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project�A
tem

porary
activity

thatis
characterized

byhaving

�
a

startdate,

�
specificobjectives

and
constraints,

�
establishedresponsibilities,

�
a

budgetand
schedule,and

�
a

com
pletion

date
.

Ifthe
objective

ofthe
projectis

to
develop

a
softw

are
system

,
then

itis
som

etim
es

called
a softw

are
developm

entproject
orsoftw

are
engineering

project.
R

.H
.T

hayer(1997)

W
e

could
refine

ourearlierdefinition
as

follow
s:a

projectis
successfulifand

only
if

�
started

atstartdate,

�
achieved

objectives,

�
respected

constraints,

�
adheresto

budgetand
schedule,

�
stops

atcom
pletion

date.

W
hether,e.g.,objectives

have
been

achieved
can

stillbesubjective
(!

custom
er/userhappy).

Vocabulary:
S

oftw
are

P
roject
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(softw
are)project�characteristics:

�
D

uration
is

lim
ited.

�
H

as
anoriginator(person

orinstitution
w

hich
initiated

the
project).

�
T

he
projectow

neris
the

originatororits
representative.

�
T

he
projectleaderreports

to
the

projectow
ner.

�
H

as
apurpose,i.e.pursue

a
bunch

ofgoals.

�
T

he
m

ostim
portantgoalis

usually
to

create
orm

odify
softw

are;
this

softw
are

is
thus

the
resultofthe

project,theproduct.

O
therim

portantgoals
are

extension
ofknow

-how
,

preparation
ofbuilding

blocks
forlaterprojects,orutilisation

ofem
ployees.

T
he

projectis
calledsuccessfulifthe

goals
are

reached
to

a
high

degree.

�
H

as
arecipient(orw

illhave
one).

�
T

his
recipientis

thecustom
er.

�
Laterusers(conceptionally)belong

to
the

custom
er.

�
Links

people,results
(interm

ediate/finalproducts),andresources.

T
he

organisation
determ

ines
roles

of
and

relations
betw

een
peo-

ples/results/resources,and
theexternalinterfaces

ofthe
project.

Ludew
ig

&
Lichter( 2013)

D
eveloper

C
ustom

er

U
ser
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G
oals

and
A
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ofP
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�
M

ain
and

generalgoal:

100
100100

D
eveloper

C
ustom

er

softw
are

delivery

A
successfulproject,i.e.the

projectdelivers

�
defined

results

�
in

dem
anded

quality

�
w

ithin
scheduledtim

e

�
using

the
assignedresources.

T
here

m
ay

be secondary
goals,e.g.,

�
build

orstrengthen
goodreputation

on
m

arket,

�
acquireknow

ledge
w

hich
is

usefulforlaterprojects,

�
develop

re-usable
com

ponents
(to

save
resources

later),

�
be

attractive
to

em
ployees.

�
...

�
M

ain
projectm

anagem
entactivities(and

responsibilities
ofprojectm

anager):

�
P

lanning

�
A

ssessm
entand

C
ontrol

�
R

ecognising
and

F
ighting

D
ifficulties

as
E

arly
as

P
ossible

�
C

om
m

unication

�
Leading

and
M

otivation
ofE

m
ployees

�
C

reation
and

P
reservation

ofB
eneficialC

onditions

A
ctivities

ofP
rojectM

anagem
ent
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�
P

lanning

�
A

ssessm
ent

and
C

ontrol

�
R

ecognising
and

F
ighting

D
ifficulties

as
E

arly
as

P
ossible

�
C

om
m

unication

�
Leading

and
M

otivation
ofE

m
ployees

�
C

reation
and

P
reservation

ofB
eneficial

C
onditions

W
ithoutplans,a

project
cannotbe

m
anaged .

N
ote:m

istakes
in

planning
can

be
hard

to
resolve.

W
ork

results
and

project
progress

have
to

beassessed
and

com
pared

to
the

plans;
ithas

to
be

observed
w

hetherparticipants
stick

to
agreem

ents.

U
nforeseen

difficulties
and

problem
s

in
projects

are
not

exceptionalbutusual.

T
herefore,project

m
anagem

entneeds
to

constantly
�screen

the
horizon

foricebergs�,and,
w

hen
spotting

one,react
tim

ely
and

effectively.

In
otherw

ords: system
atic

risk
m

anagem
ent .

D
istribute

inform
ation

betw
een

projectparticipants
(projectow

ner,custom
er,

developers,adm
inistration).

Leading
m

eans:going
ahead,show

ing
the

w
ay,

�pulling�the
group.

