
P
ro
ce
ss,

A
g
ile

(X
P
,
S
cru

m
)

L
ig

h
t

vs.
H

ea
vyw

eig
h

t
P

ro
cess

M
o

d
els

– 05 – 2015-05-11 – Sprocesses –

5
/
4
9

•
Y
ou

m
ay

h
ear

ab
ou

t
“
lig

h
t”

an
d
“
h
e
a
vyw

e
ig
h
t”

pro
cess

m
o
d
els.

•
S
om

etim
es,

“h
eavin

ess”
seem

s
to

b
e
m
easu

red
in

n
u
m
b
er

of
ru
les...

•
S
om

etim
es,

“h
eavin

ess”
seem

s
to

b
e
related

to
fl
exib

ility,
ad
ap
tab

ility
d
u
rin

g
a

pro
cess...

•
“L

igh
t”

sou
n
d
s
b
etter

th
an

“h
eavy”,

so
ad
vo
cates

of
a
certain

pro
cess

m
o
d
el

ten
d

to
tag

th
eirs

“ligh
t”

an
d
all

oth
ers

“h
eavy”.

•
In

th
e
en
d
,

•
a
pro

cess
m
o
d
el

is
to
o
“
lig

h
t”

if
it
d
o
esn

’t
su
p
p
ort

you
in

d
oin

g
th
in
gs

w
h
ich

are
u
sefu

l
an
d
n
ecessary

for
you

r
project;

•
a
pro

cess
m
o
d
el

is
to
o
“
h
e
a
vy”

if
it
forces

you
to

d
o
th
in
gs

w
h
ich

are
n
eith

er
n
ecessary

n
or

u
sefu

l
for

you
r
project.

•
T
h
u
s
follow

in
g
(L
u
d
ew

ig
an
d
L
ich

ter,
2013),

w
e
w
ill

n
ot

try
to

assign
th
e
follow

in
g

pro
cess

m
o
d
els

to
a
“w

eigh
t
class”.

P
h

a
se

M
o

d
els

– 05 – 2015-05-11 – Sprocesses –

6
/
4
9



T
h

e
P

h
a

se
M

o
d

el

– 05 – 2015-05-11 – Sprocesses –

7
/
4
9

•
T
h
e
project

is
p
lan

n
ed

by
p
h
a
se
s,

d
elim

ited
by

w
ell-d

efi
n
ed

m
ile

sto
n
e
s.

•
E
ach

p
h
ase

is
assign

ed
a
tim

e/cost
b
u
d
get.

•
P
h
ases

an
d
m
ileston

es
m
ay

b
e
p
art

of
th
e
d
evelop

m
en
t
con

tract;
p
artial

p
aym

en
t
w
h
en

reach
in
g
m
ileston

es.

•
R
oles,

resp
on

sib
ilities,

artefacts
d
efi
n
ed

a
s
n
e
e
d
e
d
.

•
B
y
d
efi
n
ition

,
th
ere

is
n
o
ite

ra
tio

n
o
f
p
h
a
se
s.

•
B
u
t
a
ctivitie

s
m
ay

sp
a
n
m
u
ltip

le
p
h
a
se
s.

•
N
ot

u
n
com

m
on

for
sm

all
projects

(few
softw

are
p
eop

le,
sm

all
pro

d
u
ct

size),
sm

all
com

p
an
ies.

V
-M

o
d

ell
X

T

– 05 – 2015-05-11 – main –

8
/
4
9

– 05 – 2015-05-11 – Svxt –

9
/
4
9

���������
	


�
�

�
�
��

��
����

��
�

�
����

�
��
�
�
�
��
�
	

�

V
-M

o
d

ell
X

T

– 05 – 2015-05-11 – Svxt –

1
0
/
4
9

•
T
h
ere

are
d
iff
eren

t
V
-sh

a
p
e
d
(in

a
m
in
u
te)

p
ro
ce
ss

m
o
d
e
ls,

w
e
d
iscu

ss
th
e
(G

erm
an
)
“V

-M
o
d
ell”.

