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,

p
seu

d
o
-o
b
jective

E
xa

m
p
le,

g
en

era
l

b
o
d
y
h
eig

h
t,

a
ir

p
ressu

re
h
ea
lth

co
n
d
itio

n
,

w
ea
th
er

co
n
d
itio

n
(“
b
a
d
w
ea
th
er”

)

b
o
d
y
m
a
ss

in
d
ex

(B
M
I),

w
ea
th
er

fo
reca

st
fo
r
th
e

n
ext

d
ay

E
xa

m
p
le

in
S
o
ftw

are
E
n
g
in
eerin

g

size
in

L
O
C

o
r
N
C
S
I;

n
u
m
b
er

o
f
(k
n
o
w
n
)

b
u
g
s

u
sa
b
ility;

severen
ess

o
f
a
n
erro

r
p
ro
d
u
ctivity;

co
st

estim
a
tio

n
fo
llo

w
in
g

C
O
C
O
M
O

U
su
a
lly

u
sed

fo
r

co
llectio

n
o
f
sim

p
le

b
a
se

m
ea
su
res

q
u
a
lity

a
ssessm

en
t;

erro
r
w
eig

h
tin

g
p
red

ictio
n
s
(co

st
estim

a
tio

n
);

o
vera

ll
a
ssessm

en
ts

(L
u
d
ew

ig
a
n
d
L
ich

ter,
2
0
1
3
)

S
o

m
e

O
b

jective
M

etrics,
B

a
se

M
ea

su
res
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d
im

e
n
sio

n
n
a
m
e

u
n
it

m
e
a
su
re
m
e
n
t
p
ro
ce
d
u
re

size
o
f
g
ro
u
p
,

d
ep

artm
en

t,
etc.

h
ea
d
co

u
n
t

–
n
u
m
b
er

o
f
fi
lled

p
o
sitio

n
s
(ro

u
n
d
ed

o
n

0
.1
);

p
art-tim

e
p
o
sitio

n
s
ro
u
n
d
ed

o
n

0
.0
1

p
ro
g
ra
m

size
–

L
O
C
to
t

n
u
m
b
er

o
f
lin

es
in

to
ta
l

n
et

p
ro
g
ra
m

size
–

L
O
C
n
e

n
u
m
b
er

o
f
n
o
n
-em

p
ty

lin
es

co
d
e
size

–
L
O
C
p
ars

n
u
m
b
er

o
f
lin

es
w
ith

n
o
t
o
n
ly

co
m
m
en

ts
a
n
d
n
o
n
-p
rin

ta
b
le

d
elivered

p
ro
g
ra
m

size
–

D
L
O
C
to
t ,

D
L
O
C
n
e ,

D
L
O
C
p
ars

like
L
O
C
,
o
n
ly

co
d
e
(a
s
so
u
rce

o
r

co
m
p
iled

)
g
iven

to
cu

sto
m
er

n
u
m
b
er

o
f

u
n
its

u
n
it-co

u
n
t

–
n
u
m
b
er

o
f
u
n
its,

a
s
d
efi

n
ed

fo
r
versio

n
co

n
tro

l

(L
u
d
ew

ig
a
n
d
L
ich

ter,
2
0
1
3
)

•
N
o
te:

w
h
o
m
easu

res
w
h
e
n
?

A
ssessm

en
t

o
f

S
u

b
jective

M
etrics

– 04 – 2015-05-04 – Smetrickinds –

6
7
/
9
1

k
in
d
o
f

a
sse

ssm
e
n
t

e
x
a
m
p
le

p
ro
b
le
m
s

co
u
n
te
rm

e
a
su
re
s

S
tatem

en
t

“
T
h
e

sp
ecifi

catio
n

is
availab

le.”

T
erm

s
are

am
b
ig
u
o
u
s,

co
n
clu

sio
n
s
are

h
ard

ly
p
o
ssib

le.

A
llow

o
n
ly

certain
statem

en
ts,

ch
aracterise

th
em

p
recisely.

A
ssessm

en
t

“
T
h
e
m
o
d
u
le

is
co
d
ed

in
a

clever
w
ay.”