M
ostdevelopers

w
antto

achieve
good

results,yet
need

orientation
and

feedback
(negativeand

positive).

P
rovide

necessary
infrastructure

and
w

orking
conditions

fordevelopers

(against:dem
anding

custom
ers,im

precisely
stated

goals,organisational
restructuring,econom

y
m

easures,tightoffice
space,

otherprojects,etc.).

Q
uick

E
xcursion:

R
isk

and
R

iskvalue
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risk
�

a
problem

,
w

hich
did

not
occur

yet,
but

on
occurrence

threatens
im

portant
projectgoals

orresults.W
hetheritw

illoccur,cannotbe
surely

predicted.

Ludew
ig

&
Lichter( 2013)

riskvalue
=

p
�K

p:probability
ofproblem

occurrence,
K

:costin
case

ofproblem
occurrence.

10
5

10
6

10
7

10
8

cost
in

case
of

incidence
/

e

10
�

5
10

�
4

10
�

3
0:01

0:1
0:5

incidence
probability
p

acceptable
risks

inacceptable
risks

extrem
e

risks

�
A

vionics
requires:�A

verage
P

robability
perF

lightH
ourforC

atastrophic
Failu

re
C

onditions
of10

�
9

or`E
xtrem

ely
Im

probable�'(A
C

25.1309-1).

�
�problem

s
w

ith
p

=
0

:5
are

notrisks,butenvironm
entconditions

to
be

dealtw
ith�

A
ctivities

ofP
rojectM

anagem
ent
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�
P

lanning

�
A

ssessm
ent

and
C

ontrol

�
R

ecognising
and

F
ighting

D
ifficulties

as
E

arly
as

P
ossible

�
C

om
m

unication

�
Leading

and
M

otivation
ofE

m
ployees

�
C

reation
and

P
reservation

ofB
eneficial

C
onditions

W
ithoutplans,a

project
cannotbe

m
anaged .

N
ote:m

istakes
in

planning
can

be
hard

to
resolve.

W
ork

results
and

project
progress

have
to

beassessed
and

com
pared

to
the

plans;
ithas

to
be

observed
w

hetherparticipants
stick

to
agreem

ents.

U
nforeseen

difficulties
and

problem
s

in
projects

are
not

exceptionalbutusual.

T
herefore,project

m
anagem

entneeds
to

constantly
�screen

the
horizon

foricebergs�,and,
w

hen
spotting

one,react
tim

ely
and

effectively.

In
otherw

ords: system
atic

risk
m

anagem
ent .

D
istribute

inform
ation

betw
een

projectparticipants
(projectow

ner,custom
er,

developers,adm
inistration).

Leading
m

eans:going
ahead,show

ing
the

w
ay,

�pulling�the
group.

M
ostdevelopers

w
antto

achieve
good

results,yet
need

orientation
and

feedback
(negative and

positive).

P
rovide

necessary
infrastructure

and
w

orking
conditions

fordevelopers

(against:dem
anding

custom
ers,im

precisely
stated

goals,organisational
restructuring,econom

y
m

easures,tightoffice
space,

otherprojects,etc.).
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W
hatto
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and)M
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P
lanning

and
m

anaging
softw

are
projects

involves

�
costs

and
deadlines,

(!
phase,m

ilestone,deadline)

�
tasksand

activities,

�
people

and
roles.

P
hases,M

ilestones
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A
phase

is
a

continuous,i.e.notinterrupted
range

oftim
e

in
w

hich
certai

n
w

orks
are

carried
outand

com
pleted.A

tthe
end

ofeach
phase,there

is
am

ilestone.

A
phase

is successfully
com

pleted
ifthe

criteria
defined

by
the

m
ilestone

are
satisfied.

Ludew
ig

&
Lichter(2013)

�
P

hases
(in

this
sense)do

notoverlap
!

Y
etthere

m
ay

be
different�threads

ofdevelopm
ent�running

in
parallel,

structured
by

differentm
ilestones.

�
S

plitting
a

projectinto
phasesm

akes
controlling

easier;
m

ilestones
m

ay
involve

the
custom

er(acceptinterm
ediate

results)and
t

riggerpaym
ents.

�
T

he
granularity

ofthe
phase

structuring
is

critical:

�
very

shortphases
m

ay
notbe

tolerated
by

a
custom

er,

�
very

long
phases

m
ay

m
ask

significantdelays
longerthan

neces
sary.

Ifnecessary:
define

internal(custom
ernotinvolved)andexternal(custom

erinvolved)m
ilestones.

