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p
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e
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ro
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p
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p
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p
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b
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d
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b
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e
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p
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p
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b
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ro
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n
tly)h

igh
e

st
risk

(in
ste

ad
o

f
p

lan
in

g
ah

e
ad

e
ve

ry
th
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p
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∅
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∈
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p
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.
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s
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p
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m
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ro
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p
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p
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r
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itio

n
o

f
th

e
results

w
h

ich
n

e
e

d
to

b
e

ach
ie

ve
d

,

•
th

e
re

q
u

ire
d

quality
p

ro
p

e
rtie

s
o

f
th

e
se

re
su
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e

deadline
),an

d

•
th

e
in

stan
ce

(p
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.
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b
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P
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b
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re
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p
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p
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d
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T
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d
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d
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re
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d
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b
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p
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d
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e
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n
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d
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e
rsio

n
1.4

(E
xtre

m
e

Tailo
rin

g
)(V

-M
o

d
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e
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p

e
rsp

e
ctive

o
f

th
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r
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p
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p
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p
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p
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p
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p
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b
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p
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d
e

ve
lo

p
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d
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p
m

e
n

t
p

ro
je

ct
(A

G
/A

N
)

in
tro

d
u

ctio
n

an
d

m
ain

te
n

an
ce

o
f

sp
e

cific
p

ro
ce

ss
m

o
d

e
l

p
ro

je
ct

su
b

je
ct

H
W

syste
m

S
W

syste
m

H
W

-S
W

sys-
te

m
/e

m
b

e
d

d
e

d
S

yste
m

in
te

gratio
n

in
tro

d
u

ctio
n

an
d

m
ain

te
n

an
ce

o
f

sp
e

cific
p

ro
ce

ss
m

o
d

e
l



V
-M

o
d

ell
X

T
:

C
u

sto
m

er/D
evelo

p
er

In
terfa

ce

– 4 – 2019-05-06 – Svxt –

3
8

/
5

9

V
-M

o
d

ell
X

T
:

T
a

ilo
rin

g
In

sta
n

ce

– 4 – 2019-05-06 – Svxt –

3
9

/
5

9

B
u

ild
in

g
B

lo
cks

P
lan

V
-M

o
d

ell
X

T
:

D
evelo

p
m

en
t

S
tra

teg
ies

– 4 – 2019-05-06 – Svxt –

4
0

/
5

9

V
-M

o
d

e
llX

T
m

ain
ly

su
p

p
o

rts
th

re
e

strategies,
i.e

.p
rin

cip
alsequences

betw
een

decision
points,

to
d

e
ve

lo
p

a
syste

m
:

in
cre

m
e

n
tal

co
m

p
o

n
e

n
t

b
ase

d
p

ro
to

ty
p

ical

V
-M

o
d

ell
X

T
:

D
iscu

ssio
n

– 4 – 2019-05-06 – Svxt –

4
1/

5
9

A
dvantages:

•
ce

rtain
m

anagem
ent

related
building

block
are

p
art

o
f

e
ach

p
ro

je
ct,

th
u

s
th

e
y

m
ay

re
ce

ive
increased

attention
o

f
m

an
age

m
e

n
t

an
d

d
e

ve
lo

p
e

rs

•
p

u
b

licly
available

,can
b

e
u

se
d

free
oflicense

costs

•
ve

ry
generic,su

p
p

o
rt

fo
rtailoring

•
com

prehensive
,low

risk
offorgetting

th
in

gs

D
isadvantages:

•
com

prehensive
,trie

s
to

co
ve

r
e

ve
ry

th
in

g;tailo
rin

g
is

su
p

p
o

rte
d

,b
u

t
m

ay
n

e
e

d
h

igh
e

ffo
rt

•
tailo

rin
g

is
necessary

,o
th

e
rw

ise
a

h
u

ge
am

o
u

n
t

o
f

u
se

le
ss

d
o

cu
m

e
n

ts
is

cre
ate

d

•
d

e
scrip

tio
n

/
p

re
se

n
tatio

n
le

ave
s

room
forim

provem
ent

N
e

e
d

s
to

p
ro

ve
in

p
ractice

,in
p

articu
lar

in
sm

all/
m

e
d

iu
m

size
d

e
n

te
rp

rise
s

(S
M

E
).