N
o
b
asis

for
co
m
p
ariso

n
s.

O
n
ly

o
ff
er

p
articu

lar
o
u
tco

m
es,

p
u
t
th
em

o
n
an

(at
least

ord
in
al)

scale.

G
rad

in
g

“
R
ead

ab
ility

is
g
rad

ed
4
.0
.”

S
u
b
jective,

g
rad

in
g
n
o
t

rep
ro
d
u
cib

le.

D
efi

n
e
criteria

for
g
rad

es;
g
ive

exam
p
les

h
ow

to
g
rad

e

(L
u
d
ew

ig
a
n
d
L
ich

ter,
2
0
1
3
)

S
o

m
e

S
u

b
jective

M
etrics
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•
N
o
rm

C
o
n
fo
rm

a
n
ce

C
o
n
sid

e
rin

g
(a
ll
o
r
so
m
e
o
f)

•
size

o
f
u
n
its

(m
o
d
u
les

etc.)

•
lab

ellin
g

•
n
am

in
g
o
f
id
en
tifi

ers

•
d
esig

n
(layo

u
t)

•
sep

aratio
n
o
f
literals

•
style

o
f
co
m
m
en
ts

•
L
o
ca

lity

•
u
se

o
f
p
aram

eters

•
in
form

atio
n
h
id
in
g

•
lo
cal

fl
ow

o
f
co
n
tro

l

•
d
esig

n
o
f
in
terfaces

•
R
e
a
d
a
b
ility

•
d
ata

typ
es

•
stru

ctu
re

o
f
co
n
tro

l
fl
ow

•
co
m
m
en
ts

•
T
e
sta

b
ility

•
test

d
river

•
test

d
ata

•
p
rep

aratio
n
for

test
evalu

atio
n

•
d
iag

n
o
stic

co
m
p
o
n
en
ts

•
d
yn

am
ic

co
n
sisten

cy
ch
eck

s

•
T
y
p
in
g

•
typ

e
d
iff
eren

tiatio
n

•
typ

e
restrictio

n

(L
u
d
ew

ig
a
n
d
L
ich

ter,
2
0
1
3
)

P
ra

ctica
l

U
se

o
f

G
ra

d
in

g
-b

a
sed

M
etrics
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•
G
rad

in
g
by

h
u
m
an

in
sp
ectors

can
b
e
u
sed

to
co
n
stru

ct
so
p
h
isticated

g
rad

in
g
sch

em
es,

see
(L
u
d
ew

ig
an
d
L
ich

ter,
2
0
1
3).

•
P
rem

ises
for

th
eir

practical
ap
p
licatio

n
:

•
G
o
a
ls

a
n
d
p
rio

ritie
s
are

fi
xed

an
d
k
n
o
w
n
(co

m
m
u
n
icated

).

•
C
o
n
se
q
u
e
n
ce

s
o
f
th
e
assessm

en
t
are

cle
ar

a
n
d
k
n
o
w
n
.

•
A
cce

p
te
d
in
sp

e
cto

rs
are

fi
xed

.

•
T
h
e
in
sp
ectors

p
ra
ctice

d
o
n
existin

g
exam

p
les.

•
R
e
su
lts

o
f
th
e
fi
rst

try
are

n
o
t
o
v
e
r-e

stim
a
te
d
,
pro

ced
u
re

is
im

pro
ved

b
efore

resu
lts

b
eco

m
in
g
eff

ective.

•
A
lso

e
x
p
e
rie

n
ce

d
d
e
v
e
lo
p
e
rs

w
ork

a
s
in
sp

e
cto

rs.

•
C
rite

ria
a
n
d
w
e
ig
h
ts

are
re
g
u
larly

ch
e
cke

d
an
d
ad
ju
sted

if
n
eed

ed
.
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S
om

e
of

th
e
m
o
st

in
te
re
stin

g
a
sp

e
cts

of
softw

are
d
evelop

m
en
t
projects

are
h
ard

o
r
im

p
o
ssib

le
to

m
easu

re
d
irectly,

e.g.:

•
is
th
e
d
o
cu

m
e
n
ta
tio

n
su
ffi
cien

t
an

d
w
ell

u
sab

le?