M
ilestones,D

eadlines
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A
phase

is
a

continuous,i.e.notinterrupted
range

oftim
e

in
w

hich
certai

n
w

orks
are

carried
outand

com
pleted.A

tthe
end

ofeach
phase,there

is
am

ilestone.

A
phase

is successfully
com

pleted
ifthe

criteria
defined

by
the

m
ilestone

are
satisfied.

Ludew
ig

&
Lichter(2013)

�
W

hethera
m

ilestone
isreached

(orsuccessfully
com

pleted)m
ustbeassessableby

�
clear,

�
objective,and

�
unam

biguous

criteria.

�
T

he
definition

ofa
m

ilestone
often

com
prises:

�
a

definition
ofthe

results
w

hich
need

to
be

achieved,

�
the

required
quality

properties
ofthese

results,

�
the

desired
tim

e
forreaching

the
m

ilestone
(thedeadline),and

�
the

instance
(person

orcom
m

ittee)w
hichdecides

w
hetherthe

m
ilestone

is
reached.

�
M

ilestones
can

be
partofthedevelopm

entcontract;
notreaching

a
defined

m
ilestone

as
planned

can
lead

tolegalclaim
s.

W
hatto

(P
lan

and)M
anage?
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P
lanning

and
m

anaging
softw

are
projects

involves

�
costs

and
deadlines,

(!
phase,m

ilestone,deadline)

�
tasksand

activities,

�
people

and
roles.
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�
A

nalysis

�
R

equirem
ents

S
pecification

�
D

esign,S
pecifi-

cation
ofM

odules

�
C

oding
and

M
odule

Test

�
Integration,Test,
A

pproval

�
D

eploym
ent,

O
peration,and

M
aintenance

�
D

ism
issing

and
R

eplacem
ent

S
oftw

are
is

developed
to

solve
a

problem
orsatisfy

a
need.

G
oalofanalysis:understand

the
problem

,assess
w

hether/
in

how
farsoftw

are
can

be
used

to
solve

it.

S
ortout,docum

ent,
assess,extend,correct
...the

results
ofanalysis.

R
esulting

docum
ents

are
basis

ofm
ostother

activities!

Form
alm

ethods:check
consistency,realisability.

M
ostsoftw

are
system

s
consistofm

odules
or

com
ponents

w
hich

interactto
realise

the
overallfunctionality
(antonym

:m
onolithic).

D
esign

overallstructure
(calledsoftw

are
architecture)specify
com

ponentinterfaces
as

precise
as

possible
to

enable
concurrent

developm
entand

seam
less

integration.

Form
alm

ethods:code
contracts,verify

design
m

eets
requirem

ents.

Im
plem

entthe
needed

m
odules

using
the

chosen
program

m
ing

language(s).

D
one

iftested
as

needed,
and

ready
forintegration.

Form
alm

ethods:verify
code

im
plem

ents
design.

D
one

ifsystem
is

constructed
from

com
pleted

com
ponents,

interplay
is

tested.

C
ustom

erchecks
system

and
declaresapproval(ornot).

D
one

ifsystem
is

installed
up

to
custom

erneeds
and

becom
es

operational.
O

ccurring
errors

are
fixed.

N
ew

requirem
ents

(changes,extensions):
new

project(so-called
m

aintenance
project).

M
ostsoftw

are
system

s
(sooneror

later)becom
e

obsolete,and
are

often
replaced

by
a

successor
system

.

C
om

m
on

reasons:existing
system

no
longerm

aintainable,
notadaptable

to
new

orchanged
requirem

ents.

W
hatto

(P
lan

and)M
anage?
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P
lanning

and
m

anaging
softw

are
projects

involves

�
costs

and
deadlines,

(!
phase,m

ilestone,deadline)

�
tasksand

activities,

�
people

and
roles.

T
he

C
onceptofR

oles
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In
a

softw
are

project,ateach
pointin

tim
e,

there
is

a
setR

of(active) roles,e.g.R
=

n
m

gr
;

prg
;

tst
;

ana
o

.

A
role

hasresponsibilities
and

rights,and
necessary

skills
and

capabilities.

Forexam
ple,

�
m

gr
:projectm

anager

�
has

the
rightto

raise
issue

reports

�
is

responsible
forclosing

issue
reports

�
prg

:program
m

er

�
has

the
rightto

change
the

code

�
is

responsible
forreporting

unforeseen
problem

s
to

the
projectm

anager

�
is

responsible
forrespecting

coding
conventions

�
is

responsible
foraddressing

issue
reports

�
tst

:testengineer

�
has

the
rightto

raise
issue

reports

�
is

responsible
forquality

control

T
he

C
onceptofR

oles
C

ont'd
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G
iven

a
setR

ofroles,e.g.R
=

n
m

gr
;

prg
;

tst
;

ana
o

,

and
a

setP
ofpeople,e.g.P

=
�

;
;

;
;

�
,each

w
ith skills

orcapabilities.

