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Software Quality

External perspective
• Is the software of value to its users?

Internal perspective
• How appropriate is the design?

• How easy is it to understand and extend?

• How maintainable is the software?



30.000ft and ground level

http://opensimulator.org/wiki/Grid_Architecture_Diagram

http://opensimulator.org/wiki/Image:Grids_Architecture_Diagram.jpg



The 1000ft view, literally

CodeCity by 
Richard Wettel



The 1000ft view

Provides information at the right level

Aggregates lots of data and multiple metrics

Uses visualisation tools and techniques

Depends on the question you need answered



Metrics

Some established metrics:

• Lines of Code

• Method length

• Class size

• Boolean expression complexity

• Cyclomatic Complexity

ckjm

checkstyle

...



Metrics

Some newer metrics:

• Duplication

• Coverage

• Testability

Composed metrics

• coverage against test/code ratio

simian

...

cobertura



Size & complexity pyramid

Developed at Universities of Berne and Lugano

Shows key metrics and their relationships

Allows comparison to “industry standards”

Created by iPlasma tool from source code

5.75 NOP 224
6.13 NOC 1289

5.69 NOM 7905 7905 NOM 2.79
0.26 LOC 44988 22039 CALLS 0.40

CYCLO 11602 8798 FANOUT



Toxicity chart

Developed by ThoughtWorks

Provides easy to compare overview of quality

Created with checkstyle & Excel from source

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

S
e
s
s
io

n
F

a
c
to

ry
U

til
s
.j
av

a

A
b
s
tr

a
c
tB

e
a
n
F

a
c
to

ry
.ja

v
a

B
e
a
n
W

ra
p
p
e
rI

m
p
l.
ja

v
a

D
is

p
a
tc

h
e
rS

e
rv

le
t.

ja
v
a

S
c
h
e
d
u
le

rF
a
c
to

ry
B

e
a
n
.j
a
v
a

A
n
tP

a
th

M
a
tc

h
e
r.

ja
v

a

S
Q

L
E

rr
o
rC

o
d
e
S

Q
L
E

x
c
e
p
ti
o
n
T
ra

n
s
la

to
r.

ja
v

a

H
ib

e
rn

a
te

T
e
m

p
la

te
.j
a
v

a

R
e
lo

a
d
a
b
le

R
e
s
o
u
rc

e
B

u
n
d
le

M
e
s
s
a
g
e
S

o
u
rc

e
.j
a
v

a

P
ro

p
e
rt

ie
s
B

e
a
n
D

e
fi

n
it
io

n
R

e
a
d
e
r.

ja
v

a

S
ta

te
m

e
n
tC

re
a
to

rU
ti
ls

.j
av

a

L
a
zy

C
o
n
n
e
c
ti
o
n
D

a
ta

S
o
u
rc

e
P

ro
x
y

.ja
v
a

D
e
fa

u
lt
M

e
s
s
a
g
e
L
is

te
n
e
rC

o
n
ta

in
e
r.

ja
v
a

J
d
o
T
ra

n
s
a
c
ti
o
n
M

a
n
a
g
e
r.

ja
v

a

T
o
p
L
in

k
T
ra

n
s
a
c
ti
o
n
M

a
n
a
g
e
r.

ja
v

a

S
c
ri
p
tF

a
c
to

ry
P

o
s
tP

ro
c
e
s
so

r.
ja

v
a

T
ra

n
s
a
c
ti
o
n
A

w
a
re

C
o
n
n
e
c
ti
o
n
F

a
c
to

ry
P

ro
x
y
.j
av

a

N
u
m

b
e
rU

ti
ls

.j
a
v

a

H
ib

e
rn

a
te

A
c
c
e
s
s
o
r.

ja
v

a

S
p
ri
n
g
S

e
s
s
io

n
S

y
n
c
h
ro

n
iz

a
ti
o
n
.j
a
v

a

B
e
a
n
D

e
fi

n
it
io

n
V

a
lu

e
R

e
s
o
lv

e
r.

ja
v
a

E
x
te

n
d
e
d
E

n
ti
ty

M
a
n
a
g
e
rC

re
a
to

r.
ja

v
a

P
a
ra

m
e
te

rM
e
th

o
d
N

a
m

e
R

e
s
o
lv

e
r.

ja
v
a

C
a
lla

b
le

S
ta

te
m

e
n
tC

re
a
to

rF
a
c
to

ry
.j
av

a

B
e
a
n
F

a
c
to

ry
A

s
p
e
c
tJ

A
dv

is
o
rs

B
u
ild

e
r.

