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Average Number of Blank Lines

APl Name: AltAvgLineBlank

Description: (Include Inactive) Average number of blank lines for all nested functions or methods, including
inactive regions.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union

.
AltAvgLineBlank &
o
Formula: SUM({ARCountLineBlank of each e
function in 5t.:upe )/ # of functions E # of functions in class
Result (forfile):2 3
Result (forclass): 1 b / (Class) AltAvgLineBlank
<
-
SayHello::SayHello() 0 [—sum="2/ 2= 1
SayHello::printHello() 2
cyclomaticDemol() 2 SuM= 9/ 4= 225
main(} 3

(File) AltAvglineBlank

# of File Functions
(CountDeclFunction)

Average Number of Lines of Code

API Name: AltAvgLineCode

Description: (Include Inactive) Average number of lines containing source code for all nested functions or
methods, including inactive regions.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union



AltAvgLineCode

Formula: SUM{ACountLineCodeof each
functionin scope )/ # of functions

Result (forfile): 15

Result (forclass): 7

SayHello::SayHello()
SayHello:printHellof)
cyclomaticDemof)
main()
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1]
=
[
]
[al]
£
% # of functions in class
=}
[
U / (Class) AltAvgLineCode
o -
r

1 _;-—5UM= 15 f 2= 7.5
14
27 sUM= 60/ 4= 15
13

(File) AltAvglineCode

# of File Functions
(CountDeclFunction)

Average Number of Lines with Comments

API Name: AltAvgLineComment

Description: (Include Inactive) Average number of lines containing comment for all nested functions or

methods, including inactive regions.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union

AltAvgLineComment £
Formula: SUM(AlRCountLineComment of E
each function in scope ) / # of functions 3
Result [forfile):1 2
Result (forclass): 1 %
3

S

=

SayHello::SayHello() 0
SayHello:printHellof) 2
cyclomaticDemaol) 0
main(}) 0

r
= SUM=

SUM =

2/ 2=

2/ 4=

# of functions in class

(Class) AltAvgLineComment

0.5

(File) AltAvgLineComment

# of File Functions
(CountDeclFunction)
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Blank Lines of Code

APl Name: AltCountLineBlank

Description: (Include Inactive) Number of blank lines, including inactive regions.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union

AltCountLineBlank

Formula: !{Code | | Comment | | Preprocessar)
Result (forfunction printHello()):2

Comment

void SayHello:printHello(){
switch(i)}{
case 0:
cout << "Hello World" << endl;
case 1:
cout << "HELLO WORLD!" =< endl;
default: //A comment here
for{int m=0; m < J; m++);
cout << "hello world" << endl;
y
#ifdef A_VERY_MNICE_VARIABLE

aan—-n—-n—-»—-n—-»—-n—-n—-n—-n—-cnde

cout << "Inactive Line" << endl; // Inactive
#endif

ale b ele b e aeaa o oo o o o Preprocessor
ala b alabla o oo o olo o Dedaratve
C‘l:I._.Il:Il:I._.Il:II—'I—'l—'l—'l—'l—'l—'I—'l:IL'l':'e';:hl"ltak:lle

C‘\C‘}C‘I—'Uﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁlnaﬂwe

Sjlo b Rlo b oo o = o000 oo

AR

Lines of Code

APl Name: AltCountLineCode
Description: (Include Inactive) Number of lines containing source code, including inactive regions.
Metric Type: Count



Available For: C/C++: Project, File, Class, Struct, Union

AltCountLineCode

Formula: Code | | Preprocessor
Result (for function printHello()): 14

wvoid SayHello:zprintHello()}{
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:
cout <= "HELLO WORLD!" << endl;
default: //A comment here
for{int m=0; m < j; m++);
cout =< "hello world" << endl;
h
#ifdef A VERY_ NICE VARIABLE

cout << "Inactive Line" << endl; // Inactive
#endif

\_ Code

—'(L‘.\ [ R R o R s Gjmaﬂwe
r

:ICII—'UDDDCID—'DCICIDDDCGmment

%

SO R PIOKR KR R HRHER R BB

)

obleoblrooooooo oo offreprocessr

ahla ablea e acanaae o wlPearatve

CICICIL_.\:\DDI—'D—'D—'D—'D—'D—'I—'I—'DL:(ECUtable

HC‘C‘I—'

Page 8 of 84

Lines with Comments

APl Name: AltCountLineComment

Description: (Include Inactive) Number of lines containing comment, including inactive regions.

Metric Type: Count
Available For: C/C++: Project, File, Class, Struct, Union



AltCountLineComment
Formula: Comment
Result {forfunction printHello()):2

void SayHello:printHello(){
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:
cout << "HELLO WORLD!" << endl;
default: //& comment here
for{int m=0; m < j; m++);
cout << "hello world" << endl;
h
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

#endif

Comment

lnactive

oo o o o o

b o e = & Executable

y

Lo B s I s IR e B — R S

Y

S o g REIoc o o ook BD o oo oo

3
l:ll:ll—l:ll:ll—'l:ll:ll:ll:l:ll:ll:ll:ll:ll:llreprOCESSGr

|:||:|i_—_GGGGGHGEGGGGI—'DEdaratIVE

Lo B e R I W s R o s [ e

Lo I o [ |
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Average Cyclomatic Complexity

APl Name: AvgCyclomatic

Description: Average cyclomatic complexity for all nested functions or methods.

Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct
Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File
Java: Project, File, Class, Interface
Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

PL/M: Project, File
Python: Project, File, Class
VHDL: Project, File, Architecture

Web: Project, File, PHP Class, PHP Interface
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AvgCyclomatic

Formula: SUM(Cyclomatic of each function
inscope ) / # of functions

Result (forfile):4

Result (forclass): 2

# of functions in class

/ (Class) AvgCyclomatic
Lsum="5/ 2= 257

SayHello::SayHello()
SayHello:printHello()
cyclomaticDemof)
main()

suMm= 17/ 4= 4.25

w B p e Cycomatic

(File) AvgCyclomatic

# of File Functions
{CountDeclFunction)

Average Modified Cyclomatic Complexity

APl Name: AvgCyclomaticModified

Description: Average modified cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

PL/M: Project, File

Python: Project, File, Class

VHDL.: Project, File, Architecture

Web: Project, File, PHP Class, PHP Interface
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AvgCyclomaticModified g
Formula: SUM(CyclomaticModified of each H‘é
function in scope )/ # of functions b=
Result (forfile):4 5 # of functionsin class
Result (forclass): 2 £
= (Class) AvgCyclomatichodified
: [
sayHelloz:SayHello() 1 [Lsum="4a/ 2= 2
SayHello:printHello() 3
cyclomaticDema() 8 SUM= 14/ 4= 3.5
2

main()

(File) AvgCyclomatichodified

# of File Functions
(CountDeclFunction)

Average Strict Cyclomatic Complexity

API Name: AvgCyclomaticStrict

Description: Average modified cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

AvgCyclomaticStrict

Formula: SUM(CyclomaticStrict of each
functionin scope ) / # of functions
Result (forfile):5

Result (forclass): 2

# of functions in class

(Class) AvgCyclomaticStrict

SayHello::SayHello() T

SayHello:printHello()
cyclomaticDemol)
main()

r
Lsum=" 5/ 2= 2.5

& = CyclomaticStrict

[
]

SUM= 19/ 4= 475

[

(File) AvgCyclomaticStrict

# of File Functions
(CountDeclFunction)
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Average Essential Cyclomatic Complexity

APl Name: AvgEssential

Description: Average Essential complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

AvgEssential

Formula: SUM|(Essential of each functionin
scope ) [ # of functions

Result (forfile):1

Result (forclass): 2

# of functionsin class

(Class) AvgEssential

SayHello::SayHello()
SayHello::printHello()
cyclomaticDemo()
main()

e = w e  Essential

(File) AvgEssential

# of File Functions
(CountDeclFunction)

Average Essential Strict Modified Complexity

API Name: AvgEssentialStrictModified

Description: Average Essential complexity for all nested functions or methods.
Metric Type: Complexity

Available For: Ada: Project, File, Package

Average Number of Lines

API Name: AvgLine

Description: Average number of lines for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct
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Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct
FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

Avgline

Formula: SUM|CountLine of each function in
scope ) / # of functions

Result (forfile): 17

Result (forclass): 8

# of functions in class

CountLine

(Class) AvgLine
"
SayHello::SayHello() 1 8.5
SayHello::printHellof) 16
cyclomaticDemao() 29 17.3

main() 23

(File) AvgLine

# of File Functions
(CountDeclFunction)

Average Number of Blank Lines

API Name: AvgLineBlank

Description: Average number of blank for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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AvglLineBlank =