A
n

aspectofprojectm
anagem

entis
to

assign
(a

setof)people
to

each
role:

assign
:

R
!

2
P

such
thateach

personp
2

assign
(r)

assigned
to

roler
has

(atleast)the
skills

and
capabilities

required
by

roler.

N
ote:assign

m
ay

change
overtim

e,there
m

ay
be

differentassignm
ents

fordifferentphases.

S
anity

check:ensure
thatassign

(r)
6=

;
foreach

role
r.

�
E

xam
ple:

m
gr

one
person,one

role

prg,
prg,

prg

m
ultiple

persons,one
role

tst
ana

one
person,m

ultiple
roles

assign
=

�
m

gr
7!

f
g

;
prg

7!
f

;
;

g
;

tst
7!

f
g

;
ana

7!
f

g
�

U
sefuland

C
om

m
on

R
oles
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C
ustom

er
D

eveloper

R
ecall:

roles
�C

ustom
er�

and
�D

eveloper�
are

as-
sum

ed
by

legalpersons,w
hich

often
representm

any
people.

T
he

sam
e

legal
person

m
ay

act
as

�C
ustom

er�
and

�D
eveloper�in

the
sam

e
project.

���
���

C
lients

S
oftw

are
people

U
sefuland

com
m

on
roles

in
softw

are
projects:

�
custom

er,user

�
projectm

anager

�
(sytem

s)analyst

�
softw

are
architect,designer

�
(lead)developer

program
m

er,tester,...

�
m

aintenance
engineer

�
system

s
adm

inistrator

�
invisible

clients:legislator,
norm

/standard
supervisory

com
m

ittee

C
ontent
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�
(S

oftw
are)P

roject

�
P

rojectM
anagem

ent

�
G

oals
and

A
ctivities

�
C

om
m

on
A

ctivities

�
E

xcursion:R
isk

�
S

oftw
are

P
rojectP

lanning

�
C

osts
and

D
eadlines

�
phase,m

ilestone,deadline

�
Tasks

and
A

ctivities

�
P

eople
and

R
oles

�
responsibilities

and
rights

�
S

oftw
are

D
evelopm

entP
rocess

�
process

vs.process
m

odel

�
cycle,life

cycle,softw
are

life
cycle

�
P

rocedure
and

P
rocess

M
odels
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P
rocess
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P
rocess�

(1)
A

sequence
ofsteps

perform
ed

fora
given

purpose;
forexam

ple,the
softw

are
developm

entprocess.

(2)
S

ee
also:task;job.

(3)
To

perform
operations

on
data.

IE
E

E
610.12

( 1990)

S
oftw

are
D

evelopm
entP

rocess�
T

he
process

by
w

hich
userneeds

are
translated

into
a

softw
are

product.
T

he
process

involvestranslating
userneeds

intosoftw
are

requirem
ents,

transform
ing

the
softw

are
requirem

ents
intodesign,

im
plem

enting
the

design
in

code,testing
the

code,and
som

etim
es, installing

and
checking

outthe
softw

are
foroperationaluse.

IE
E

E
610.12

( 1990)

�
T

he
process

ofa
softw

are
developm

entprojectm
ay

be

�
im

plicit,

�
inform

ally
agreed

on,or

�
explicitly

prescribed
(by

aprocedure
orprocess

m
odel).

�
N

ote:each
softw

are
developm

entprojecthas
a

process!

D
escribing

S
oftw

are
D

evelopm
entP

rocesses
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O
vertim

e,the
follow

ing
notions

proved
usefulto

describe
and

m
odel(!

in
a

m
inute)softw

are
developm

entprocesses:

�
role

�has
resposibilities

and
rights,needs

skills
and

capabilities.
role

In
particular:responsibility

for artefacts,participates
inactivities.

�
artefact�alldocum

ents,evaluation
protocols,softw

are
m

odules,etc.,

state

artefact
allproducts

em
erging

during
a

developm
entprocess.