ja
v
a

C
u
s
to

m
iz

a
b
le

T
ra

c
e
In

te
rc

e
p
to

r.
ja

v
a

A
b
s
tr

a
c
tX

s
lt
V

ie
w

.j
a
v

a

G
e
n
e
ri
c
C

o
lle

c
ti
o
n
T
y

p
e
R

e
s
o
lv

e
r.
ja

v
a

A
rg

u
m

e
n
tC

o
n
v

e
rt

in
g
M

e
th

o
d
In

v
o
k
e
r.
ja

v
a

S
h
a
re

d
E

n
ti
ty

M
a
n
a
g
e
rC

re
a
to

r.
ja

v
a

F
re

e
M

a
rk

e
rC

o
n
fi

g
u
ra

ti
o
n
F

a
c
to

ry
.j
a
v
a

S
e
le

c
te

d
V

a
lu

e
C

o
m

p
a
ra

to
r.

ja
v

a

M
o
c
k
H

tt
p
S

e
rv

le
tR

e
q
u
e
s
t.
ja

v
a

F
ra

m
e
w

o
rk

P
o
rt

le
t.

ja
v

a

R
e
s
o
u
rc

e
A

rr
a
y

P
ro

p
e
rt

y
E

d
it
o
r.
ja

v
a

A
s
p
e
c
tJ

W
e
a
v

e
rM

e
s
s
a
g
e
H

a
n
d
le

r.
ja

v
a

M
e
th

o
d
M

a
p
T
ra

n
s
a
c
ti
o
n
A

tt
ri
b
u
te

S
o
u
rc

e
.j
a
v

a

S
in

g
le

C
o
n
n
e
c
ti
o
n
F

a
c
to

ry
.j
a
v
a

M
e
s
s
a
g
e
L
is

te
n
e
rA

d
a
p
te

r.
ja

v
a

J
d
o
T
e
m

p
la

te
.j
a
v

a

D
a
ta

S
o
u
rc

e
U

ti
ls

.j
a
v
a

V
e
lo

c
it
y

V
ie

w
.j
a
v

a

A
b
s
tr

a
c
tM

e
s
s
a
g
e
L
is

te
n
e
rC

o
n
ta

in
e
r.

ja
v
a

S
q
lL

o
b
V

a
lu

e
.j
a
v

a

P
o
rt

le
tR

e
q
u
e
s
tH

a
n
d
le

d
E

v
e
n
t.

ja
v
a

J
d
b
c
O

p
e
ra

ti
o
n
s
.j
a
v

a

T
x
A

d
v

ic
e
B

e
a
n
D

e
fi

n
it
io

n
P

a
rs

e
r.

ja
v
a

A
rg

T
y

p
e
P

re
p
a
re

d
S

ta
te

m
e
n
tS

e
tt

e
r.

ja
v

a

R
e
fr

e
s
h
a
b
le

P
a
g
e
d
L
is

tH
o
ld

e
r.

ja
v
a

A
b
s
tr

a
c
tJ

a
s
p
e
rR

e
p
o
rt

s
S

in
g
le

F
o
rm

a
tV

ie
w

.j
a
v
a

C
la

s
s
U

ti
ls

.j
a
v
a

S
im

p
le

M
a
ilM

e
s
s
a
g
e
.j
a
v

a

J
m

s
T
ra

n
s
a
c
ti
o
n
M

a
n
a
g
e
r.

ja
v

a

T
ra

n
s
a
c
ti
o
n
A

tt
ri
b
u
te

E
d
it
o
r.

ja
v

a

D
e
fa

u
lt
B

e
a
n
D

e
fi

n
iti

o
n
D

o
c
u
m

e
n
tR

e
a
d
e
r.

ja
v
a

A
b
s
tr

a
c
tI

n
te

rc
e
p
to

rD
ri
v
e
n
B

e
a
n
D

e
fi
n
iti

o
n
D

e
c
o
ra

to
r.
ja

v
a

R
e
s
u
lt
S

e
tW

ra
p
p
in

g
S

q
lR

o
w

S
e
t.

ja
v

a

H
s
q
lM

a
x
V

a
lu

e
In

c
re

m
e
n
te

r.
ja

v
a

C
o
d
e
b
a
s
e
A

w
a
re

O
b
je

c
tI

n
p
u
tS

tr
e
a
m

.j
a
v

a

A
b
s
tr

a
c
tS

in
g
le

to
n
P

ro
x
y

F
a
c
to

ry
B

e
a
n
.j
av

a

L
o
c
a
lS

ls
b
In

v
o
k
e
rI

n
te

rc
e
p
to

r.
ja

v
a

B
e
a
n
s
D

td
R

e
s
o
lv

e
r.