•
“
V
-M

o
d
e
ll”

:
d
evelop

ed
by

com
p
an
y
IA
B
G
in

co
op

eration
w
ith

th
e
F
ed
eral

O
ffi
ce

for
D
efen

ce
T
ech

n
ology

an
d
P
ro
cu
rem

en
t
(‘B

u
n
d
esm

in
isteriu

m
fü
r
V
erteid

igu
n
g’),

released
1998

•
(G

erm
an
)
govern

m
en
t
as

cu
stom

er
often

re
q
u
ire

s
u
sage

of
th
e
V
-M

o
d
ell

•
2012:

“
V
-M

o
d
e
ll
X
T
”
V
ersion

1.4
(E
xtrem

e
T
ailorin

g)
(V

-M
o
d
ell

X
T
,
2006

)

V
-M

o
d

ell
X

T
:

P
ro

ject
T
yp

es

– 05 – 2015-05-11 – Svxt –

1
1
/
4
9

pro
ject

ro
le

cu
sto

m
er

‘A
u
ftrag

g
eb

er’
d
evelo

p
er

‘A
u
ftrag

n
eh
m
er’

cu
sto

m
er/

d
evelo

p
er

‘A
u
ftrag

g
.’/

‘A
u
ftrag

n
.’

cu
sto

m
er/

d
evelo

p
er

‘A
u
ftrag

g
.’/

‘A
u
ftrag

n
.’

p
ro
je
ct

ty
p
e

system
d
evelo

p
m
en
t

p
ro
ject

(A
G
)

system
d
evelo

p
m
en
t

p
ro
ject

(A
N
)

system
d
evelo

p
m
en
t

p
ro
ject

(A
G
/
A
N
)

in
tro

d
u
ctio

n
an

d
m
ain

ten
an

ce
o
f

sp
ecifi

c
p
ro
cess

m
o
d
el

pro
ject

su
b
ject

H
W

system
S
W

system
H
W
-S
W

system
/
em

b
ed
d
ed

S
ystem

in
teg

ratio
n

in
tro

d
u
ctio

n
an

d
m
ain

ten
an

ce
o
f

sp
ecifi

c
p
ro
cess

m
o
d
el

V
-M

o
d
ell

X
T

o
ff
ers

su
p
p
ort

for
fo
u
r
d
iff
eren

t
p
ro
je
ct

ty
p
e
s:

•
A
G
:
p
ro
ject

fro
m

th
e
p
ersp

ective
o
f
th
e
cu
sto

m
er

(create
call

for
b
id
s,

ch
o
o
se

d
evelo

p
er,

accep
t
p
ro
d
u
ct)

•
A
N
:
p
ro
ject

fro
m

th
e
p
ersp

ective
o
f
th
e
d
evelo

p
er

(create
o
ff
er,

d
evelo

p
system

,
h
an

d
o
ver

system
to

cu
sto

m
er)

•
A
G
/
A
N
:
cu
sto

m
er

an
d
d
evelo

p
er

fro
m

sam
e
org

an
isatio

n

•
P
M
:
in
tro

d
u
ctio

n
or

im
p
ro
vem

en
t
o
f
a
p
ro
cess

m
o
d
el

•
p
ro
je
ct

ty
p
e
v
aria

n
ts:

o
n
e/
m
ore

cu
sto

m
er;

d
evelo

p
m
en
t/
im

p
ro
vem

en
t/
m
ig
ratio

n
;
m
ain

ten
an

ce

V
-M

o
d

ell
X

T
:

T
erm

in
o

lo
g

y

– 05 – 2015-05-11 – Svxt –

1
2
/
4
9

o
u
r
co

u
rse

V
-M

o
d
e
ll
X
T

e
x
p
la
n
a
tio

n

ro
le

ro
le

(‘R
o
lle’)

activity
activity

(‘A
k
tivität’)

-
step

(‘A
rb
eitssch

ritt’)
p
arts

o
f
activities

artefact
p
ro
d
u
ct

(‘P
ro
d
u
k
t’)