A
g

ile

– 4 – 2019-05-06 – main –

4
2

/
5

9

T
h

e
A

g
ile

M
a

n
ifesto

– 4 – 2019-05-06 – Sagile –

4
3

/
5

9

“A
gile

—
d

en
o

tin
g

‘th
e

q
ua

lity
o

f
b

ein
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d
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p
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b
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f
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s
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✘
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p
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b
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•
e

n
su

re
s

th
at

th
e

te
am

is
n

o
t

d
istu

rb
e

d
fro

m
o

u
tsid

e
,

•
m

o
d

e
rate

s
daily

scrum
,

re
sp

o
n

sib
le

fo
r

ke
e

p
in

g
product

backlog
u

p
-to

-d
ate

,

•
sh

o
u

ld
b

e
ab

le
to

asse
ss

te
ch

n
iq

u
e

s
an

d
ap

p
ro

ach
e

s



S
cru

m
P

ro
cess

– 4 – 2019-05-06 – Sscrum –

5
0

/
5

9

P
ro

d
u

ct
B

acklo
g

sp
rin

t
p

lan
n

in
g

re
le

ase
p

lan
n

in
g

R
e

le
ase

P
lan

R
e

le
ase

B
u

rn
.

S
p

rin
t

B
acklo

g
sprint

re
alisatio

n
d

aily
scru

m
S

p
rin

t
B

u
rn

d
o

w
n

re
vie

w
re

tro
sp

e
ctive

S
p

rin
t

R
e

p
o

rt

re
q

u
ire

m
e

n
ts

w
o

rksh
o

p

P
ro

d
u

ct
In

cre
m

e
n

t

•
productbacklog
(m

ain
tain

e
d

b
y

product
ow

ner)

•
co

m
p

rise
s

allre
q

u
ire

m
e

n
ts

to
b

e
re

alise
d

,

•
p

rio
rity

an
d

e
ffo

rt
e

stim
atio

n
fo

r
re

q
u

ire
m

e
n

ts,

•
co

lle
cts

tasks
to

b
e

co
n

d
u

cte
d

,

•
release

plan

•
b

ase
d

o
n

in
itialve

rsio
n

o
f

p
ro

d
u

ct
b

acklo
g,

•
h

o
w

m
an

y
sp

rin
ts,w

h
ich

m
ajo

r
re

q
u

ire
m

e
n

ts
in

w
h

ich
sp

rin
t,

•
release-burndow

n
report

•
se

e
sprint-burndow

n
report

•
sprint

backlog

•
re

q
u

ire
m

e
n

ts
to

b
e

re
alise

d
in

n
e

xt
sp

rin
t,

take
n

fro
m

p
ro

d
u

ct
b

acklo
g,

•
m

o
re

p
re

cise
e

stim
atio

n
s,

•
d

aily
u

p
d

ate
(tasks

d
o

n
e

,n
e

w
tasks,n

e
w

e
stim

atio
n

s)

•
sprint-burndow

n
report

•
co

m
p

le
te

d
/o

p
e

n
tasks

fro
m

sp
rin

t
b

acklo
g,

•
sh

o
u

ld
d

e
cre

ase
lin

e
arly,

o
th

e
rw

ise
re

m
o

ve
tasks

fro
m

sp
rin

t
b

acklo
g,

•
sprint

report

•
w

h
ich

re
q

u
ire

m
e

n
ts

(n
o

t)re
alise

d
in

last
sp

rin
t,

•
d

e
scrip

tio
n

o
f

o
b

stacle
s/

p
ro

b
le

m
s

d
u

rin
g

sp
rin

t

S
cru

m
P

ro
cess

– 4 – 2019-05-06 – Sscrum –

5
0

/
5

9

P
ro

d
u

ct
B

acklo
g

sp
rin

t
p

lan
n

in
g

re
le

ase
p

lan
n

in
g

R
e

le
ase

P
lan

R
e

le
ase

B
u

rn
.

S
p

rin
t

B
acklo

g
sprint

re
alisatio

n
d

aily
scru

m
S

p
rin

t
B

u
rn

d
o

w
n

re
vie

w
re

tro
sp

e
ctive

S
p

rin
t

R
e

p
o

rt

re
q

u
ire

m
e

n
ts

w
o

rksh
o

p

P
ro

d
u

ct
In

cre
m

e
n

t

•
daily

scrum
:

•
d

aily
m

e
e

tin
g,15

m
in

.