Formula: SUM({CountLineBlank of each %

functionin EIE:DF]E } / # of functions £ # of functions in class

Result [forfile):2 =

. =

Result (forclass): 0 3 (Class) AvgLineBlank
SayHello::SayHellof) 1] = 05"
SayHello:printHello() 1
cyclomaticDemof() 2 = 1.75

main() d

(File) AvgLineBlank

# of File Functions
(CountDeclFunction)

Average Number of Lines of Code

APl Name: AvgLineCode

Description: Lorenz & Kidd - Average Method Size (AMS)
Average number of lines containing source code for all nested functions or methods.
Metric Type: Count

Available For C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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AvglineCode w

Formula: SUM(CountLineCode of each S

functionin EIE:DFIE ) / # of functions _% # of functions in class

Result (forfile):13 =

Result (forclass): 6 § / (Class) AvgLineCode
sayHello::SayHello() 1 [Lsum="12/ 2= 6%
SayHello:printHellof) 11
cyclomaticDemao() 27 SumMm= 53/ 4= 13.3
main() 14

(File) AvglineCode

# of File Functions
(CountDeclFunction)

Average Number of Lines with Comments

APl Name: AvgLineComment

Description Name: Average number of lines containing comment for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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AvglLineComment g

Formula: SUM(CountLineComment of each E

function in scope } / # of functions 8

Result (forfile): 0 -g # of functions in class

Result (forclass): 0 b=

é / (Class) AvglineComment

sayHello::SayHello() 0sum="1/ 2= 05"
SayHello::printHello() 1
cyclomaticDemof() i} suM= 1/ 4= 0.25
main() 1]

(File) AvgLineComment

# of File Functions
{CountDeclFunction)

Blank Lines of Code

API Name: AltCountLineBlank

Description: (Include Inactive) Number of blank lines, including in inactive regions.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

AltCountLineBlank

Formula: !{Code | | Comment | | Preprocessar) E

Result (forfunction printHello(}}: 2 2 E
S &

void SayHello:zprintHello{}{
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;
default: /A comment here

for{int m=0; m < j; m++);

cout << "hello world" << endl;

1
#ifdef A_VERY MICE_VARIABLE

jmmHmmmmmmHDEClaratlve

cout << "Inactive Line" << endl; // Inactive
#endif

R ] (-]

ale b alea bk e e 000 0 o o o o Preprocessor

(= (a\a s Qa N R R N
ol b Rl o o o =2 o o o oo

o O
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Lines of Code

API Name: AltCountLineCode

Description: Number of lines containing source code, including inactive regions.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

N o
AltCountLineCode 2 o
T e =2 =
Formula: Code | | Preprocessar g 8 Bl = ¢
Result [(for function printHello()): 14 8 =86 2|3 B
c o 8 o % =
o O la | o3|
void SayHello:printHello(){ /_1 o 0 1 0O I?\
switch(i){ 1 o o o 1 o
case 0: 1 o 0 o 1 o
cout =< "Hello World" =< endl; 1 0 0 0 1 0
case 1: 1 o 0 o 1 o
cout << "HELLO "WORLD!" <= endl; 1 o0 0 o 1 o0
default: //A comment here i 1 o o 1| 0
for{int m=0; m < j; m++); i o0 O 1 1 0
cout << "hello world" << endl; i1 0 O 0O 1 0
1 1 o0 0 o 0 o0
#tifdef A_VERY_MNICE_VARIABLE \u 0 4 0 0 nj/
il i i I [ ]
- N
cout << "Inactive Line" << endl; // Inactive i 1 o o o 1
#endif L ] 0 1 o 0 0
[v] 0 0 W’ 0 0
} <1 0 0 0o o 0>

Lines of Comments

API Name: AltCountLineComment

Description: Number of lines containing comments, including comments within inactive regions.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function
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AltCountLineComment

- a

Formula: Comment o :r.é v

Result (forfunction printHello()): 2 E § B

S 5| £

void SayHello::printHello(){ o 0

switch(i)}{ 1] o

case 0: 1 0

cout << "Hello World" << endl; 1 0

case 1: 1 0

cout << "HELLO WORLD!" << endl,; 1/ 0O
default: //& comment here D

l:ll:ll—l___il:ll—'l:ll:ll___il___iDDDDDDIJreprOCEE’E‘Gr
l:ll:li___GDDDDI—'GEDDDGI—'DEClaratIUE

S o g =l o o o glsBb o oo oo

for{int m=0; m < J; m++); 1 0
cout << "hello world" << endl; 1 0
1 0 o
#ifdef A_VERY NICE VARIABLE 0| 0O
0 1

cout << "Inactive Line" << endl; // Inactive D
#endif 0 o
0| 0
1 0 o

Average Cyclomatic Complexity

APl Name: AvgCyclomatic

Description: Average cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

PL/M: Project, File

Python: Project, File, Class

VHDL.: Project, File, Architecture

Web: Project, File, PHP Class, PHP Interface
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AvgCyclomatic

Formula: SUM(Cyclomaticof each function
inscope ) / # of functions

Result (forfile):4

Result (forclass): 2

# of functions in class

/ (Class) AvgCyclomatic
Lsum="5/ 2= 257

SayHello::SayHellof)
SayHello::printHellol)
cyclomaticDemol)
main()

SUM= 17/ 4= 4.25

w B a e Cycomatic

(File} AvgCyclomatic

# of File Functions
{CountDeclFunction)

Average Modified Cyclomatic Complexity

API Name: AvgCyclomaticModified

Description: Average modified cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

PL/M: Project, File

Python: Project, File, Class

VHDL.: Project, File, Architecture

Web: Project, File, PHP Class, PHP Interface
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AvgCyclomaticModified
Formula: SUM|{CyclomaticModified of each
function in scope ) / # of functions

Result (forfile):4

Result (forclass): 2

# of functions in class

/ (Class) AvgCyclomaticModified
o -

SayHello::SayHellof) —SuMm= 4/ 2= 2

SayHello:printHello()

cyclomaticDema() SUM= 14/ 4= 3.5

. CyclomaticM odified

main()

(File) AvgCyclomaticModified

# of File Functions
{CountDeclFunction)

Average Strict Cyclomatic Complexity

APl Name: AvgCyclomaticStrict

Description: Average strict cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit
Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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AvgCyclomaticStrict

Formula: SUM(CyclomaticStrict of each
function in scope ) / # of functions
Result (forfile):5

Result (forclass): 2

# of functions in class

(Class) AvgCyclomaticStrict

SayHello::SayHello()
SayHello::printHello()
cyclomaticDemo()
main()

L
—3UM= 5 [ 2= 2.5

& e CyclomaticStrict

et
[

SUM= 19/ 4= 4,75

fed

(File) AvgCyclomaticStrict

# of File Functions
{CountDeclFunction)

Average Essential Cyclomatic Complexity

APl Name: AvgEssential

Description: Average essential cyclomatic complexity for all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

AvgEssential

Formula: SUM(Essential of each function in

scope ) [ # of functions = # of functions in class

Result (forfile):1 *g

Result (forclass): 2 a / (Class) AvgEssential
sayHello::SayHello() 1 [Lsum=" 4/ 2= 27
SayHello:printHello() 3
cyclomaticDemol() 1 SUM= 6/ 4= 1.5
main() 1

(File) AvgEssential

# of File Functions
{CountDeclFunction)
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Average Essential Strict Modified Complexity

API Name: AvgEssentialStrictModified

Description: Average strict modified essential complexity for all nested functions or methods.
Metric Type: Complexity

Available For: Ada: Project, File, Package

Average Number of Lines

APl Name: AvgLine

Description: Average number of lines for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

Avgline
Formula: SUM|CountLine of each functionin
ECDPE”#Df_fUHmDHE _E # of functionsin class
Result (forfile):17 =
[
Result (forclass): 8 = / (Class) AvgLine
w -
F
SayHello::5ayHellof) 1 |=SuM= 17/ 2= B.5
SayHello::printHello() 16
cyclomaticDemof) 29 SUM= 69/ 4= 17.3

main() 23

(File) AvgLine

# of File Functions
(CountDeclFunction)
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Average Number of Blank Lines

API Name: AvgLineBlank

Description: Average number of blank for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

AvglineBlank =

Formula: SUM(CountLineBlank of each %

functionin Ez.:ope )/ # of functions £ # of functions in class

Result (forfile):2 <

- =

Result (forclass): 0 8 (Class) AvglineBlank
SayHello::SayHello() 0—sum="1/ 2= 057
SayHello:printHello() 1
cyclomaticDemol) 2 sum= 7/ 4= 175
main() 4

(File} AvglineBlank

# of File Functions
{CountDeclFunction)

Average Number of Lines of Code

APl Name: AvgLineCode

Research Name: Lorenz & Kidd - Average Method Size (AMS)
Description: Average number of lines containing source code for all nested functions or methods.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File
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Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

AvglineCode w

Formula: SUM(CountLineCode of each 3

function in scope ) / # of functions _% # of functionsin class

Result (forfile):13 =

Result (forclass): 6 é / (Class) AvglineCode
SayHello::SayHello() 1 [Lsum="12/ 2= 67
SayHello:printHello() 11
cyclomaticDemol) 27 SUM= 53/ 4= 13.3
main() 14