-
to
p
ic

(‘T
h
em

a’)
p
arts

o
f
p
ro
d
u
cts

-
d
iscip

lin
e
(‘D

iszip
lin

’)
a
set

o
f
related

p
ro
d
u
cts

an
d
activities

p
h
ase

p
ro
ject

seg
m
en
t

(?)
(‘P

ro
jek

tab
sch

n
itt’)



V
-M

o
d

ell
X

T
:

D
ecisio

n
P

o
in

ts

– 05 – 2015-05-11 – Svxt –

1
3
/
4
9

%
'
'
���
�


�
�(
��1

�
2����

�

-.

&5
.

�


�
���
�

���
���� 



��-.

���
�


�
�+
�


�����



�
�1

�
�
�
���

V
-M

o
d

ell
X

T
:

T
h

e
V

-W
o

rld
(n

a
ja

...)

– 05 – 2015-05-11 – Svxt –

1
4
/
4
9

%''����
��"����
��.�
�'������
��
���
��

V
-M

o
d

ell
X

T
:

T
a

ilo
rin

g
In

sta
n

ce

– 05 – 2015-05-11 – Svxt –

1
5
/
4
9

M
o
d
e
l

In
s
ta
n
c
e

��
�


�
��
,
��1

�
2����+

���&��-.
��%

�
�+
��


�


�
��
�
�1


�
2����

�

-.

&5
.

�


�
���
�

���
��

V
-M

o
d

ell
X

T
:

C
u

sto
m

er/D
evelo

p
er

In
terfa

ce

– 05 – 2015-05-11 – Svxt –

1
6
/
4
9

V
-M

o
d

ell
X

T
:

R
o

les
(a

lo
t!)

– 05 – 2015-05-11 – Svxt –

1
7
/
4
9

P
ro
je
ct

R
o
le
s:

A
n
w
e
n
d
e
r

P
ro
je
k
tle

ite
r

P
rü
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w
h
ich

sp
rin

t,

•
re
le
a
se
-b
u
rn
d
o
w
n
re
p
o
rt

•
see

sp
rin

t-b
u
rn
d
o
w
n
re
p
o
rt

•
sp
rin

t
b
a
ck

lo
g

•
req

u
irem

en
ts

to
b
e
rea

lised
in

n
ext

sp
rin

g
,
ta
ken

fro
m

p
ro
d
u
ct

b
a
ck
lo
g
,

•
m
o
re

p
recise

estim
a
tio

n
s,

•
d
a
ily

u
p
d
a
te

(ta
sk
s
d
o
n
e,

n
ew

ta
sk
s,

n
ew

estim
a
tio

n
s)

•
sp
rin

t-b
u
rn
d
o
w
n
re
p
o
rt

•
co

m
p
leted

/
o
p
en

ta
sk
s
fro

m
sp
rin

t
b
a
ck
lo
g
,

•
sh
o
u
ld

d
ecrea

se
lin

early,
o
th
erw

ise
rem

o
ve

ta
sk
s
fro

m
sp
rin

t
b
a
ck
lo
g
,

•
sp
rin

t
re
p
o
rt

•
w
h
ich

req
u
irem

en
ts

h
a
ve

(n
o
t)

b
een

rea
lised

in
la
st

sp
rin

t,

•
d
escrip

tio
n
o
f
o
b
sta

cles/
p
ro
b
lem

s
d
u
rin

g
sp
rin

t

S
cru

m
P

ro
cess
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P
ro
d
u
ct

B
a
ck
lo
g

sp
rin

t
p
la
n
n
in
g

relea
se

p
la
n
n
in
g

R
elea

se
P
la
n

R
elea

se
B
u
rn
.

S
p
rin

t
B
a
ck
lo
g

sp
rin

t

rea
lisa

tio
n

d
a
ily

scru
m

S
p
rin

t
B
u
rn
d
o
w
n

review
retro

sp
ective

S
p
rin

t
R
ep

o
rt

req
u
irem

en
ts

w
o
rk
sh
o
p

P
ro
d
u
ct

In
crem

en
t

•
d
a
ily

scru
m
:

•
d
a
ily

m
eetin

g
,
1
5
m
in
.