•
d

iscu
ss

p
ro

gre
ss,sy

n
ch

ro
n

ise
d

ay
p

lan
,d

iscu
ss

an
d

d
o

cu
m

e
n

t
n

e
w

o
b

stacle
s

•
te

am
m

e
m

b
e

rs,scru
m

m
aste

r,p
ro

d
u

ct
o

w
n

e
r

(if
p

o
ssib

le)

•
sprint:

•
at

m
o

st
3

0
d

ay
s,u

su
ally

sh
o

rte
r

(in
itially

lo
n

ge
r)

•
sprint

review
:

•
asse

ss
am

o
u

n
t

an
d

q
u

ality
o

f
re

alisatio
n

s;p
ro

d
u

ct
o

w
n

e
r

acce
p

ts
re

su
lts

•
sprint

retrospective
:

•
asse

ss
h

o
w

w
e

llth
e

scru
m

p
ro

ce
ss

w
as

im
p

le
m

e
n

te
d

;
id

e
n

tify
actio

n
s

fo
r

im
p

ro
ve

m
e

n
t

(if
n

e
ce

ssary)

S
cru

m
:

D
iscu

ssio
n

– 4 – 2019-05-06 – Sscrum –

5
1/

5
9

•
H

as
b

e
e

n
u

se
d

in
m

an
y

p
ro

je
cts,e

xp
e

rie
n

ce
in

m
ajo

rity
p

o
sitive

.

•
Te

am
size

b
igge

r
7–

10
m

ay
n

e
e

d
scrum

ofscrum
s.

•
C

o
m

p
e

te
n

tproduct
ow

ner
n

e
ce

ssary
fo

r
su

cce
ss.

•
S

u
cce

ss
d

e
p

e
n

d
s

o
n

m
o

tivatio
n

,co
m

p
e

te
n

ce
,

an
d

co
m

m
u

n
icatio

n
skills

o
f

te
am

m
e

m
b

e
rs.

•
Te

am
m

e
m

b
e

rs
are

re
sp

o
n

sib
le

fo
r

p
lan

n
in

g,
an

d
fo

r
ad

h
e

rin
g

to
p

ro
ce

ss
an

d
ru

le
s,

th
u

s
intensive

learning
and

experience
n

e
ce

ssary.

•
C

an
(as

o
th

e
r

p
ro

ce
ss

m
o

d
e

ls)b
e

co
m

b
in

e
d

w
ith

te
ch

n
iq

u
e

s
fro

m
X

P.

P
ro

cess
M

etrics

– 4 – 2019-05-06 – main –

5
2

/
5

9

A
ssessin

g
P

ro
cess

Q
u

a
lity

– 4 – 2019-05-06 – Sprocmet –

5
3

/
5

9

•
A

good
process,in

ge
n

e
ral,d

o
e

s
n

o
t

sto
p

u
s

fro
m

cre
atin

g
bad

products,

•
(th

e
h

o
p

e
is,th

at)b
ad

p
ro

d
u

cts
are

le
ss

like
ly

w
h

e
n

u
sin

g
a

go
o

d
p

ro
ce

ss,
i.e

.th
at

th
e

re
is

a
co

rre
latio

n
like

:

process
quality

lo
w

h
igh

product quality

h
igh

false
positive

×

true
positive

×
×

×
×

×

×
×

lo
w

true
negative

×
×

×

×
×

false
negative

×

×
×

•
S

o
m

e
cu

sto
m

e
rs

w
o

u
ld

like
to

o
n

ly
w

o
rk

w
ith

co
n

tracto
rs

w
ith

good
processes.

•
B

u
thow

to
m

easure
th

e
q

u
ality

o
f

a
p

ro
ce

ss?

S
P

IC
E

(H
ö

rm
a

n
n

et
a

l.,
2

0
0

6
)

a
n

d
C

M
M

I
(T

ea
m

,
2

0
1

0
)

– 4 – 2019-05-06 – Sprocmet –

5
4

/
5

9

•
S

P
IC

E
/

IS
O

1550
4

(S
o

ftw
are

P
ro

ce
ss

Im
p

ro
ve

m
e

n
t

an
d

C
ap

ab
ility

D
e

te
rm

in
atio

n
)

•
can

b
e

se
e

n
as

a
sp

e
cificatio

n
fo

r
p

ro
ce

ss
pseudo-m

etrics;
IS

O
/

IE
C

15
5

0
4

P
art

5
give

s
o

n
e

e
xam

p
le

im
p

le
m

e
n

tatio
n

•
id

e
a:

•
d

e
fin

e
co

n
sid

e
re

d
process

areas

•
assess

e
ach

p
ro

ce
ss

fo
r

so
-calle

d
process

attributes

•
m

ap
re

su
lts

to
m

aturity
level

asse
ssm

e
n

t
co

n
d

u
cte

d
b

y
sp

e
cially

train
e

d
asse

sso
rs

(→
su

b
je

ctive
m

e
trics)

By Arenault66 - CC BY-SA 4.0, commons.wikimedia.org, curid=35407467

•
C

M
M

I
(C

ap
ab

ility
M

atu
rity

M
o

d
e

lIn
te

gratio
n

)