(File) AvglineCode

# of File Functions
(CountDeclFunction)

Average Number of Lines with Comments

API Name: AvgLineComment

Description: Average number of lines containing comment for all nested functions or methods.
Metric Type: Count

Available For:C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface

PL/M: Project, File

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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AvglineComment g
Formula: SUM(CountLineComment of each E
function in scope } / # of functions S
_ a
Result (forfile): 0 £ # of functions in class
Result (forclass): 0 =
=
g / (Class) AvgLineComment
sayHello::SayHello{) 0[sum="1/ 2= 057
SayHello:printHello() 1
cyclomaticDemo() i} sumMm= 1/ 4= 0.25
main() 0 (File) AvglineComment

# of File Functions
(CountDeclFunction)

Base Classes

API Name: CountClassBase

Research Name: IFANIN

Description: Number of immediate base classes.
Metric Type: Object Oriented

Available For: C/C++: Class, Struct, Union

C#: Class, Struct

Basic: Class, Struct

Java: Class, Interface

Pascal: Class, Interface

Python: Class

CountClassBase
Entity Kind:

Reference Kind: "cbase"”
Result (forclass BoatCar): 3

Referenced Entity Entity Kind Reference Kind
metrictestClaszes,con | C Code File C Definej [ Vehicle ] d[ DualPurpose ]

ar C Class Type C Private Base | class BoatCar{private Carjlpublic Boatjprotected DualPury

) A3 T i public:

oat C Class Type C Public Base Wheeled Boat | [/Publicnstance Function

uslPurpose C Class Type C Protected Base eele 0a | BoatCar{) - Car{4), Boat(), minWater(slse), mColor("Blue") {}
BoatCar C Public Member Function C Define A d virtual int passengers()canst freturn 4}
passengers C Public Member Const Function Virtual CDefine staticint numRegistered() {return sRegistered;}
numRegistered C Public Member Function Static C Define )
minWater ¢ Public Member Object CDefine bocl minWater; /f Public Instance Variable
togglelnWater C Protected Member Function C Define protected:
mColor C Protected Member Object C Define €
init C Function CFriend ater(bool inWater) =inWater;}

. mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare woid init() {}
calcSpeed C Protected Member Function Static CDefine TourBaatCar
§ § ) it sRegistered;

mhMaxPassengers C Private Member Object C Define ) B ouble calcSpeed{double distance, double time) {
travel C Private Member Function C Define return distance/time;
BoatCar C Class Type CEnd WildLifeTourBoatCar '
BoatCar C Class Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;

void travel(} {}
i
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Coupling Between Objects

APl Name: CountClassCoupled

Research Name: Chidamber & Kemerer - Coupling Between Objects (CBO)

Description: Number of other classes coupled to. [aka CBO (coupling between object classes)]

The Coupling Between Object Classes (CBO) measure for a class is a count of the number of other classes
to which it is coupled. Class A is coupled to class B if class A uses a type, data, or member from class B.
This metric is also referred to as Efferent Coupling (Ce). Any number of couplings to a given class counts as
1 towards the metric total Chidamber & Kemerer suggest that: 1) Excessive coupling between object classes
is detrimental to modular design and prevents reuse. 2) Inter-object class couples should be kept to a
minimum. 3) The higher the inter-object class coupling, the more rigorous testing needs to be.

Metric Type: Object Oriented

Available For: C/C++: Class, Struct, Union

C#: Class, Struct

Basic: Class, Struct

Java: Class, Interface

Pascal: Class, Interface

Python: Class

CountClassCoupled I'/‘:a--mmuﬂ ~ pass Bin
Fonmuala; The numb=r ol unigue TR "::':“m_ll__
chazses thischass referamoes Tymedef Bind™® bird_pe-, Sk
extdudng bese clazses and nested R /,C

clesses. mHird-seaijthnl

Result (forclass Frog): 2 ! Inheried funciions don L count,

PR ELE] Ned 4
3 i
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Number of Children

API Name: CountClassDerived

Research Name: Chidamber & Kemerer - Number of Children (NOC)
Description: Number of immediate subclasses. (i.e. the number of classes one level down the inheritance
tree from this class).

Metric Type: Object Oriented

Available For: C/C++: Class, Struct, Union

C#: Class, Struct

Basic: Class, Struct

Java: Class, Interface

Pascal: Class, Interface

Python: Class

CountClassDerived
Entity Kind:

Reference Kind: "cderive"
Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind
metrictestClasses.cpp  C Code File C Definein [ Vehicle ] [ DualPurpose ]
Car C Class Type C Private Base T clzss BoatCar: private Car, public Boat, protected DualPurpose{
_ public:
Boat C Class Type C Public Base J/Public Instance Function
DualPurpose C Class Type C Protected Base BoatCar() : Car(4), Boat(), mInWater(fzlse), mColor("Blue") {}
BoatCar C Public Member Function C Define virtualin passengars(]const{ratur 4}
passengers C Public Member Const Function Virtual C Define staticint numRegistered() {return sRegistered;}
numRegistered C Public Member Function Static C Define
minwWater C Public Member Object C Define bool minWater; // Public Instance Variable
togglelnWater C Protected Member Function C Define protected:
mColor C Protected Member Object CDefine 4
_ - void toggleinWater(bool inWater) {mInWater =inWater;}
init C Function CFriend char * mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static c Define d TourBoatCar . -
staticint sRegistered;
mMaxPassengers C Private Member Object CDefine mu:c:Lt,|sia‘55pm[c:,Lb|5 distance, coublz time) {
travel C Private Member Function C Define — return distance/time;
BoatCar C Class Type CEnd WildLifeTourBoatCar }
BoatCar C Class Type C Endby private:
[TourBoatCar C Class Type C Public Derive | int mMaxPassengers;

void travel(} {}
i

Classes

API Name: CountDeclClass
Number of classes.

Metric Type: Object Oriented
Available For: C/C++: Project, File
C#: Project, File

Basic: Project, File

Java: Project, File

Pascal: Project, File

Python: Project, File

Web: Project, File
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Class Methods

API Name: CountDeclClassMethod
Description: Number of class methods.
Metric Type: Object Oriented
Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct
Basic: Project, Class, Struct
Java: Project, File, Class, Interface
Pascal: Project, Class, Interface
CountDeclClassMethod

EntityKind: "c memberfunction static"
Reference Kind: "cdeclare, ¢ define"
Result (forclass BoatCar): 2

Referenced Entity Entity Kind Reference Kind
metrictestClasses.cop | C Code File C Definein [ Vehicle ] [ DualPurpose ] \
Car € Class Type C Private Base 1 | class BoatCar: private Car, public Boat, protected DualPurpose{
Boat C Class Type CPublicBase pr’bi“P:njbli\: Instance Function
DualPurpose C Class Type C Protected Base BoatCar() : Car{4), Boat(), mInWater(false), mColor("Blue") {}
BoatCar € Public Member Function C Define virtual int passengers{jconst fretum 43
passengers C Public Member Const Function Virtual C Define [ ot numRegisterear) (retum sRegistered:]
[rumRegistered C Public Member Function Static C Define ]
ey — C Public Member Object CDefine bool minWater; // Public Instance Variable
togglelnwater C Protected Member Function C Define protected:
mColor C Protected Member Object C Define = i .
init C Function C Friend . i\z'.la:r * mColor; ;;(F‘rtt:e:t:‘t;’:hl‘:stgr)\ce Variab\e= nbarer]
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
[caIcSpeed C Protected Member Function Static C Define ] TourBoatCar .