•
d
iscu

ss
p
ro
g
ress,

syn
ch

ro
n
ise

d
ay

p
la
n
,
d
iscu

ss
a
n
d
d
o
cu

m
en

t
n
ew

o
b
sta

cles

•
tea

m
m
em

b
ers,

scru
m

m
a
ster,

p
ro
d
u
ct

o
w
n
er

(if
p
o
ssib

le)

•
sp
rin

t:
at

m
o
st

3
0
d
ays,

u
su
ally

sh
orter

(in
itially

lo
n
g
er)

•
sp
rin

t
re
v
ie
w
:
assess

am
o
u
n
t
an

d
q
u
ality

o
f
realisatio

n
s;

p
ro
d
u
ct

ow
n
er

accep
ts

resu
lts

•
sp
rin

t
re
tro

sp
e
ctiv

e
:
assess

h
ow

w
ell

th
e
scru

m
p
ro
cess

w
as

im
p
lem

en
ted

;
id
en
tify

actio
n
s
for

im
p
ro
vem

en
t
(if

n
ecessary)

S
cru

m
:

D
iscu

ssio
n
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•
h
as

b
een

u
sed

in
m
an
y
projects,

exp
erien

ce
in

m
ajority

p
ositive

•
team

size
b
igger

7–10
m
ay

n
eed

scru
m

o
f
scru

m
s

•
com

p
eten

t
p
ro
d
u
ct

o
w
n
e
r
n
ecessary

for
su
ccess

•
su
ccess

d
ep
en
d
s
on

m
otivation

,
com

p
eten

ce,
an
d
com

m
u
n
ication

skills
of

team
m
em

b
ers

•
team

m
em

b
ers

resp
on

sib
le
for

p
lan

n
in
g,

an
d
for

ad
h
erin

g
to

pro
cess

an
d
ru
les,

th
u
s

in
te
n
sive

le
arn

in
g
a
n
d
e
xp

e
rie

n
ce

n
ecessary

•
can

(as
oth

er
pro

cess
m
o
d
els)

b
e
com

b
in
ed

w
ith

tech
n
iq
u
es

from
X
P

P
ro

cess
M

etrics
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ssessm
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n

d
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p
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en

t
o

f
th

e
P

ro
cess

– 05 – 2015-05-11 – Sprocmet –

4
0
/
4
9

•
F
or

m
a
te
ria

l
g
o
o
d
s:

q
u
ality

o
f
th
e
pro

d
u
ctio

n
pro

cess
in
fl
u
en
ces

p
ro
d
u
ct

q
u
a
lity

.

•
Id
e
a
:
sp
ecify

ab
stract

criteria
(m

etrics)
to

d
eterm

in
e
g
o
o
d
p
ro
d
u
ctio

n
p
ro
ce

sse
s
(e.g

.,
to

ch
o
o
se

m
an
u
factu

rer).

•
A
g
a
in
:
a
g
o
o
d
p
ro
ce

ss
d
o
es

n
o
t
sto

p
u
s
fro

m
creatin

g
b
a
d
p
ro
d
u
cts,

b
u
t

(th
e
h
o
p
e
is,

th
at)

it
is
less

likely,
i.e.

th
ere

is
a
correlatio

n
:

p
ro
ce

ss
q
u
a
lity

low
h
ig
h

product quality

h
ig
h

fa
lse

p
o
sitiv

e

×

tru
e
p
o
sitiv

e

×
×

×
×

×

×
×

low

tru
e
n
e
g
a
tiv

e

×
×

×

×
×

fa
lse

n
e
g
a
tiv

e

×

×
×

•
In
d
u
stry

in
g
en
eral

(p
ro
d
u
ctio

n
!):

IS
O

9
0
0
1
,
IS
O
/
T
S
1
6
9
4
9
(au

to
m
o
tive),

...