Is
processed

by activities,m
ay

havestate.

is
responsible

for

�
activity

�any
processing

ofartefacts,m
anually

orautom
atic.

activity
D

epends
on

artefacts,creates/m
odifies

artefacts.

participates
in

depends
on

creates/m
odifies

�
decision

point�specialcase
ofactivity:a

decision
is

m
ade

based
onartefacts

(in
a

certain
state),

creates
a decision

artefacts.

D
elim

its
phases,corresponds

to
m

ilestone.

state

decision
point

H
ow

S
oftw

areS
M

ay
H

ave
B

een
C

reated...
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role
,

role

artefact

activity

decision
point

responsible

participates

depends
on

creates/m
odifies

code
B

code
B

B
...

rev.139.

testB
testB

B
...

rev.139.

4

A
;B

ready?
A

;B
ready?

decision

integrate
integrate

S

code
A

code
A

A
...

rev.127.

testA
testA

A
...

rev.127.

8
code

A
code

A

A
...

rev.254.

testA
testA

A
...

rev.254.

4

spec.ofB
tests

forB

prg
tst

spec.ofA
tests

forA

prg
prg

tst
prg

tst

m
gr

int

�
S

consists
ofm

odulesA
and

B
.

�
A

ssum
e:specifications

and
testcases

forA
and

B
w

ere
available.

�
P

erson
coded

B
(according

to
spec.),then

person
tested

B
(w

ith
testcases),no

errors
found.

�
P

erson
coded

A
,w

ith
the

help
ofperson

.T
hen

person
tested

A
,som

e
errors

found.

�
P

erson
fixed

A
,person

tested
again,no

errors
found.

�
A

and
B

ready
caused

a
positive

decision,then
person

integrated
A

and
B

and
obtained

S
.

H
ow

the
P

lan
for

C
reatingS

M
ay

H
ave

Looked
Like...
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role
,

role

artefact

activity

decision
point

responsible

participates

depends
on

creates/m
odifies

code
B

code
B

B
...

testB
testB

B
...

A
;B

ready?
A

;B
ready?

decision

integrate
integrate

S

code
A

code
A

A
...

testA
testA

A
...

code
A

code
A

A
...

testA
testA

A
...

spec.ofB
tests

forB

prg
tst

spec.ofA
tests

forA

prg
prg

tst
prg

tst

m
gr

int

�
S

consists
ofm

odulesA
and

B
;specifications

and
testcases

forA
and

B
are

available.

�
S

om
e

prg
codesB

(according
to

spec.),then
som

etst
tests

B
(w

ith
testcases),and

creates
testreport.

�
S

om
e

prg
codesA

,w
ith

the
help

ofsom
e

prg
.T

hen
som

e
tst

tests
A

,and
creates

testreport.

�
Iferrors

in
A

found,som
e

single
prg

fixes
A

,som
e

tst
tests

again,and
creates

testreport.

�
IfA

and
B

ready
causes

a
positive

decision,then
som

eint
integratesA

and
B

and
obtainsS

.

H
ow

the
P

lan
for

C
reatingS

M
ay

H
ave

B
een

C
reated...
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M

8
coding
coding

M

spec.ofM

prg
prg

:::

�
A

softw
are

m
odule

M
has

a
responsible

prg
,

any
num

berof
prg

m
ay

help
w

ith
w

ork
on

M
.

�
A

softw
are

m
odule

M
is

created/m
odified

by
activity

coding.

�
A

ctivity
coding

depends
on

aspecification
ofM

,
and

m
ay

considerapositive
testreport

for
M

.

�
T

he
responsible

prg
(and

the
helper

prg
's)

participate
in

activity coding.

�
A

ctivity
coding

is
done,ifM

exists
and

there
is

a
negative testreport

for
M

(alltests
passed).

M

testing
testing

rep:M

4
/8

tests
forM

tst

�
A

testreport
fora

m
odule

M
has

a
responsible

tst
.

�
A

testreport
is

created/m
odified

by
activity

testing.

�
A

ctivity
testing

depends
on

softw
are

m
odule

M
and

tests
(in

state
�finished�)forM

.

�
T

he
responsible

tst
participates

in
activitytesting.

�
A

ctivity
testing

is
done,ifM

exists
and

there
is

a
negative testreport

for
M

(alltests
passed).



H
ow

the
P

lan
for

C
reatingS

M
ay

H
ave

B
een

C
reated...
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M
1

4...

M
n

4

M
1 ;:::;M

n

ready?
M

1 ;:::;M
n

ready?

decision

m
gr

�
A

ready
decision

fora
m

odulesM
1 ;:::;M

n
has

a
responsible

m
gr

.

�
A

ready
decision

is
created/m

odified
by

decision
pointready?.