•
h
ow

m
u
ch

e
ff
o
rt

is
n
eed

ed
u
n
til

co
m
p
letio

n
?

•
h
ow

is
th
e
p
ro
d
u
ctiv

ity
o
f
m
y
so
ftw

are
p
eo
p
le?

•
h
ow

m
a
in
ta
in
a
b
le

is
th
e
so
ftw

are?

•
d
o
all

m
o
d
u
les

d
o
a
p
p
ro
p
ria

te
e
rro

r
h
a
n
d
lin

g
?

D
u
e
to

h
ig
h
re
le
va

n
ce
,
p
eop

le
w
a
n
t
to

m
e
a
su
re

d
esp

ite
th
e
d
iffi

cu
lty

in
m
easu

rin
g.

T
w
o
m
ain

ap
proach

es:

differentiated
com

parablereproducibleavailable
relevant
econom

ical
plausiblerobust

E
xp

ert
review

,
g
rad

in
g

(
✔
)

(
✔
)

(
✘
)

(
✔
)

✔
!

(
✘
)

✔
✔

P
seu

d
o
-m

etrics,
d
erived

m
easu

res
✔

✔
✔

✔
✔
!

✔
✘

✘

P
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d
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N
o
te
:
n
ot

every
d
erived

m
easu

re
is
a
p
seu

d
o-m

etric:

•
a
ve

ra
g
e
lin

e
s
o
f
co

d
e
p
e
r
m
o
d
u
le
:
d
erived

,
n
o
t
p
se
u
d
o

→
w
e
really

m
easu

re
average

L
O
C
p
er

m
o
d
u
le.

•
u
se

average
lin
es

of
co
d
e
p
er

m
o
d
u
le

to
m
easu

re
m
a
in
ta
in
a
b
ility:

d
erived

,
p
se
u
d
o

→
w
e
d
on

’t
really

m
e
a
su
re

m
ain

tain
ab
ility;

average-L
O
C
is
on

ly
in
te
rp
re
te
d
as

m
ain

tain
ab
ility.

N
ot

rob
u
st,

easily
su
b
vertib

le
(see

exercises).

E
xa

m
p
le
:
p
ro
d
u
ctivity

(d
erived

).

•
T
eam

T
d
evelop

s
softw

are
S
w
ith

L
O
C
N

=
817

in
t
=

310h
.

•
D
efi
n
e
p
ro
d
u
ctivity

as
p
=

N
/t,

h
ere:

ca.
2.64

L
O
C
/h

.

•
P
seu

d
o-m

etric:
m
easu

re
p
e
rfo

rm
a
n
ce
,
e
ffi
cie

n
cy,

q
u
a
lity,

...
of

team
s
by

pro
d
u
ctivity

(as
d
efi
n
ed

ab
ove).

•
team

m
ay

w
rite

x:
=y+z
;

in
stead

of
x

:=
y

+
z;

→
5-tim

e
pro

d
u
ctivity

in
crease,

real
effi

cien
cy

actu
ally

d
ecreased

.

P
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d
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•
S
till,

p
seu

d
o-m

etrics
can

b
e
u
sefu

l
if
th
ere

is
a
correlatio

n
w
ith

few
false

p
ositives

an
d
false

n
egatives

b
etw

een
valu

ation
yield

s
an
d
th
e
prop

erty
to

b
e
m
easu

red
:

v
a
lu
a
tio

n
y
ie
ld

low
h
ig
h

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

×

×
×

•
W
h
ich

m
ay

stron
gly

d
ep
en
d
on

co
n
te
xt

in
fo
rm

a
tio

n
:

•
if
everyb

o
d
y
a
d
h
e
re
s
to

a
certain

co
d
in
g
style,

L
O
C
says

“lin
es

of
co
d
e
in

th
is

style
”
—

th
is
m
ay

b
e
a
u
sefu

l
m
easu

re.
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co
m
p
le
xity

—
(1)

T
h
e
d
egree

to
w
h
ich

a
system

or
com

p
on

en
t
h
as

a
d
esign

or
im

p
lem

en
tation

th
at

is
d
iffi

cu
lt

to
u
n
d
erstan

d
an
d
verify.