ja
v
a

A
b
s
tr

a
c
tM

e
s
s
a
g
e
S

o
u
rc

e
.j
a
v

a

A
b
s
tr

a
c
tD

e
p
e
n
d
e
n
c
y

In
je

ct
io

n
S

p
ri
n
g
C

o
n
te

x
tT

e
s
ts

.ja
v
a

T
o
m

c
a
tI

n
s
tr

u
m

e
n
ta

b
le

C
la

s
s
L
o
a
d
e
r.

ja
v
a

L
o
c
a
lC

o
n
ta

in
e
rE

n
ti
ty

M
a
n
a
g
e
rF

a
c
to

ry
B

e
a
n
.j
a
v
a

R
e
s
o
u
rc

e
E

n
ti
ty

R
e
so

lv
e
r.

ja
v
a

R
e
d
ir
e
c
tV

ie
w

.j
a
v

a

H
tm

lC
h
a
ra

c
te

rE
n
ti
ty

R
ef

e
re

n
c
e
s
.ja

v
a

A
b
s
tr

a
c
tP

a
th

M
a
p
H

a
n
d
le

rM
a
p
p
in

g
.j
a
v

a

A
s
p
e
c
tJ

P
re

c
e
d
e
n
c
e
C

o
m

p
a
ra

to
r.

ja
v
a

R
e
s
o
u
rc

e
S

e
rv

le
t.

ja
v
a

A
d
v

is
e
d
S

u
p
p
o
rt

.j
a
v

a

E
h
C

a
c
h
e
F

a
c
to

ry
B

e
a
n
.j
a
v
a

C
u
s
to

m
C

o
lle

c
ti
o
n
E

d
it
o
r.

ja
v
a

C
o
m

m
o
n
s
M

u
lt
ip

a
rt

F
ile

.j
a
v

a

O
p
e
n
E

n
ti
ty

M
a
n
a
g
e
rI

n
V

ie
w

F
ilt

e
r.

ja
v

a

T
o
p
L
in

k
In

te
rc

e
p
to

r.
ja

v
a

M
e
th

o
d
In

v
o
k
in

g
J
o
b
D

e
ta

ilF
a
c
to

ry
B

e
a
n
.j
a
v
a

D
e
fa

u
lt
N

a
m

e
s
p
a
c
e
H

a
n
d
le

rR
e
so

lv
e
r.

ja
v
a

X
m

lV
a
lid

a
ti
o
n
M

o
d
e
D

e
te

c
to

r.
ja

v
a

G
e
n
e
ri
c
F

ilt
e
rB

e
a
n
.j
a
v

a

H
e
s
s
ia

n
S

e
rv

ic
e
E

x
p
o
rt

e
r.

ja
v
a

P
ro

p
e
rt

y
A

c
c
e
s
s
o
rU

ti
ls

.j
av

a

In
s
ta

n
ti
a
ti
o
n
M

o
d
e
lA

w
a
re

P
o
in

tc
u
tA

d
v

is
o
rI

m
p
l.
ja

v
a

BooleanExpressionComplexity ClassDataAbstractionCoupling ClassFanOutComplexity CyclomaticComplexity FileLength MethodLength NestedIfDepth AnonInnerLength ParameterNumber MissingSwitchDefault TreeWalker



Codecrawler

Part of a larger academic initiative

Allows exploration of quality metrics

Reads XMI data 



Class metrics chart

Takes class as the basic entity and explore 
highly dimensional properties/metrics

Uses Google Docs and Motion Chart gadget



Test to code ratio

Shows the test to code ratio over time

Created with Unix tools & Excel

Lines of unit test code per line of production code 
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DIY

1. Choose tools that calculates the metrics

• Source code analysis easier than bytecode

2. Aggregate data

• Ruby scripts, unix tools, etc

• VBA and pivot tables are an option, too

3. Choose tool to render graphics from data

• Excel is a powerful graphing tool

• Gnuplot and InfoViz are also useful



How do you see quality?

Quality can be subjective and relative

Comparisons

• industry standards

• different revisions of same software (trends)

• different parts of same system (outliers)

Aesthetics

• Symmetry

• Balance/harmony



And then what?

Measure tech debt

Measure effectiveness of training / coaching

Guide refactoring / cleanup

Direct effort

Celebrate success



Thank you
erik.doernenburg.com

www.thoughtworks.com