�
D

ecision
pointready?

depends
on

negative
test

reports
for

M
1 ;:::;M

n
.

�
T

he
responsible

m
gr

participates
in

decision
pointready?.

�
D

ecision
pointready?

is
done,ifa

positive
decision

exists.

M
1

4...

M
n

4

integrate
integrate

decision

Sint

�
A

softw
are

S
has

a
responsible

int
.

is
created

by
integrating

m
odulesM

1 ;:::;M
n

�
A

softw
are

is
created/m

odified
by

activity
integration.

�
A

ctivity
integration

depends
on

softw
are

m
odules

M
1 ;:::;M

n
in

state
�finished�.

�
T

he
responsible

int
participates

in
activityintegrate.

�
A

ctivity
integration

is
done,ifS

exists.

From
B

uilding
B

locks
to

P
rocess

(A
nd

B
ack)
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M

8
coding
coding

M

spec.ofM

prg
prg

:::

M

testing
testing

rep:M

4
/8

tests
forM

tst

M
1

4...

M
n

4

M
1 ;:::;M

n

ready?
M

1 ;:::;M
n

ready?

decision

m
gr

M
1

4...

M
n

4

integrate
integrate

decision

Sint

B
uilding

B
locks

P
lan

code
B

code
B

B
...

testB
testB

B
...

A
;B

ready?
A

;B
ready?

decision

integrate
integrate

S

code
A

code
A

A
...

testA
testA

A
...

code
A

code
A

A
...

testA
testA

A
...

spec.ofB
tests

forB

prg
tst

spec.ofA
tests

forA

prg
prg

tst
prg

tst

m
gr

int

code
B

code
B

B
...

rev.139.

testB
testB

B
...

rev.139.

4

A
;B

ready?
A

;B
ready?

decision

integrate
integrate

S

code
A

code
A

A
...

rev.127.

testA
testA

A
...

rev.127.

8
code

A
code

A

A
...

rev.254.

testA
testA

A
...

rev.254.

4

spec.ofB
tests

forB

prg
tst

spec.ofA
tests

forA

prg
prg

tst
prg

tst

m
gr

int

P
rocess

B
uilding

B
locks

C
an

B
e

A
rbitrarily

C
om

plicated
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�
E

xam
ple:D

istinguishcoding
and

fixing
softw

are.

M

8

fixing
fixing

M

report

spec.ofM
tests

forM

program
m

er
lead

program
m

er

�
Ifthere

is
a

negative
testresultforM

,

�
a

leadprogram
m

er
is

responsible
forfixingM

,

�
the

program
m

er
w

ho
w

as
responsible

forthe
initialversion

assist;

�
fixing

depends
on

thetestcases,in
addition

to
the

specifiation
ofM

,

�
a

report(analysis
ofthe

error,docum
entation

of
the

fix)is
created.

�
U

sing
suchbuilding

blocks,the
projectm

anagem
ent

�
can

prescribe
particularprocedures,

�
analyse,w

hichroles
need

to
be

filled
in

a
project,

�
avoid

to
�forget�things.

C
ontent
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�
(S

oftw
are)P

roject

�
P

rojectM
anagem

ent

�
G

oals
and

A
ctivities

�
C

om
m

on
A

ctivities

�
E

xcursion:R
isk

�
S

oftw
are

P
rojectP

lanning

�
C

osts
and

D
eadlines

�
phase,m

ilestone,deadline

�
Tasks

and
A

ctivities

�
P

eople
and

R
oles

�
responsibilities

and
rights

�
S

oftw
are

D
evelopm

entP
rocess

�
process

vs.process
m

odel

�
cycle,life

cycle,softw
are

life
cycle

�
P

rocedure
and

P
rocess

M
odels

P
rocess

vs.P
rocedure

M
odels
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P
rocess

D
escription

and
R

eference
M

odel
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process
description

�
docum

ented
expression

of
a

set
of

activities
perform

ed
to

achieve
a

given
purpose.

N
O

T
E

:
A

process
description

providesan
operationaldefinition

of
the

m
ajor

com
ponents

of
a

process .

T
he

description
specifies,in

acom
plete,precise,and

verifiablem
anner,the

requirem
ents,design,

behavior,orothercharacteristics
ofa

process.

Italso
m

ay
include procedures

fordeterm
ining

w
hetherthese

provisions
have

been
satisfied.

P
rocess

descriptions
can

be
found

attheactivity,project,ororganizationallevel.