C
on

trast
w
ith

:
sim

p
licity.

(2)
P
ertain

in
g
to

an
y
of

a
set

of
stru

ctu
re-b

ased
m
etrics

th
at

m
easu

re
th
e

attrib
u
te

in
(1).

IE
E
E

6
1
0
.1
2
(1
9
9
0
)

D
e
fi
n
itio

n
.
[C
yclo

m
atic

N
u
m
b
er

[g
rap

h
th
eory]]

L
et

G
=

(V
,E

)
b
e
a
grap

h
com

prisin
g
ve

rtice
s
V

an
d
e
d
g
e
s
E
.

T
h
e
cyclo

m
a
tic

n
u
m
b
e
r
of

G
is
d
efi
n
ed

as

v
(G

)
=

|E
|−

|V
|+

1.

In
tu
itio

n
:
m
in
im

u
m

n
u
m
b
er

of
ed
ges

to
b
e
rem

oved
to

m
ake

G
cycle

free.

M
cC

a
b

e
C

o
m

p
lexity

C
o

n
t’d
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D
e
fi
n
itio

n
.
[C
yclo

m
atic

C
o
m
p
lexity

[M
cC

ab
e,

1
9
7
6
]]
L
et

G
=

(V
,E

)
b
e
th
e

C
o
n
tro

l
F
lo
w

G
ra
p
h
of

program
P
.

T
h
en

th
e
cyclo

m
a
tic

co
m
p
le
xity

of
P

is
d
efi
n
ed

as
v
(P

)
=

|E
|−

|V
|+

p
w
h
ere

p
is
th
e
n
u
m
b
er

of
en
try

or
exit

p
oin

ts.

1
v
o
id

in
s
e
r
t
io

n
S
o
r
t
(
i
n
t
[]

a
rra

y
)

{
2

fo
r

(
i
n
t

i
=

2
;

i
<

a
rra

y
.
le
n
g
t
h
;

i+
+
)

{
3

tm
p

=
a
rra

y
[
i
];

4
a
rra

y
[0

]
=

tm
p
;

5
i
n
t

j
=

i
;

6
w
h
ile

(
j
>

0
&
&

tm
p

<
a
rra

y
[
j
−
1
])

{
7

a
rra

y
[
j
]
=

a
rra

y
[
j
−
1
];

8
j−

−
;

9
}

1
0

a
rra

y
[
j
]
=

tm
p
;

1
1

}
1
2

}

N
u
m
b
er

o
f
ed
g
es:

|E
|
=

1
1

N
u
m
b
er

o
f
n
o
d
es:

|V
|
=

6
+

2
+

2
=

1
0

E
xtern

al
co
n
n
ectio

n
s:

p
=

2

→
v
(P

)
=

1
1
−

1
0
+

2
=

3
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5
/
9
1

D
e
fi
n
itio

n
.
[C
yclo

m
atic

C
o
m
p
lexity

[M
cC

ab
e,

1
9
7
6
]]
L
et

G
=

(V
,E

)
b
e
th
e

C
o
n
tro

l
F
lo
w

G
ra
p
h
of

program
P
.

T
h
en

th
e
cyclo

m
a
tic

co
m
p
le
xity

of
P

is
d
efi
n
ed

as
v
(P

)
=

|E
|−

|V
|+

p
w
h
ere

p
is
th
e
n
u
m
b
er

of
en
try

or
exit

p
oin

ts.

•
In
tu
itio

n
:
n
u
m
b
er

o
f
p
ath

s,
n
u
m
b
er

o
f

d
ecisio

n
p
o
in
ts.

•
In
te
rv
a
l
sca

le
(n
o
t
ab

so
lu
te,

n
o
zero

d
u
e
to

p
>

0
);

e
a
sy

to
co

m
p
u
te

•
S
o
m
ew

h
at

in
d
e
p
e
n
d
e
n
t
fro

m
p
ro
g
ram

m
in
g
lan

g
u
ag

e.