•
co

n
sid

e
rs

5
process

categories
(p

ro
je

ct
m

agm
t.,su

p
p

o
rt,e

n
gin

e
e

rin
g,p

ro
ce

ss
m

gm
t.),

•
e

ach
co

n
sistin

g
o

f
5

–
7

process
areas,

•
e

ach
p

ro
ce

ss
are

a
can

b
e

assign
e

d
a

capability
level

(0
:incom

plete
,1:perform

ed
,2

:m
anaged

,3
:defined

)

•
cap

ab
ility

le
ve

ls
can

b
e

aggregated
to

o
rgan

isatio
n’s

m
aturity

level
(1:initial,2

:m
anaged

,3
:defined

,4
:quantitatively

m
anaged

,5
:optim

izing
)

•
flavo

u
rs:C

M
M

I-D
E

V
,C

M
M

I-A
C

Q
,C

M
M

I-S
V

C



C
o

n
ten

t

– 4 – 2019-05-06 – Scontent –

5
5

/
5

9

•
P

rocedure
and

P
rocess

M
odels

•
V

o
cab

u
lary

:

•
lin

e
ar

/
n

o
n

-lin
e

ar

•
e

vo
lu

tio
n

ary,ite
rative

,in
cre

m
e

n
tal

•
p

ro
to

ty
p

in
g

•
P

rocedure
M

o
d

e
lE

xam
p

le
s

•
T

h
e

(in
)fam

o
u

s
W

ate
rfallm

o
d

e
l

•
T

h
e

fam
o

u
s

S
p

iralm
o

d
e

l

•
P

rocess
M

o
d

e
lE

xam
p

le
s

•
C

o
d

e
-an

d
-F

ix,P
h

ase
M

o
d

e
l

•
V

-M
o

d
e

llX
T

•
A

gile

•
E

xtre
m

e
P

ro
gram

m
in

g
(X

P
)

•
S

cru
m

•
P

rocess
M

etrics

•
C

M
M

I,S
p

ice

D
iscu

ssio
n

– 4 – 2019-05-06 – Sdisc –

5
6

/
5

9

R
e

call:A
n

ticip
ate

d
B

e
n

e
fits

o
f

P
ro

ce
ss

M
o

d
e

llin
g:

•
“econom

y
ofthought”

•
quantification,reproducibility

•
few

ererrors

•
clearresponsibilities

•
P

rocess
m

odel-ing
is

e
asily

overdone
—

th
e

b
e

st
p

ro
ce

ss
m

o
d

e
l

is
w

orthless
if

yo
u

r
so

ftw
are

p
e

o
p

le
d

o
n’t

“live”
it.

•
B

e
fo

re
in

tro
d

u
cin

g
a

p
ro

ce
ss

m
o

d
e

l

•
u

n
d

e
rstan

d
w

h
at

yo
u

h
ave

,u
n

d
e

rstan
d

w
h

at
yo

u
n

e
e

d
.

•
p

ro
ce

ss-m
o

d
e

las
m

u
ch

as
n

e
e

d
e

d
,n

o
t

m
o

re
(→

tailo
rin

g
).

•
asse

ss
w

h
e

th
e

r
th

e
n

e
w

/ch
an

ge
d

p
ro

ce
ss

m
o

d
e

lm
ake

s
m

atte
rs

b
e

tte
r

o
r

w
o

rse
(→

m
e

trics)
.

•
N

ote
:cu

sto
m

e
r

m
ay

re
q

u
ire

a
ce

rtain
p

ro
ce

ss
m

o
d

e
l.

T
ell

T
h

em
W

h
a

t
Y
o

u
’ve

T
o

ld
T

h
em

...

– 4 – 2019-05-06 – Sttwytt –

5
7

/
5

9

•
C

lassification
o

f
p

ro
ce

sse
s

•
linear,non-linear

•
evolutionary

,iterative
,increm

ental

•
prototyping

:n
e

e
d

s
p

u
rp

o
se

s
an

d
q

u
e

stio
n

s

•
P

rocedure
M

odels

•
W

aterfall
(ve

ry
w

e
ll-kn

o
w

n
,ve

ry
ab

stract,o
f

lim
ite

d
p

racticalu
se)

•
Spiral

(ite
rate

d
risk

asse
ssm

e
n

t,e
.g.,fo

r
ve

ry
in

n
o

vative
p

ro
je

cts)