IE
E

E
24765

( 2010
)

process
reference

m
odel�a

m
odelcom

prising
definitions

ofprocesses
in

a
life

cycle
described

in
term

s
of

process
purpose

and
outcom

es,
together

w
ith

an
architectu

re
describing

the
relationships

betw
een

the
processes.

IE
E

E
24765

(2010
)



C
ycle

and
Life

C
ycle
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cycle
�(1)A

period
oftim

e
during

w
hich

a
setofevents

is
com

pleted.[...]

IE
E

E
610.12

(1990)

system
life

cycle
�T

he
period

of
tim

e
that

begins
w

hen
a

system
isconceived

and
ends

w
hen

itis no
longeravailable

foruse.
IE

E
E

610.12
(1990)

softw
are

life
cycle

�T
he

period
oftim

e
thatbegins

w
hen

a
softw

are
productiscon-

ceived
and

ends
w

hen
the

softw
are

is
no

longeravailable
foruse.[...]IE

E
E

610.12
(1990)

softw
are

developm
ent

cycle
�

T
he

period
of

tim
e

that
begins

w
ith

the
decision

to
develop

a
softw

are
productand

ends
w

hen
the

softw
are

isdelivered.[...]

IE
E

E
610.12

( 1990)

S
oftw

are
Life

and
D

evelopm
entC

ycle
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softw
are

life
cycle

�T
he

period
oftim

e
thatbegins

w
hen

a
softw

are
productiscon-

ceived
and

ends
w

hen
the

softw
are

is
no

longeravailable
foruse.

T
he

softw
are

life
cycle

typically
includes

�
a

conceptphase,

�
a

requirem
ents

phase,

�
a

design
phase,

�
an

im
plem

entation
phase,

�
a

testphase,

�
an

installation
and

checkoutphase,

�
on

operation
and

m
aintenance

phase,and,

�
som

etim
es,aretirem

entphase.

N
ote:T

hese
phases

m
ay

overlap
orbe

perform
ed

iteratively.
IE

E
E

610.12
(1990)

softw
are

developm
ent

cycle
�

T
he

period
of

tim
e

that
begins

w
ith

the
decision

to
develop

a
softw

are
productand

ends
w

hen
the

softw
are

isdelivered.
T

his
cycle

typically
includes

�
a

requirem
ents

phase,

�
a

design
phase,

�
an

im
plem

entation
phase,

�
a

testphase,and

�
som

etim
es

an
installation

and
checkoutphase.

N
otes:

(1)
the

phases
listed

above
m

ay
overlap

orbe
perform

ed
iterati

vely,
depending

upon
the

softw
are

developm
entapproach

used.

(2)
T

his
term

is
som

etim
es

used
to

m
ean

a
longerperiod

oftim
e,eitherthe

period
thatends

w
hen

the
softw

are
is

no
longerbeing

enhanced
by

the
developer,orthe

entire
softw

are
life

cycle.

IE
E

E
610.12

(1990)

P
rocess

vs.P
rocedure

M
odel
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(Ludew
ig

and
Lichter,2013)propose

to
distinguish:process

m
odeland

procedure
m

odel.

�
A

P
rocess

m
odel(`P

rozessm
odell')com

prises

(i)
P

rocedure
m

odel(`V
orgehensm

odell')

e.g.,�w
aterfallm

odel�(70s/80s).

(ii)
O

rganisationalstructure
�com

prising
requirem

ents
on

�
projectm

anagem
entand

responsibilities,

�
quality

assurance,

�
docum

entation,docum
entstructure,

�
revision

control.

e.g.,V
-M

odell,R
U

P
,X

P
(90s/00s).

�
In

the
literature,process

m
odeland

procedure
m

odelare
often

used
as

synonym
s;

there
is

notuniversally
agreed

distinction.

A
nticipated

B
ene�ts

ofP
rocess

M
odels
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�
�econom

y
ofthought�

�
don'tre-inventprinciples.

�
quantification,reproducibility
�

one
can

assess
the

qualityofhow
products

are
created

(!
C

M
M

I).

Identify
w

eaknesses,learn
from

(bad)experience,im
prove

the
process.

�
few

ererrors
�

e.g.,testing
a

m
odule

cannotbe
forgotten

because
the

�ready�decision
pointdepends

on
m

odule
w

ith
�testpassed�flagged.

�
clearresponsibilities
�

few
er�Ithoughtyou

'd
fix

the
m

odule!�

�
P

rocess
m

odel-ingis
easilyoverdone

�the
bestprocess

m
odel

is
w

orthless
ifyoursoftw

are
people

don't�live�it.