- - - staticint sRegistered;
mMaxPassengers C Private Member Object C Define ) Souble calcSpeed(double distance, double Hme) {
travel C Private Member Function CDefine eturn distance/time;
BoatCar CClass Type CEnd
BoatCar C Class Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;

void travel() {}
i

Class Variables

API Name: CountDeclClassVariable

Research Name: Lorenz & Kidd - Number of Variables (NV)
Description: Number of class variables

Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union

C#: Project, Class, Struct

Basic: Project, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface
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CountDeclClassVariable
Entity Kind: "c member object static"
Reference Kind: "cdeclare, ¢ define"
Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop |C Code File C Definein [ Vehicle ] [ DualPurpose ]

car C Class Type C Private Base T clzs= BoatCar: private Car, public Boat, protected DualPurpose{
R G T public:

Boat C Class Type C Public Base Wheeled {/Public Instance Function

DualPurpose C Class Type C Protected Base eele BoatCar() : Car(4), Boat(), minWater{false), mColor{"Blue") {}

BoatCar C Public Member Function C Define virtual inf passengers(jconst {rtum &1

passengers C Public Member Const Function Virtual C Define staticint numRegistered() {r=turn sRegistered;}

numRegistered C Public Member Function Static C Define

minwater € Public Member Object C Define bool minWater; // Public Instance Variable

togglelnWater C Protected Member Function C Define protected:

mColor C Protected Member Object C Define C

- ) . void ater{bool inWater) =inWater}

init C Function C Friend char * mGolor; // Protected Instance Variable

sRegistered C Unresolved Protected Member Object Static C Declare ] friend void init() {}

calcSpeed C Protected Member Function Static C Define TourBoatCar

mMaxPassengers C Private Member Object C Define Eed|double distance, double time) {

travel C Private Member Function C Define

BoatCar C Class Type CEnd WildLifeTourBoatCar

BoatCar C Class Type C Endby private:

TourBoatCar C Class Type C Public Derive int mMaxPassengers;

void travel() {}
i

Executable Unit

APl Name: CountDeclExecutableUnit

Description: Number of program units with executable code.
Available For: C#: Project, File

Ada: Project, File

Basic: Project, File

FORTRAN: Project, File

Java: Project, File

Pascal: Project, File

Python: Project, File

Web: Project, File

Number of Files

API Name: CountDeclFile
Description: Number of files.
Metric Type: Count

Available For: C/C++: Project
C#: Project

Ada: Project

Basic: Project

FORTRAN: Project

Java: Project

Jovial: Project

Pascal: Project
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PL/M: Project
Python: Project
VHDL: Project
Web: Project

APl Name: CountDeclFunction
Description: Number of functions.
Metric Type: Count

Available For: C/C++: Project, File
C#: Project, File

Java: Project, File

Python: Project, File

Web: Project, File

Instance Methods

APl Name: CountDeclinstanceMethod

Research Name: NIM

Description: Number of instance methods - methods defined in a class that are only accessable through an
object of that class

Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct

Basic: Project, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface

Python: Project, Class
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CountDeclinstanceMethod
EntityKind: "c memberfunction ~static"
Reference Kind: "cdeclare, c define"

Result (for class BoatCar): 4

Referenced Entity

Entity Kind

Reference Kind

metrictestClasses.cpp  C Code File

C Definein

(venee )

[ DualPurpose ]

d Dua\Purpm

car CClass Type C Private Base | 1 | oatCar: private Car, public Boat, pro
N r public:
Boat € Class Type C Public Base //Public Instance Function
DualPurpose C Class Type C Protected Base Wheeled Boat Car(4), Boat(), minWater(false), mColor("Blue") {}
BoatCar C Public Member Function C Define B virtual int passengers(jjonstfratum 4}
assengers C Public Member Const Function Virtual C Define staticint ) {raturn sRegi i}
numRegistered C Public Member Function Static C Define
minWater C Public Member Object ¢ Define boal minWater; // Public Instance Variable
hogg\elnwmer C Protected Member Function C Define l protected:
mColor C Protected Member Object C Define 2
t C Functi C Friend )i gglelnWater(bool inWater) JminWater =inWater;}
i unction rien ar * mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static C Define TourBoatCar
- N . staticint sRegistered;
mMaxPassengers C Private Member Object C Define stati ble calcSpeed(doublz distance, couble time] {
travel C Private Member Fun C Define ] — return distance/time;
BoatCar C Class Type CEnd wildLifeTourBoatCar 1
BoatCar CClass Type C Endby
TourBoatCar CClass Type C Public Derive Eassengers;

| /

Instance Variables

APl Name: CountDeclIinstanceVariable
Research Name: NIV

Description: Number of instance variables - variables defined in a class that are only accessable through an
object of that class

Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct

Basic: Project, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface

Python: Project, Class

CountDeclinstanceVariablePrivate
Entity Kind: "c private member object ~static”
Reference Kind: "cdeclare, c define"

Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind
metrictestClasses.cop |C Code File C Definein [ Vehicle ] [ DualPurpose ]
Car € Class Type C Private Base joatCar: private Car, public Boat, protected DualPurpose{
! & public:
Boat CClass Type CPublic Base Wheeled /{Public Instance Function
DualPurpose CClass Type C Protected Base eele BoatCar() : Cari4), Boat(), mInWater(false), mColor("Blue") {}
BoatCar C Public Member Function C Define A virtue!int passengers(jconst{retum 4}
passengers C Public Member Const Function Virtual C Define car staticint numRegistered() {return sRegistered;}
numRegistered C Public Member Function Static C Define
minWater ¢ Public Member Object ¢ Define bool minWater; // Public Instance Variable
togglelnWater C Protected Member Function C Define protected:
mColor C Protected Member Object CDefine 2
N N . ] ater{bool inWater) =inWater;}
init C Function CFriend . &r = mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare frien init() {}
calcspeed C Protected Member Function Static ¢ Define TourBoatCar R
cint sRegistereg;
[ml‘ﬂaxjassengers C Private Member Object C Define l :|Eg[a|[5m[:;.m5 distance, double time] {
travel C Private Member Function C Define return distance/time;
BoatCar C Class Type CEnd WildLifeTourBoatCar
BoatCar CClass Type CEndby
TourBoatCar C Class Type C Public Derive
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Internal Instance Variables

APl Name: CountDeclIinstanceVariablelnternal
Description: Number of local protected internal methods.
Metric Type: Count

Available For: C#: Project, Class, Struct

Private Instance Variables

APl Name: CountDeclinstanceVariablePrivate
Description: Number of private instance variables.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct

CountDeclinstanceVariablePrivate
Entity Kind: "c private member object ~static"
Reference Kind: "cdeclare, ¢ define"”

Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cpp | CCode File C Definein [ Vehicle ] [ DualPurpose ]

Car ccClass Type C Private Base T | :IaL:‘: BoeatCar: private Car, public Beat, protected DualPurpose{
R 7 public:

Boat CClass Type CPublicBase Wheeled Boat J{Public Instance Function

DualPurpose C Class Type C Protected Base eele 08 BoatCar() - Car(4), Boat(}, mInWater{false), mColor("Blue") {}

BoatCar C Public Member Function C Define virtual int passengers(jconst{return 4}

passengers C Public Member Const Function Virtual C Define staticint ) {return sReg 3

numRegistered C Public Member Function Static C Define

minWater C Public Member Object C Define bool minWater; // Public Instance Variable

togglelnWater C Protected Member Function C Define protected:

mColor C Protected Member Object C Define .

. ) . void togglelnWater(bool inWater) {minWater =inWater;}
init CFunction CFriend ., char * mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static C Define TourBoatCar - »

staticint sRegistered;
[mMaxPassengers C Private Member Object C Define ) St double salcSpeed{dobe distance, double time){
travel C Private Member Function CDefine return distance/time;
BoatCar C Class Type CEnd WildLifeTourBoatCar
BoatCar CClass Type CEndby pri
TourBoatCar CClass Type C Public Derive

J

Protected Instance Variables

APl Name: CountDeclinstanceVariableProtected
Description: Number of protected instance variables.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct
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CountDeclinstanceVariableProtected
EntityKind: "c protected member object ~static”
Reference Kind: "cdeclare, ¢ define"

Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop  C Code File C Definein [ Vehicle ] [ DualPurpose ]

Car C Class Type C Private Base T class BoatCar: private Car, public Boat, protected DualPurpose(
N i public:

Boat C Class Type CPublic Base Wheeled //PublicInstance Function

DualPurpose C Class Type C Protected Base eele BoatCar() : Car(4), Boat({), mInWater{fzlse), mColor("Blue"} {}

BoatCar C Public Member Function C Define virtuel int passengers(]const fretum 41

passengers C Public Member Const Function Virtual C Define staticint i ) freturn sReg -}

numRegistered C Public Member Function Static C Define

minWater C Public Member Object € Define bool minWater; // Public Instance Variable

togglelnwater C Protected Member Function C Define

mCaolor C Protected Member Object C Define ] .'

m CFaneti Thiond togglelnWater{bool inWater) {minWater =inWater;}
m unetion ren y // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare TE() {}
calcSpeed C Protected Member Function Static C Define TourBoatCar i in: Registered

staticint sRegistered;
mMaxPassengers C Private Member Object CDefine i :tat\:C:-Lt-lfg{:E\CSpEEd[C:Lt-\E distance, double time) {
travel C Private Member Function C Define return distanceftime;
BoatCar C Class Type CEnd WildLifeTourBoatCar 1
BoatCar CClass Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;

void travel() {}
%

Protected Internal Instance Variables

APl Name: CountDeclIinstanceVariableProtectedinternal
Description: Number of protected internal instance variables.
Metric Type: Count

Available For: C#: Project, Class, Struct

Public Instance Variables

APl Name: CountDeclinstanceVariablePublic
Description: Number of public instance variables.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct
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CountDeclinstanceVariablePublic
EntityKind: "c public member object ~static"
Reference Kind: "cdeclare, c define"

Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop |C Code File C Definein [ Vehicle ] [ DualPurpose ]

Car € Class Type C Private Base T BoatCar: private Car, public Boat, protected DualPurpose{
Boat C Class Type C Public Base Wheeled J/Public Instance Function

DualPurpose C Class Type C Protected Base eele BoatCar() - Car(4), Boat(), minWater(false), mColor("Blue") {}
BoatCar € Public Member Function C Define B virtuslint pessengers{jconst freturn 41

passengers C Public Member Const Function Virtual CDefine staticint numRegistered() {return sRegistered;}
numRegistered C Public Member Function Static C Define

[m\nWater C Public Member Object C Define ]

togglelnwater C Protected Member Function C Define

mColor C Protected Member Object C Define .