•
S
o
ftw

are
in
d
u
stry

(d
e
v
e
lo
p
m
e
n
t!):

C
M
M
(I),

S
P
IC

E
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•
1991:

C
ap
ab
ility

M
atu

rity
M
o
d
el

(C
M
M
),
D
oD

/S
E
I/C

M
U
;
su
p
ersed

ed
by

•
1997:

C
a
p
a
b
ility

M
a
tu
rity

M
o
d
e
l
In
te
g
ra
tio

n
(C

M
M
I)
(T
eam

,
2010);

co
n
ste

lla
tio

n
s:

C
M
M
I-D

E
V

(d
evelo

p
m
en

t),
C
M
M
I-A

C
Q

(a
cq

u
isitio

n
),

C
M
M
I-S

R
V

(service)

•
G
o
a
ls:

•
a
p
p
lica

b
le

to
all

org
an

isatio
n
s
w
h
ich

d
evelo

p
so
ftw

are,

•
m
ake

stren
g
th
s
an

d
w
eak

n
esses

o
f
th
e
real

p
ro
cess

visib
le,

to
p
o
in
t
o
u
t
w
ays

for
im

p
ro
v
e
m
e
n
t,

•
n
e
u
tra

l
w
rt.

tech
n
o
lo
g
y
em

p
loyed

in
p
ro
ject,

•
le
v
e
ls:

h
ig
h
er

levels
h
ave

low
er

levels
as

p
rem

ise,

•
b
e
co
n
sisten

t
w
ith

IS
O

1
5
5
0
4
(S
P
IC
E
)

•
A
ssu

m
p
tio

n
s:

•
b
etter

d
e
fi
n
e
d
,
d
e
scrib

e
d
,
a
n
d
p
la
n
n
e
d
p
ro
cesses

h
ave

h
ig
h
e
r
m
atu

rity,

•
h
ig
h
er

m
atu

rity
levels

req
u
ire

sta
tistica

l
co

n
tro

l
to

su
p
p
ort

co
n
tin

u
o
u
s
im

p
ro
vem

en
t,

•
h
ig
h
er

m
atu

rity
level

yield
s:

•
b
e
tte

r
tim

e/
co
st/

q
u
ality

p
re
d
ictio

n
;

•
lo
w
e
r
risk

to
m
iss

p
ro
ject

g
o
als;

•
h
ig
h
e
r
q
u
a
lity

o
f
p
ro
d
u
cts.

C
M

M
I

L
evels
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level
level

n
am

e
p
ro
cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

C
M

M
I

L
evels
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level
level

n
am

e
p
ro
cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

•
in
itia

l
–
th
e
pro

cess
is
n
ot

con
sciou

sly
d
esign

ed
,
ju
st

evolved
(n
eed

n
ot

b
e
b
ad
!)

C
M

M
I

L
evels
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level
level

n
am

e
p
ro
cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

•
m
a
n
a
g
e
d
(form

erly:
re
p
e
a
ta
b
le
)
–
im

p
ortan

t
areas

of
softw

are
d
evelop

m
en
t

organ
ised

an
d
prescrib

ed
to

resp
on

sib
le
p
eop

le;
each

project
m
ay

h
ave

ow
n
pro

cess

•
A
re
a
s:

req
u
irem

en
ts

m
an
agem

en
t
(R

E
Q
M
),

project
p
lan

n
in
g
(P

P
),
project

m
on

itorin
g
an
d
con

trol
(P

M
C
),

m
easu

rem
en
t
an
d
an
alysis

(M
A
),
P
ro
cess

an
d

P
ro
d
u
ct

Q
u
ality

A
ssu

ran
ce

(P
P
Q
A
),
con

fi
gu

ration
m
an
agem

en
t
(C

M
),
su
p
p
lier

agreem
en
t
m
an
agem

en
t
(S
A
M
)
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level
level

n
am

e
p
ro
cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

•
d
e
fi
n
e
d
–
all

projects
of

an
organ

isation
follow

a
u
n
ifi
ed

sch
em

e;
stan

d
ard

pro
cess

is
d
efi
n
ed
,
d
o
cu
m
en
ted

,
an
d
u
sed

;
tailorin

g
for

projects.