•
V

-M
odelX

T

•
sligh

tly
d

iffe
re

n
t

vo
cab

u
lary,

•
q

u
ite

co
m

p
re

h
e

n
sive

,

•
m

ay
se

rve
as

in
sp

iratio
n

fo
r,e

.g.,d
e

fin
itio

n
o

f
ro

le
s,

•
can

b
e

tailo
re

d
in

vario
u

s
w

ays

•
A

gile
ap

p
ro

ach
e

s

•
Extrem

e
P

rogram
m

ing
(X

P
)

(p
ro

p
o

se
s

m
e

th
o

d
s

an
d

ap
p

ro
ach

e
s)

•
S

crum
(fo

cu
se

s
o

n
m

an
age

m
e

n
t

asp
e

cts)

•
M

e
asu

re
process

quality
:C

M
M

I,S
pice

R
eferen

ces

– 4 – 2019-05-06 – main –

5
8

/
5

9

R
eferen

ces

– 4 – 2019-05-06 – main –

5
9

/
5

9

A
b

rah
am

sso
n

,P.,S
alo

,O
.,R

o
n

kain
e

n
,J.,an

d
W

arsta,J.(2
0

0
2

).
A

gile
so

ftw
are

d
e

ve
lo

p
m

e
n

t
m

e
th

o
d

s.re
vie

w
an

d
an

alysis.
Te

ch
n

icalR
e

p
o

rt
4

7
8

.

B
e

ck,K
.(19

9
9

).
E

xtrem
e

P
ro

gra
m

m
in

g
E

xp
la

in
ed

–
E

m
b

ra
ce

C
h

a
n

ge.
A

d
d

iso
n

-W
e

sle
y.

B
o

e
h

m
,B

.W
.(19

8
8

).
A

sp
iralm

o
d

e
lo

f
so

ftw
are

d
e

ve
lo

p
m

e
n

t
an

d
e

n
h

an
ce

m
e

n
t.

IE
E

E
C

o
m

p
uter,2

1(5
):6

1–
7

2
.

H
ö

rm
an

n
,K

.,D
ittm

an
n

,L
.,H

in
d

e
l,B

.,an
d

M
ü

lle
r,M

.(2
0

0
6

).
S

P
IC

E
in

d
er

P
ra

xis:In
terp

reta
tio

n
sh

ilfe
für

A
n

w
en

d
er

un
d

A
ssesso

ren
.

d
p

u
n

kt.ve
rlag.

IE
E

E
(19

9
0

).
IE

E
E

S
ta

n
d

a
rd

G
lo

ssa
ry

o
f

S
o

ftw
a

re
E

n
gin

eerin
g

Term
in

o
lo

gy.
S

td
6

10
.12

-19
9

0
.

Lu
d

e
w

ig,J.an
d

L
ich

te
r,H

.(2
0

13
).

S
o

ftw
a

re
E

n
gin

eerin
g.

d
p

u
n

kt.ve
rlag,3

.e
d

itio
n

.

R
o

so
ve

,P.E
.(19

6
7

).
D

evelo
p

in
g

C
o

m
p

uter-b
a

sed
In

fo
rm

a
tio

n
S

ystem
s.

Jo
h

n
W

ile
y

an
d

S
o

n
s.

S
ch

w
ab

e
r,K

.(19
9

5
).

S
C

R
U

M
d

e
ve

lo
p

m
e

n
t

p
ro

ce
ss.

In
S

u
th

e
rlan

d
,J.e

t
al.,e

d
ito

rs,B
usin

ess
O

b
ject

D
esign

a
n

d
Im

p
lem

en
ta

tio
n

,O
O

P
S

LA
’9

5
W

o
rksh

o
p

P
ro

ceed
in

gs.S
p

rin
ge

r-V
e

rlag.

Te
am

,C
.P.(2

0
10

).
C

m
m

ifo
r

d
e

ve
lo

p
m

e
n

t,ve
rsio

n
1.3

.
Te

ch
n

icalR
e

p
o

rt
E

S
C

-T
R

-2
0

10
-0

3
3

,C
M

U
/

S
E

I.

V
-M

o
d

e
llX

T
(2

0
0

6
).

V
-M

o
d

ellX
T

.
V

e
rsio

n
1.4

.

Z
ü

lligh
o

ve
n

,H
.(2

0
0

5
).

O
b

ject-O
rien

ted
C

o
n

structio
n

H
a

n
d

b
o

o
k

-
D

evelo
p

in
g

A
p

p
lica

tio
n

-O
rien

ted
S

o
ftw

a
re

w
ith

th
e

To
o

ls
a

n
d

M
a

teria
ls

A
p

p
ro

a
ch

.
d

p
u

n
kt.ve

rlag
/

M
o

rgan
K

au
fm

an
n

.