N . void togglelnWater(bool inWater] {minWater = inWater;}
init C Function C Friend ) char * mEolor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init{) {}
calcSpeed C Protected Member Function Static C Define TourBoatCar

- - -~ staticint sRegistered;
mMaxPassengers C Private Member Object C Define ) ctati ble calcSpeed{double distance, double time) {
travel C Private Member Function C Define — return distance/time;
BoatCar CClass Type CEnd wildLifeTourBoatCar 4
BoatCar C Class Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;

travel(} {} /

API Name: CountDeclMethod
Research Name: Chidamber & Kemerer - Weighted Methods per Class (WMC)

Description Number of local (not inherited) methods.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union

C#: Project, Class, Struct

Basic: Project, Module, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface

Python: Project, Class

CountDeclMethod

Entity Kind: "c member function ~implicit"
Reference Kind: "cdeclare, ¢ define"
Result (forclass BoatCar): 6

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop |C Code File C Definein [ Vehicle ] [ DualPurpose ] \
Car € Class Type C Private Base BoatCar: private Car, public Boat, protected DualPurpose{
Boat CClass Type CPublic Base - stance Function

Dual Purpose C Class Type C Protected Base [ Wheeled ] [ Boat ] : Car(a: minWater(fz|s<), mColor("Blue") {
oatCar C Public Member Function C Define / retum 4}

passengers C Public Member Const Function Virtual CDefine ,Etmsﬁgg‘stg,m;}
umRegistered C Public Member Function Static C Define

minWater C Public Member Object C Define bool minWater; // Public Instance Variable

Egg\e\nwmer C Protected Member Function C Define ] protected:

mCalor C Protected Member Object CDefine C

init C Function CFriend

sRegistered C Unresolved Protected Member Object Static € Declare

[caIcSpeed C Protected Member Function Static C Define ]

mMaxPassengers C Private Member Object C Define =

ravel C Private Member Function C Define ] return distance/time;

BoatCar C Class Type CEnd '

BoatCar C Class Type CEndby private:

TourBoatCar CClass Type C Public Derive

J




Page 35 of 84

API Name: CountDeclMethodAll
Research Name: Lorenz & Kidd - Number of Methods (NM)
Description: Number of methods, including inherited ones.
Metric Type: Object Oriented
Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct
Basic: Project, Class, Struct
Java: Project, Class, Interface
Pascal: Project, Class, Interface
Python: Project, Class
CountDeclMethodAll

Entity Kind: "c member function ~implicit"
Reference Kind: "cdeclare “using, c define"
Result (forclass BoatcCar): 17

Base Classes Number of references matching Entity Kind and Reference Kind

Vehicle 1 [ Vehicle ] [ DualPurpose ]

Wheeled 3 class BoatCar: private Car, public Boat, protected DualPurpose{
: public:

car 2 heeled {/PublicInstance Function

Boat 2 Wheele Boat BoatCar() : Carf4), Boat(), mInWater(fals<), mColor("Blue") {}

Dual Purpose 3 virtual int passengers()const {return 4;}

BoatCar 6 staticint ) {return sRegi:

bool minWater; /[ Public Instance Variable

protected:

(o X
TourBoatCar

wildLifeTourBoatCar

void togglelnWater(bool inWater) {mInWater =inWater;}
char * mColor; // Protected Instance Variable
friend void init{) {}

staticint sRegistered;
staticdouble calcSpeed(double distance, double time) {
return distance/time;

i

private:
int mMaxPassengers;

void travel() {}
%

Local Const Methods

API Name: CountDeclMethodConst

Description: Number of local const methods.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
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CountDeclMethodConst

EntityKind: "c memberfunction const ~implicit"
Reference Kind: "cdeclare, c define"

Result (forclass BoatCar): 1

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop € Code File C Definein [ Vehicle ] [ DualPurpose ]

Car C Class Type C Private Base class BoatCar: private Car, public Boat, protected DualPurpose{
: r public:

Boat CClass Type C Public Base heeled {/Public Instance Function

DualPurpose CClass Type C Protected Base Wheele BoatCar(): Carj4), Boat(), minWater{fals=), mColor("Blue") {}

BoatCar C Public Member Function C Define retum 4}

Ipassengers C Public Member Const Function Virtual C Define ] staticint i ) {return sRegi 3

numRegistered C Public Member Function Static C Define

minWater ¢ Public Member Object ¢ Define bool minWater; /{ Public Instance Variable

togglelinwater C Protected Member Function C Define

mColor C Protected Member Object C Define .

_ - void togglelnWater{bool inWater) {mInWater =inWater;}
it CFunction C Friend . char * mColor; // Protected Instance Variable
sRegistered CUnresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static C Define TourBoatCar 2 e

staticint sRegistered;
mMaxPassengers C Private Member Object C Define § :tat\:::Lt-\sg{:alcSpeed[::-LI:Ie distance, double time) {
travel C Private Member Function C Define return distance/time;
BoatCar CClass Type CEnd WildLifeTourBoatCar
BoatCar CClass Type C Endby private:
TourBoatCar CClass Type C Public Derive int mMaxPassengers;

void travel() {}
i

Local Default Visibility Methods

API Name: CountDeclMethodDefault

Description: Number of local default visibility methods.
Metric Type: Object Oriented

Available For: Java: Project, File, Class, Interface

Friend Methods

APl Name: CountDeclMethodFriend

Research Name: Lorenz & Kidd - Number of Friends (NF), Number of Friend Methods (NFM)
Description: Number of local (not inherited) friend methods.

Metrics: Object Oriented

Available For: C/C++: Project, Class, Struct, Union



CountDeclMethodFriend

Formula: The number of friend functions + the CountDeclMethod of
friend classes.

Reference Kind: "cfriend"

Result (forclass FriendDemo): 6
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class FriendDemof
friend cohesionClass;

friendwvoid init();

Referenced Entity Entity Kind Reference Kind H

metrictestknots.h C Code File C Definein

cohesionClass C Class Type C Friend

init C Unknown Function C Friend I CountDeclMethod=5 I
FriendDemo C Class Type C End

FriendDemo C Class Type C Endby

Local Internal Methods

APl Name: CountDeclMethodInternal
Description: Number of local internal methods.
Metric Type: Count

Available For: C#: Project, Class, Struct

Private Methods

API Name: CountDeclMethodPrivate
Research Name: Number Private Methods (NPRM)

Description: Number of local (not inherited) private methods.

Metric Type: Object Oriented
Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct

Basic: Project, Module, Class, Struct
Java: Project, File, Class, Interface
Pascal: Project, Class, Interface
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CountDeclMethodPrivate

Entity Kind: "c private member function ~impli
Reference Kind: "cdeclare, c define"

Result (forclass BoatcCar): 1

Referenced Entity Entity Kind Reference Kind
metrictestClasses.cpp |C Code File C Definein [ Vehicle ] [ DualPurpose ]
car ¢ Class Type C Private Base oatCar: private Car, public Boat, protected DualPurpose{
. ; B
Boat C Class Type C Public Base heeled [/Publicinstance Function
DualPurpose CClass Type C Protected Base Wheele BoatCar() : Car(4), Boat(), minWater(false), mColor("Blus"] {}
BoatCar C Public Member Function C Define P viriuel int passengers(jconstirerum 4}
passengers C Public Member Const Function Virtual C Define staticint numRegistered(] {return sRegistered;}
numRegistered C Public Member Function Static C Define
minwater ¢ Public Member Object ¢ Define bool minWater; // Public Instance Variable
togglelnWater C Protected Member Function C Define
mColor C Protected Member Object CDefine
N N . ool inWater) =inWater;}
init C Function C Friend ar * mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static C Define ot sRegistered
staticint sRegistered;
E__meax:‘assen S C private Member Object CDefine : stati blsﬁ:a\cﬁpﬂc’.‘d[c:-l.l:\s distance, double time) {
ravel C ate Member Functi C Define ] rn distance/time;
BoatCar CClass Type CEnd WildLifeTourBoatCar
BoatCar C Class Type CEndby
TourBoatCar C Class Type C Public Derive

Protected Methods

API Name: CountDeclMethodProtected
Description: Number of local protected methods.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union
C#: Project, Class, Struct

Basic: Project, Module, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface

CountDeclMethodProtected

Entity Kind: "c protected memberfunction ~implicit"
Reference Kind: "cdeclare, ¢ define"
Result (forclass BoatCar): 2