•
A
re
a
s:

req
u
irem

en
ts

d
evelop

m
en
t
(R

D
),
tech

n
ical

solu
tion

(T
S
),
pro

d
u
ct

in
tegration

(P
I),

verifi
cation

(V
E
R
),
valid

ation
(V
A
L
),
org

an
isation

al
pro

cess
fo
cu
s

(O
P
F
),
organ

isation
al

pro
cess

d
efi
n
ition

(O
P
D
),
organ

isation
al

train
in
g
(O

T
),

in
tegrated

project
m
an
agem

en
t
(IP

M
),
risk

m
an
agem

en
t
(R

S
K
M
),

d
ecision

an
alysis

an
d
resolu

tion
(D

A
R
)

C
M

M
I

L
evels
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level

n
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e
p
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cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

•
q
u
a
n
tita

tive
ly

m
a
n
a
g
e
d
–
u
n
ifi
ed

m
etrics

en
ab
le

p
eop

le
to

d
etect

prob
lem

s
early

an
d
take

cou
n
term

easu
res.

•
A
re
a
s:

organ
isation

al
pro

cess
p
erform

an
ce

(O
P
P
),
q
u
an
titative

project
m
an
agem

en
t
(Q

P
M
)

C
M

M
I

L
evels
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level
level

n
am

e
p
ro
cess

areas

1
in
itia

l
-

2
m
a
n
a
g
e
d

R
E
Q
M
,
P
P
,
P
M
C
,
M
A
,
P
P
Q
A
,
C
M
,
S
A
M

3
d
e
fi
n
e
d

+
R
D
,
T
S
,
P
I,
V
E
R
,
V
A
L
,
O
P
F
,
O
P
D
,
O
T
,

IP
M
,
R
S
K
M
,
D
A
R

4
q
u
a
n
tita

tiv
e
ly

m
a
n
a
g
e
d

+
O
P
P
,
Q
P
M

5
o
p
tim

isin
g

+
O
ID

,
C
A
R

•
o
p
tim

isin
g
–
errors

an
d
prob

lem
s
are

an
alysed

system
atically,

to
avoid

th
em

in
th
e

fu
tu
re;

pro
cess

organ
isation

/tech
n
iq
u
es

ch
an
ge

accord
in
gly

•
A
re
a
s:

organ
isation

al
in
n
ovation

an
d
d
ep
loym

en
t
(O

ID
),
cau

sal
an
alysis

an
d

resolu
tion

(C
A
R
)

C
M

M
I

G
en

era
l/S

p
ecifi

c
G

o
a

ls
a

n
d

P
ra

ctices
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•
C
M
M
I
certifi

cates
can

b
e
ob

tain
ed

via
a
so-called

a
p
p
ra
isa

l

•
th
ere

are
th
ree

levels
of

review
m
eth

o
d
s
A
,
B
,
C
;
A
m
ost

th
orou

gh
(an

d
exp

en
sive)

•
a
certifi

cate
au
th
ority

ch
ecks,

to
w
h
at

am
ou

n
t
g
e
n
e
ric

g
o
a
ls

G
G
.1,

...,
G
G
.3

w
ith

th
eir

g
e
n
e
ric

p
ra
ctice

s
are

reach
ed
.

E
xa

m
p
le
:
G
G
.2

(for
level

2)
in
clu

d
es

•
G
G

2
.1
:
create

strateg
y
for

p
lan

n
in
g
an

d
in
stallatio

n
o
f
p
ro
cess

•
G
G

2
.2
:
p
lan

th
e
p
ro
cess

•
G
G

2
.3
:
allo

cate
reo

u
rces

•
...

•
each

area,
like

R
D
,
h
as

sp
e
cifi

c
g
o
a
ls

an
d
sp

e
cifi

c
p
ra
ctice

s,
som

etim
es

p
er

level
E
xa

m
p
le
:
R
D

(req
u
irem

en
ts

d
evelop

m
en
t)

in
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