•
P
la
u
sib

ility
:
d
o
esn

’t
co
n
sid

er
d
a
ta
.

•
P
la
u
sib

ility
:
n
e
stin

g
is
h
ard

er
to

u
n
d
erstan

d
th
an

seq
u
en
cin

g
.

•
P
re
scrip

tiv
e
u
se:

“
F
or

each
p
ro
ced

u
re,

eith
er

lim
it
cyclo

m
atic

co
m
p
lexity

to
[ag

reed
-u
p
o
n
lim

it]
or

p
ro
vid

e
w
ritten

exp
lan

atio
n
o
f
w
h
y
lim

it
exceed

ed
.”
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d
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fo
r

O
O

P
ro

g
ra

m
s

(C
h

id
a

m
b

er
a

n
d

K
em

erer,
1

9
9

4
)
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m
e
tric

co
m
p
u
ta
tio

n

w
eig

h
ted

m
eth

o
d
s
p
er

cla
ss

(W
M
C
)

n
∑i
=
1

c
i ,

n
=

n
u
m
b
er

o
f
m
eth

o
d
s,

c
i
=

co
m
p
lexity

o
f
m
eth

o
d
i

d
ep

th
o
f
in
h
erita

n
ce

tree
(D

IT
)

g
ra
p
h
d
ista

n
ce

in
in
h
erita

n
ce

tree
(m

u
ltip

le
in
h
erita

n
ce

?
)

n
u
m
b
er

o
f
ch

ild
ren

o
f
a

cla
ss

(N
O
C
)

n
u
m
b
er

o
f
d
irect

su
b
cla

sses
o
f
th
e
cla

ss

co
u
p
lin

g
b
etw

een
o
b
ject

cla
sses

(C
B
O
)

C
B
O
(C

)
=

|K
o
∪
K

i |,
K

o
=

set
o
f
cla

sses
u
sed

b
y
C
,
K

i
=

set
o
f
cla

sses
u
sin

g
C

resp
o
n
se

fo
r
a
cla

ss
(R

F
C
)

R
F
C

=
|M

∪
⋃

i
R

i |,
M

set
o
f
m
eth

o
d
s
o
f
C
,

R
i
set

o
f
a
ll
m
eth

o
d
s
ca
llin

g
m
eth

o
d
i

la
ck

o
f
co

h
esio

n
in

m
eth

o
d
s
(L
C
O
M
)

m
a
x
(|P

|
−

|Q
|,0

),
P

=
m
eth

o
d
s
u
sin

g
n
o
co

m
m
o
n
a
ttrib

u
te,

Q
=

m
eth

o
d
s
u
sin

g
a
t
lea

st
o
n
e
co

m
m
o
n
a
ttrib

u
te

•
o
b
je
ctiv

e
m
e
trics:

D
IT
,
N
O
C
,
C
B
O
;
p
se
u
d
o
-m

e
trics:

W
M
C
,
R
F
C
,
L
C
O
M

...
th
ere

seem
s
to

b
e
an

g
reem

en
t
th
at

it
is
far

m
ore

im
p
ortan

t
to

fo
cu
s
o
n

em
p
irical

valid
atio

n
(or

refu
tatio

n
)
o
f
th
e
p
ro
p
o
sed

m
etrics

th
an

to
p
ro
p
o
se

n
ew

o
n
es,

...
( K

an
,
2
0
0
3
)

G
o

a
l-Q

u
estio

n
-M

etric

– 04 – 2015-05-04 – main –

7
7
/
9
1

“Tanker Summit Europe” von world24 in der Wikipedia auf Deutsch. Lizenziert unter CC BY-SA 3.0 über Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:Tanker Summit Europe.JPG#/media/File:Tanker Summit Europe.JPG

– 04 – 2015-05-04 – Sgqm –

7
8
/
9
1

G
o

a
l-Q

u
estio

n
-M

etric
(B

a
sili

a
n

d
W

eiss,
1

9
8

4
)

– 04 – 2015-05-04 – Sgqm –

7
9
/
9
1

T
h
e
th
ree

step
s
of

G
Q
M
:

(i)
D
efi
n
e
th
e
g
o
a
ls

relevan
t
for

a
project

or
an

organ
isation

.