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cpp |C Code File C Definein [ Vehicle ] [ DualPurpose ]
Car c CIassType C Private Base | s BoatCar: private Car, public Boat, protected DualPurpose{
h P
Boat CClass Type CPublic Base Wheeled J/Public Instance Function
DualPurpose C Class Type C Protected Base eele BoatCar() : Cari4), Boat(), mInWater{false), mColor{"Blue") {}
BoatCar C Public Member Function C Define virtual int passengers(jconst{retum 4}
passengers C Public Member Const Function Virtual C Define staticint numRegistered() {return sRegistered:}
numRegistered C Public Member Function Static C Define
minwWater C Public Member Object C Define minWater; // Public Instance Variable
huggle\nWaier C Protected Member Function C Define ] protected:
mColor C Protected Member Object C Define .
init ¢ Function C Friend togglelnWateribool inWater)fmInWater =inWater;}
sRegisteraed C Unresolved Protected Member Object Static C Declare
: : : TourBoatCar
calcSpeed C Protected Member Function Static C Define
mMaxPassengers C Private Member Object C Define
travel C Private Member Function C Define return distance/time;
BoatCar C Class Type CEnd WildLifeTourBoatCar t
BoatCar C Class Type C Endby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;
void travel() {}
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Local Protected Internal Methods

APl Name: CountDeclMethodProtectedInternal
Description: Number of local protected internal methods.
Metric Type: Count

Available For: C#: Project, Class, Struct

Public Methods

AP| Name: CountDeclMethodPublic

Research Name: Lorenz & Kidd - Number of Public Methods (PM),NPM
Description: Number of public methods. Only counts local (not inherited) methods.
Metric Type: Object Oriented

Available For: C/C++: Project, Class, Struct, Union

C#: Project, Class, Struct

Basic: Project, Module, Class, Struct

Java: Project, File, Class, Interface

Pascal: Project, Class, Interface

CountDeclMethodPublic

Entity Kind: "c public memberfunction ~implicit"
Reference Kind: "cdeclare, c define"

Result (forclass BoatCar): 3

Referenced Entity Entity Kind Reference Kind

metrictestClasses.cop  C Code File C Definein [ Vehicle ] [ DualPurpose ]
Car C Class Type C Private Base T class BoatCar: private Car, public Boat, protect=d DualPurpose{
N A T public:
Boat C Class Type C Public Base Whealed Bublic lostance Function
DualPurpose C Class Type C Protected Base eele Car(4), Boat() mInWater{slse), mColor{"Blue”) {}
BoatCar C Public Member Function C Define return 4
passengers C Public Member Const Function Virtual CDefine ,Em”neg,smm;)
numRegistered C Public Member Function Static C Define
minWater C Public Member Object CDefine bool minWater; // Public Instance Variable
togglelnWater C Protected Member Function C Define protected:
mCaolor C Protected Member Object C Define # X ool inWater) nWaters
5 . void ater{bool inWater =inWater;
init C Function C Friend . char * mColor; // Protected Instance Variable
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
calcSpeed C Protected Member Function Static C Define TourBoatCar negistered
staticint sRegistered;
mMaxPassengers C Private Member Object C Define ; :tat\:c:-Lt-\sgiza\ESpeed[c:-Lb\s distance, double time) {
travel C Private Member Function C Define — return distance/time;
BoatCar C Class Type CEnd WildLife TourBoatCar
BoatCar C Class Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengers;

void travelf) { /
i

Local strict private methods

API Name: CountDeclMethodStrictPrivate
Description: Number of local strict private methods.
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Metrics Type: Object Oriented Metrics
Available For: Pascal: Project, Class, Interface

Local strict published methods

API Name: CountDeclMethodStrictPublished
Description: Number of local strict published methods.
Metric Type: Object Oriented

Available For: Pascal: Project, Class, Interface

Modules

AP| Name: CountDeclModule

Description: Number of modules.

Metric Type: Object Oriented

Available For: FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine
Jovial: Project, File

Pascal: Project, File

PL/M: Project

Program Units

APl Name: CountDeclProgUnit
Description: Number of program units.
Metric Type: Object Oriented

Available For: FORTRAN: Project, File

Properties

APl Name: CountDeclProperty
Description: Number of properties.
Available For: C#: Project, Class, Struct
Pascal: Project, Class, Interface
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Auto Implemented Properties

APl Name: CountDeclPropertyAuto

Description: Number of auto-implemented properties.
Available For: C#: Project, Class, Struct
CountDeclClassMethod

Entity Kind: "c memberfunction static"
Reference Kind:"cdeclare, c define"
Result (forclass BoatCar): 2

Referenced Entity Entity Kind Reference Kind
metrictestClasses.cpp € Code File C Definein [ Vehicle ] [ DualPurpose ] \
Car C Class Type C Private Base | :Iaz% BoatCar: private Car, public Boat, protected DualPurpose{
Boat C Class Type C Public Base » mﬂl;ljhlltlnstante Function
DualPurpose C Class Type C Protected Base BoatCar() : Car(4), Boat{), minWater{false), mColor("Blue") {}
BoatCar C Public Member Function C Define i virtual int passengers(jcons tr=tum 43
passengers C Public Member Const Function Virtual C Define car [Fatcine = TiretirnsReg 5|
[numRegisterad C Public Member Function Static C Define ]
minwater C Public Member Object C Define bool minWater; // Public Instance Variable
togglelnWater C Protected Member Function C Define protected:
mColor C Protected Member Object C Define . )
e i
sRegistered C Unresolved Protected Member Object Static C Declare friend void init() {}
lcalcSpeed C Protected Member Function Static C Define l - .

- - - staticint sRegistered;
mMaxPassengers C Private Member Object C Define static double calcSpeed(double distance, double time) {
travel C Private Member Function C Define return distance/time;
BoatCar C Class Type CEnd !
BoatCar C Class Type CEndby private:
TourBoatCar C Class Type C Public Derive int mMaxPassengars;

void travel() {} /
5

Subprograms

APl Name: CountDeclSubprogram

Description: Number of subprograms.

Metric Type: Object Oriented

Available For: Ada: Project, File, Package

Basic: Project, File

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine
Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Compunit, Function, Procedure

APl Name: Countlnput

Research Name: Number of calling subprograms plus global variables read. [aka FANIN]

FANIN The number of inputs a function uses plus the number of unique subprograms calling the function.
Inputs include parameters and global variables that are used in the function, so Functions calledby +
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Parameters read + Global Variables read. Of the two general approaches to calculating FANIN (informational
versus structural) ours is the informational approach.

Metric Type: Count

Available For: C/C++: Function

C#: Method

FORTRAN: Function, Program, Subroutine

Java: Method

Countlnput

Entity Kind: “c global object, c local object, c member object, cparameter, c function”
Reference Kind: “c use ~ptr™~inactive, c calloy ~inactive”

Notes: recursive function calls and local variables that are not class static variables are not

included.

Result (for class function inOutFunc): 6

intout=1;

Referenced Entity Entity Kind Reference Kind intino_utFu_ -—‘—ll—’ ir?tm int.—imm N Inoutzy int = outl, int & out2){
out =in+inl+in2 + *inoutl + inout2;

metrictestknots.h C Code File C Definein
inl C Parameter CDefine _*i“"“;1=_ i;l;
in2 C Parameter C Define nouts = inZ;
inoutl C Parameter C Define *outl =inl;
inout2 C Parameter CDefine out2 =inZ;
outl C Parameter CDefine in1= somefunc();
out2 C Parameter C Define in2=12;

C Object Global ClUse int randomint = 3;

C Parameter CUse inl= randomint;

C Parameter ClUse

C Parameter C Deref Use }mum 4

C Parameter CUse

C Object Global Cset void callingfunc(}{

inta,b,cd;

C Parameter CUse intmwal
inoutl C Parameter C Deref Set inttemp = out;
in2 C Parameter CUse }inﬂ:a*b*““i
inout2 C Parameter CSet
inl C Parameter CUse
outl C Parameter C Deref Set
in2 C Parameter CUse
out2 C Parameter CSet N
somefunc ¢ Unknown Function ccall These are all repeats of entities already
i counted above.
inl C Parameter Cset
in2 C Parameter Cset
randomint C Object Local C Define
randomint C Object Local CsetInit
randomint comEsieE CUse I Local and notclass static, so is excluded I
inl C Parameter CSet
inOutFunc C Function CEnd
inOutFunc C Function C Endby
|callingfunc C Function C Callby |

Physical Lines

APl Name: CountLine

Research Name: NL

Description: Number of physical lines.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function
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C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine
Java: Project, File, Class, Interface, Method

Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure
PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL.: Project, File, Procedure, Function, Process, Architecture

Web: Project, File, PHP Class, PHP Interface

CountLine » % ¢ w

Formula: endline- startline + 1 T % = ﬁ v

Result (forfunction printHello()): 16 w £ = o 3 B
91 Start Line (Line 92) c
92 void SayHello::printHello(){ 1, 0 0 1 0 0O
93 switch{i){ 1 o/ 0 of 1 ©
94 | case: 1/ o 0 o 1 0©
95 cout << "Hello World" << endl; 1 0 0 0 1 0
96 casel: 1/ o 0 o 1 0©
o7 cout << "HELLO WORLD!" << endl; 1 0 0o 0o 1 ©
98 | default: //A comment here 1 1| 0o o0 1 0
99 for{int m=0; m < j; m++); 1 0 0o 1 1 0
100 cout << "hello world" << endl; 1 0 0 0 1 0
101 } 1 0 0O 0o 0 O
102 #ifdef A_VERY_NICE_VARIABLE o 0 1 0] 0 O
103 o 0 0 0o 0 1
104| cout <<"Inactive Line" << endl; // Inactive 1 1 0 o0 o0 1
105 [#endif - - 0

EndLine (Line 107)

106 0
107} 1 0 0O 0o 0 O

Blank Lines of Code

APl Name: CountLineBlank
Research Name: BLOC
Description: Number of blank lines.



Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method
Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL.: Project, File, Procedure, Function, Proce
Web: Project, File, PHP Class, PHP Interface

CountLineBlank
Formula:

ss, Architecture

l{Code | | Comment | | Preprocessor | | Inactive)

Result (forfunction printHello()): 1

void SayHello::printHello(){

switch(i){
case 0:

cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;
default: //A comment here

for(int m=0; m <j; m++);

cout << "hello world" << endl;

b

#ifdef A_VERY_MICE_VARIABLE

Blank Line, but inactive

cout << "Inactive Line" << endl; // Inactive

#endif
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Blank html lines

APl Name: CountLineBlank_Html
Description: Number of blank html lines.
Metric Type: Count

Available For: Web: Project, File

Blank javascript lines

APl Name: CountLineBlank_Javascript
Description: Number of blank javascript lines.
Metric Type: Count

Available For: Web: Project, File

Blank php lines

API Name: CountLineBlank_Php

Description: Number of blank php lines.

Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

Source Lines of Code

API Name: CountLineCode

Research Name: LOC, SLOC

Description: Number of lines containing source code. [aka LOC] The number of lines that contain source
code. Note that a line can contain source and a comment and thus count towards multiple metrics. For
Classes this is the sum of the CountLineCode for the member functions of the class.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure

Python: Project, File, Class, Function



VHDL: Project, File, Procedure, Function, Process, Architecture
Web: Project, File, PHP Class, PHP Interface

CountLineCode

Formula: Code && ! Inactive
Result (forfunction printHello()): 11

void SayHello::printHello(}{
switch(i){
case 0:
cout << "Hello wWorld" << endl;
case 1:
cout << "HELLO WORLD!" << endl;
default: //A comment here
for{int m=0; m < j; m++);
cout << "hello world" << endl;
i
#ifdef A_VERY_MICE_WARIABLE

cout << "Inactive Line" << endl; // Inactive
ttendif

Ocen—-ocn—-»—-n—-n—-»—-n—-n—-»—-n—-\pcude

=
.| Bl gle
a2 &
U2 g5 m @
E 2 5 5 3
E g gt E
Sl& aldl|E
unlum
0 0 0 1 o0
0 0 0 1 o0
o0 0 0 1 o
0 0 0 1 o0
0 0 o0 1 o0
1 0 0 1 o
0 0 1 1 ©
0 0 o0 1 o0
GDDDV
o 1 0 o o
0 0 0 o 1
1 0 0 o 1
0 1 0 o o
0 0 0 0 o
0 0 0 0 0>
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Declarative Lines of Code

APl Name: CountLineCodeDecl

Description: Number of lines containing declarative source code. Note that a line can be declarative and

executable - int i =0; for instance.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function
C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class, Function



CountLineCodeDecl

Formula: Code && Declarative
Result (forfunction printHello()): 2

void SayHello:printHello(){

switch({i}{
case 0:

cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;
default: //A comment here

for{int m=0; m <j; m++);

cout << "hello world" << endl;

h
#ifdef A WERY NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

tendif
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Executable Lines of Code

APl Name; CountLineCodeExe

Number of lines containing executable source code.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class, Function
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CountLineCodeExe L 2o ®
Formula: Code && Executable @ g + ﬁ v
Result (forfunction printHello[)): 8 2 E qEJ_ LE E T
S S &£a48a& ¢
void SayHello::printHello(){ 1 0 0 1 o0 0
switch(i){ £ 1 0 o o 1
case 0: i 0 0 0 1 0O
cout << "Hello World" << endl; i1 0 o 0 1 0O
case 1: i1 0 0 0 1 0
cout << "HELLO WORLD!" << endl; i1 0 0 0 1 0O
default: //A comment here 1 1 o 0 1 0
far{int m=0; m <J; m++); i1 0o 0 1 1 0O
cout << "hello world" << endl; \1 0 0 o0 1 _p}
1 1 o o o o o
#ifdef A VERY MICE VARIABLE 0 0o 1, 0 0 0
0O 0 0 0 0 1
cout << "Inactive Line" << endl; // Inactive i1 1 o 0o o0 1
#endif 0 0o 1, 0 0 0
0 0 0 0 0 O
i i1 0 0 0 0 0O

Javascript source code lines

AP| Name: CountLineCode_Javascript

Description: Number of javascript lines containing source code.
Metric Type: Count

Available For: Web: Project, File

PHP Source Code Lines

APl Name: CountLineCode_Php

Description: Number of php lines containing source code.
Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface
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Lines with Comments

API Name: CountLineComment
Research Name: CLOC

Description: Number of lines containing comment. This can overlap with other code counting metrics. For
instance, intj = 1; // comment has a comment, is a source line, is an executable source line, and a

declarative source line.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method
Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure
Python: Project, File, Class, Function

VHDL: Project, File, Procedure, Function, Process, Architecture
Web: Project, File, PHP Class, PHP Interface

CountLineComment
Formula: Comment && ! Inactive

Result (forfunction printHello(}): 1

void SayHello:printHello(}{
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;

default: //& comment here
for{int m=0; m < j; m++);
cout << "hello world" << endl;
i
#ifdef A_VERY NICE VARIABLE

cout << "Inactive Line" << endl; /{ Inactive

#endif

5
E S E Z
g E 52 8
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1 0 0 0 1
1. 0 0 0 1
1 0 0 0 1
1. a0 o -+l ]
1 1 0 0 1
1 0 0 1 1
1 0 0 0 1
1. 0 0 0 ©
00 0 1 0 0O
0 0 0 0 O
1 1 0 0 0
0 0 1 0 ¢
0 0 0 0 O
1 0 0 0 0O
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Blank php lines

API Name: CountLineBlank_Php

Description: Number of blank php lines.

Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

Source Lines of Code

APl Name: CountLineCode

Research Name: LOC, SLOC

Description: The number of lines that contain source code. Note that a line can contain source and a
comment and thus count towards multiple metrics. For Classes this is the sum of the CountLineCode for the
member functions of the class.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL.: Project, File, Procedure, Function, Process, Architecture

Web: Project, File, PHP Class, PHP Interface



CountlLineCode
Formula: Code && ! Inactive

Result (forfunction printHello()): 11

void SayHello::printHello()}{
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;

default: //A comment here
for{int m=0; m < J; m++);
cout << "hello world" << endl;

I
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

#endif
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Declarative Lines of Code

APl Name: CountLineCodeDecl

Description: Number of lines containing declarative source code. Note that a line can be declarative and

executable - int i =0; for instance.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class, Function



CountLineCodeDecl
Formula: Code && Declarative

Result (forfunction printHello()): 2

void SayHello:printHello(){
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:

cout << "HELLO WORLD!" << endl;

default: //A comment here
for{int m=0; m < j; m++);
cout << "hello world" << endl;

I
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

#endif
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Executable Lines of Code

APl Name: CountLineCodeExe

Description: Number of lines containing executable source code.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class, Function
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CountLineCodeExe AR

Formula: Code && Executable 5 % = ﬁ v

Result [forfunction printHello{}): 8 = E o % 8|5

0 56 £ g 2| @

U J o oo oW £

void SayHello:printHello(){ 1 0 0 1 0 ©
switch(i){ £ 1 0 o 0o 1

case O: i 0 0 0 1 0

cout << "Hello World" << endl; i1 0 0 o0 1 0

case 1: i 0 0 0 1 0

cout << "HELLO WORLD!" << endI; i1 0 0 0 1 0O

default: //A comment here 1 1 o 0o 1 ©

for{int m=0; m < j; m++); 1 o0 0 1 1 0
cout << "hello world" << endl; \1 0O 0 0 1 y