�
B

efore
introducing

a
process

m
odel

�
understand

w
hatyou

have,understand
w

hatyou
need.

�
process-m

odelas
m

uch
as

needed,notm
ore

(!
tailoring).

�
assess

w
hetherthe

new
/changed

process
m

odelm
akes

m
atters

betterorw
orse

(!
m

etrics)
.

�
N

ote:custom
erm

ay
require

a
certain

process
m

odel.

P
rocedure

M
odels
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P
rocedure

M
odel(?!):

C
ode

and
Fix
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C
ode

and
F

ix�denotes
an

approach,
w

here
coding

and
correction

alternating
w

ith
ad-hoc

tests
are

the
onlyconsciouslyconducted

activities
ofsoftw

are
developm

ent.

Ludew
ig

&
Lichter( 2013)

A
dvantages:

�
C

orresponds
to

ourdesire
to

�getahead�,to
solve

the
stated

problem
quickly.

�
T

he
conducted

activities
(coding

and
ad-hoc

testing)are
easy

.

D
isadvantages:

�
Itis

hard
to

plan
the

project,there
are

no
rational/explicitdecisions.

�
Itis

hard
to

distribute
w

ork
overm

ultiple
persons

orgroups.

�
Ifrequirem

ents
are

notstated,there
isno

notion
ofcorrectness

(=
m

eeting
requirem

ents).

�
Tests

arelacking
expected

outcom
e

(otherw
ise,e.g.,derived

from
requirem

ents).

�
R

esulting
program

s
oftenhard

to
m

aintain
.

�
E

ffortform
aintenance

high:m
osterrors

are
only

detected
in

operation.

�
Im

portantconcepts
and

decisions
are

notdocum
ented,butonly

in
the

heads
ofthe

developers,thus
hard

to
transfer.

�
...



T
he

(In)fam
ous

W
aterfallM

odel(
R

osove,1967)
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W
aterfall

or
D

ocum
ent-M

odel�
S

oftw
are

develop-
m

entis
seen

as
asequence

ofactivitiescoupled
by

(par-
tial)results

(docum
ents).

T
hese

activities
can

be
conducted concurrently

oriter-
atively .
A

part
from

that,
the

sequence
of

activities
is

fixed
as

(basically)analyse,
specify,

design,
code,

test,
install,

m
aintain.

Ludew
ig

&
Lichter( 2013)

system
analysis

softw
are

specificationarchitecture
design

refined
design

and
coding

integration
and

testinginstallation
and

acceptanceoperation
and

m
aintenance

T
he

W
aterfallM

odel:
D

iscussion
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system
analysis

softw
are

specificationarchitecture
design

refined
design

and
coding

integration
and

testinginstallation
and

acceptanceoperation
and

m
aintenance

(In)fam
ous?!

�
T

he
w

aterfallm
odelhas

been
subjectofheated

discussions:

�
O

riginalm
odelw

ithoutfeedbacknotrealistic.

�
G

ives
room

form
any

interpretations;very
abstract;

hardly
usable

as
a

�tem
plate�forplanning

realprojects.

�
C

ycles
(and

the
lack

ofm
ilestones)m

akes
it

hard
forprojectm

anagem
enttoassess

a
project's

process.

�
M

aybe
bestappreciated

in
the

contextofits
tim

e:

�D
earpeople

(ofthe
60's),there

is
m

ore
in

softw
are

developm
entthan

coding;
and

there
are

(obvious)dependencies.�

T
hatm

ay
have

been
new

s
to

som
e

softw
are

people
back

then...
(cf.�

softw
are

crisis�).

�
E

verybody
know

s
it(atleastthe

nam
e...).

TellT
hem

W
hatYou've

Told
T

hem
...

� 4 � 2017-05-11 � Sttwytt �

45
/47

�
P

roject;has
(am

ong
others)

�
projectow

ner,projectleader

�
goals(E

xcursion:R
isk)

�
process�each

projecthas
one

�
processescan

be
m

odelled

�
descriptive

(�w
e

did
itlike

that�),or

�
prescriptive

(�please
to

itlike
that�)

�
A

process
m

odelrelates

�
roles,artifacts,activities,decision

points

�
relations:responsibility,dependency,creation/m

odification
.

�
A

process
m

odelcan
allow

us
to

(!
exercises)

�
devise

aschedule
(w

ho
does

w
hatw

hen)

�
estim

ate
and

controlphasesand
deadlines.

�
D

istinguishprocedure
m

odeland
process

m
odel.

�
E

xam
ple:T

heW
aterfallprocedure

m
odel.
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