(ii)
F
rom

each
goal,

d
erive

q
u
e
stio

n
s
w
h
ich

n
eed

to
b
e
an
sw

ered
to

ch
eck

w
h
eth

er
th
e
goal

is
reach

ed
.

(iii)
F
or

each
q
u
estion

,
ch

o
o
se

(or
d
evelop

)
m
etrics

w
h
ich

con
trib

u
te

to
fi
n
d
in
g

an
sw

ers.

N
o
te
:
w
e
u
su
ally

w
an
t
to

op
tim

ise
w
rt.

g
o
a
ls,

n
ot

w
rt.

m
e
trics.

D
e
ve

lo
p
m
e
n
t
o
f
p
se
u
d
o
-m

e
trics:

(i)
Id
en
tify

a
sp

e
ct

to
b
e
represen

ted
.

(ii)
D
evise

a
m
o
d
e
l
th
e
asp

ect.

(iii)
F
ix

a
sca

le
for

th
e
m
etric.

(iv)
D
evelop

a
d
e
fi
n
itio

n
of

th
e
p
seu

d
o-m

etric,
h
ow

to
com

p
u
te

th
e
m
etric.

(v)
D
evelop

b
a
se

m
e
a
su
re
s
for

all
p
aram

eters
of

th
e
d
efi
n
ition

.

(vi)
A
p
p
ly

an
d
im

p
ro
ve

th
e
m
etric.

N
o

w
,

W
h

ich
M

etric
S

h
o

u
ld

W
e

U
se?

– 04 – 2015-05-04 – Sgqm –

8
0
/
9
1

It
is
often

u
sefu

l
to

collect
som

e
b
asic

m
easu

res
b
efore

th
ey

are
actu

ally
req

u
ired

,
in

p
articu

lar
if
collection

is
ch
eap

:

•
size

•
o
f
n
ew

ly
cre

a
te
d
a
n
d
ch

a
n
g
e
d
co

d
e
,

•
o
f
sep

ara
te

d
o
cu

m
e
n
ta
tio

n
,

•
e
ff
o
rt

•
fo
r
co

d
in
g
,
re
vie

w
,
te
stin

g
,
ve

rifi
ca

tio
n
,
fi
xin

g
,
m
a
in
te
n
a
n
ce

,
...

•
fo
r
re
stru

ctu
rin

g
(p
reven

tive
m
a
in
ten

a
n
ce),

...

•
e
rro

rs

•
a
t
lea

st
erro

rs
fo
u
n
d
d
u
rin

g
q
u
a
lity

a
ssu

ra
n
ce,

a
n
d
erro

rs
re
p
o
rte

d
b
y
cu

sto
m
er

•
for

re
cu

rrin
g
p
ro
b
le
m
s
cau

sin
g
sig

n
ifi
ca

n
t
e
ff
o
rt:

is
th
ere

a
(p
seu

d
o
-)m

etric
w
h
ich

correlates
w
ith

th
e
p
ro
b
lem

?

M
e
a
su
re
s
d
e
rive

d
from

th
e
ab

ove
b
asic

m
easu

res:

•
e
rro

r
ra
te

p
er

release,
e
rro

r
d
e
n
sity

(errors
p
er

L
O
C
),

•
averag

e
eff

ort
for

error
d
e
te
ctio

n
an

d
co

rre
ctio

n
,

•
...

If
in

d
ou

b
t,
u
se

th
e
sim

p
ler

m
easu

re.



N
o

w
,

W
h

ich
M

etric
S

h
o

u
ld

W
e

U
se?

– 04 – 2015-05-04 – Sgqm –

8
0
/
9
1

It
is
often

u
sefu

l
to

collect
som

e
b
asic

m
easu

res
b
efore

th
ey

are
actu

ally
req

u
ired

,
in

p
articu

lar
if
collection

is
ch
eap

:

•
size

•
o
f
n
ew

ly
cre

a
te
d
a
n
d
ch

a
n
g
e
d
co

d
e
,

•
o
f
sep

ara
te

d
o
cu

m
e
n
ta
tio

n
,

•
e
ff
o
rt

•
fo
r
co

d
in
g
,
re
vie

w
,
te
stin

g
,
ve

rifi
ca

tio
n
,
fi
xin

g
,
m
a
in
te
n
a
n
ce

,
...

•
fo
r
re
stru

ctu
rin

g
(p
reven

tive
m
a
in
ten

a
n
ce),

...

•
e
rro

rs

•
a
t
lea

st
erro

rs
fo
u
n
d
d
u
rin

g
q
u
a
lity

a
ssu

ra
n
ce,

a
n
d
erro

rs
re
p
o
rte

d
b
y
cu

sto
m
er

•
for

re
cu

rrin
g
p
ro
b
le
m
s
cau

sin
g
sig

n
ifi
ca

n
t
e
ff
o
rt:

is
th
ere

a
(p
seu

d
o
-)m

etric
w
h
ich

correlates
w
ith

th
e
p
ro
b
lem

?

M
e
a
su
re
s
d
e
rive

d
from

th
e
ab

ove
b
asic

m
easu

res:

•
e
rro

r
ra
te

p
er

release,
e
rro

r
d
e
n
sity

(errors
p
er

L
O
C
),

•
averag

e
eff

ort
for

error
d
e
te
ctio

n
an

d
co

rre
ctio

n
,

•
...

If
in

d
ou

b
t,
u
se

th
e
sim

p
ler

m
easu

re.
L
O
C

a
n
d
ch

a
n
g
ed

lin
es

o
ver

tim
e
(o
b
ta
in
ed

b
y
s
t
a
t
s
v
n
(1
).

R
eferen

ces

– 04 – 2015-05-04 – main –

9
0
/
9
1

R
eferen

ces

– 04 – 2015-05-04 – main –

9
1
/
9
1

A
b
ra
h
a
m
sso

n
,
P
.,
S
a
lo
,
O
.,
R
o
n
ka

in
en

,
J
.,
a
n
d
W
arsta

,
J
.
(2
0
0
2
).

A
g
ile

so
ftw

are
d
evelo

p
m
en

t
m
eth

o
d
s.

review
a
n
d
a
n
a
lysis.

T
ech

n
ica

l
R
ep

o
rt

4
7
8
.

B
a
sili,

V
.
R
.
a
n
d
W
eiss,

D
.
M
.
(1
9
8
4
).

A
m
eth

o
d
o
lo
g
y
fo
r
co

llectin
g
va

lid
so
ftw

are
en

g
in
eerin

g
d
a
ta
.
IE
E
E

T
ra
n
sa
c
tio

n
s
o
f
S
o
ftw

a
re

E
n
g
in
e
e
rin

g
,
1
0
(6
):7

2
8
–
7
3
8
.

B
eck

,
K
.
(1
9
9
9
).

E
x
tre

m
e
P
ro
g
ra
m
m
in
g
E
x
p
la
in
e
d
–
E
m
b
ra
c
e
C
h
a
n
g
e.

A
d
d
iso

n
-W

esley.

B
o
eh

m
,
B
.
W

.
(1
9
8
8
).

A
sp
ira

l
m
o
d
el

o
f
so
ftw

are
d
evelo

p
m
en

t
a
n
d
en

h
a
n
cem

en
t.

IE
E
E

C
o
m
p
u
te
r,

2
1
(5
):6

1
–
7
2
.

C
h
id
a
m
b
er,

S
.
R
.
a
n
d
K
em

erer,
C
.
F
.
(1
9
9
4
).

A
m
etrics

su
ite

fo
r
o
b
ject

o
rien

ted
d
esig

n
.
IE
E
E

T
ra
n
sa
c
tio

n
s
o
n
S
o
ftw

a
re

E
n
g
in
e
e
rin

g
,

2
0
(6
):4

7
6
–
4
9
3
.

H
ö
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