3 i1 0 0 0 9 0

#ifdef A_VERY NICE_VARIABLE 0O 0 1 0 o0 0

0O 0 0 0 0 1

cout << "Inactive Line" << endl; /{ Inactive 1 1 0o 0 0 1

#endif 0O 0 1 0 0 0O

0 0 0 0 o0 0

i i1 0 0 0 9 0

Javascript source code lines

APl Name: CountLineCode_Javascript

Description: Number of javascript lines containing source code.
Metric Type: Count Metric

Available For: Web: Project, File

PHP Source Code Lines

APl Name: CountLineCode_Php

Description: Number of php lines containing source code.
Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface
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Lines with Comments

API Name: CountLineComment
Research Name: CLOC

Description: Number of lines containing comment. This can overlap with other code counting metrics. For
instance intj = 1; // comment has a comment, is a source ling, is an executable source line, and a declarative

source line.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method
Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure
Python: Project, File, Class, Function

VHDL.: Project, File, Procedure, Function, Process, Architecture

Web: Project, File, PHP Class, PHP Interface

CountLineComment

Formula: Comment &8&: ! Inactive
Result (forfunction printHello()): 1

void SayHello::printHello(){
switch(i){
case 0:
cout << "Hello World" << endl;
case 1:
cout << "HELLO WORLD!" << endl,;
default: //A comment here
for{int m=0; m < j; m++);
cout << "hello world" << endl;
s
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

tendif

O—'I—'I—'I—'I—'I—'Lﬂde

-IJ%.‘:'"E
c alZ|xo
E o B S
E £l Tl g
0 0 1 0
0 0 0 1
0O 0 0 1
0 0 0 1
0O 0 0 1
i D TR TR |
1 0 0 1
1 o0 0 1 1
1 0 0 0 1
1 0 0 0 0
o 0 1 o0 0
o 0 0 0 0
1 1 0 0 0
o 0 1 0o 0
o o 0 0 0
1 90 0 o0 0

cccupcccco:ccccc'"am"e




Page 55 of 84

HTML Comment Lines

API Name: CountLineComment_Html

Description: Number of html lines containing comment.
Metric Type: Count

Available For: Web: Project, File

Javascript Comment Lines

APl Name: CountLineComment_Javascript

Description: Number of javascript lines containing comment.
Metric Type: Count

Available For: Web:Project, File

HP Comment Lines

‘

APl Name: CountLineComment_Php

Description: Number of php lines containing comment.
Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

Inactive Lines

APl Name: CountLinelnactive

Description: This is the number of lines that are inactive from the view of the preprocessor. In other words,
they are on the FALSE side of a #if or #ifdef preprocessor directive.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure



CountLinelnactive
Formula: Inactive

Result (forfunction printHello()):2

void SayHello:printHello(){
switch(i){
case 0:

cout << "Hello World" << endl;

case 1:

cout << "HELLO WORLD!" << endl;

default: //A comment here
for(int m=0; m < j; m++);

cout << "hello world" << endl;

h
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive

#endif
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Preprocessor Lines

APl Name: CountLinePreprocessor
Description: Number of preprocessor lines.
Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task



CountLinePreprocessor

Formula: Preprocessor
Result (forfunction printHello()): 2

void SayHello::printHello(){

switch(i){
case 0:

cout << "Hello world" << endl;
case 1:

cout << "HELLO WORLD!" << endl;
default: //A comment here

for{int m=0; m < j; m++);

cout << "hello world" << endl;

h
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; [/ Inactive
gendif
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TML Lines

APl Name: CountLine_Html
Description: Number of all html lines.
Metric Type: Count

Available For: Web: Project, File

Javascript Lines

APl Name: CountLine_Javascript
Description: Number of all javascript lines.
Metric Type: Count

Available For: Web: Project, File
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PHP Lines

APl Name: CountLine_Php

Description: Number of all php lines.

Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

APl Name: CountOutput

Research Name: FANOUT

Description: Number of called subprograms plus global variables set. [aka FANOUT]. The number of outputs
that are SET. This can be parameters or global variables. So Functions calls + Parameters set/modify +
Global Variables set/modify. Of the two general approaches to calculating FANOUT (informational versus
structural) ours is the informational approach.

Metric Type: Object Oriented

Available For: C/C++: Function

C#: Method

FORTRAN: Function, Program, Subroutine

Java: Method

CountOutput

Entity Kind: “c global object, c local object, c memberobject, c parameter, ¢ function”
Reference Kind: “c set, c modify, c call ~inactive”

Motes: recursive function calls, local variables that are not class static variables, and
parametersthatare pass by value are not included. Also counts non-void return type as 1. intin =1;
Result (for class function inOutFunc): 7 : L

Referenced Entity Entity Kind Reference Kind "tF"M[mt inl, intin2 {
out =in+inl=in2 = *inoutl + inoutl;
metrictestknots.h C Code File C Definein
inl C Parameter C Define Tinoutl =inl;
ut2 = inZ,
in2 C Parameter C Define ine ne
inoutl C Parameter C Define *outl = inl;
inout2 C Parameter C Define out2 =inZ;
outl C Parameter C Define |n1
out2 C Parameter C Define in2=2;
in C Object Global CUse int randomint < 3,
inl C Parameter C Use in1=randomint;
in2 C Parameter C Use
inoutl C Parameter C Deref Use }r““mq'
inout2 C Parameter C Use
fout C Object Global Cset ] void callingfunc){
inta,b,c.d;
inl C Parameter C Use IntE, 0.0

int myval = inOutFunc(1,2,a,b,c,d);

[irujml C Parameter C Deref Set I inttemp = out;
in2 C Parameter C Use intl=a+bsc+d
[inout2 C Parameter CSet !

inl C Parameter C Use

)
[outL C Parameter C Deref Set ]
in2 C Parameter C Use
out2 C Parameter C Set
[somefunc C Unknown Function C call ]
inl C Parameter Cset
in2 C Parameter C Set k
randomint C Object Local C Define I Pass By Value, so excluded I
randomint C Object Local C set Init
randomint C Object Local C Use \
inl C Parameter CSet
inOutFunc C Function CEnd I Local and notclass static, so is excluded I
inOutFunc C Function C Endby

callingfunc C Function C Callby




Page 59 of 84

Coupled Packages

APl Name: CountPackageCoupled

Description: Number of other packages coupled to.
Metric Type: Object Oriented

Available For: Ada: Project, Package

Paths

APl Name: CountPath

Research Name: NPATH

Description: Number of unique paths though a body of code, not counting abnormal exits or gotos.
Metric Type: Complexity

Available For: C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, Method

FORTRAN: Project, Module, Block Data, Function, Program, Subroutine
Java: Project, Method

Jovial: Project, Subroutine

Pascal: Project, Compunit, Function, Procedure

Python: Project, File, Function

Web: Project, File

Paths Log(x)

APIl Name: CountPathLog

Description: The base 10 logarithm Log(x) of the number of unique paths though a body of code, not
counting abnormal exits or go tos through the code, truncated to an integer value.
Available For: C/C++: Function

C#: Method

Ada: Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Method

FORTRAN: Module, Block Data, Function, Program, Subroutine

Java: Method

Jovial: Subroutine

Pascal: Compunit, Function, Procedure

Python: File, Function

Web: File



CountPathLog

Base 10 loganthm of the number of
unigue paths through the code. code
with 1 trllion possible paths (10413)
would have a CountPathLog metric
of 13.

void pathDemof(){
—if(a) —
dothis(); €~
—2if(b)

dothat(); €

|3
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Paths:
red-purple
red-blue
green-purple
green-blue

Semicolons

APl Name: CountSemicolon

Description: Number of semicolons.
Metric Type: Count

Available For: C/C++: Project, File, Function
C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task

Java: Project, File, Class, Interface, Method



CountSemicolon

Formula: & of semicolons
Result (forfunction printHello()): 6

void SayHello::printHello(){
switch(i){
case 0:
cout << "Hello World" << endﬂ
case 1:
cout << "HELLO WORLD!" << Endﬂ
default: //A comment here
for(int m:ﬂ'n {ﬂn-l—l-ﬂ
cout << "hello world" << endﬂ

I
#ifdef A_VERY_NICE_VARIABLE

cout << "Inactive Line" << endl; // Inactive
#endif
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Statements

APl Name: CountStmt

Description: Number of declarative plus executable statements.

Metric Type: Count

Available For: C/C++: Project,
C#: Project, File, Class, Metho
Ada: Project, File, Type, Entry,

File, Class, Struct, Union, Function
d

Function, Package, Procedure, Protected, Task

Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Block

Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File, Module, S

ubroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL: Project, File
Web: Project, File, PHP Class,

PHP Interface
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This statement is
declarative, but it
only countsin the
file/class scope.

int main(){
for(int i=0;
i< 10
i+

int j =func();
intk=0;
intl=1;

int m
=func(});

intn;

n=1;

#ifdef A_VERY_NICE_VARIABLE

sloemcccocccorococococooooor m o o bxeutable

L= |olololo ololalalololelelalolalalo als olalol e EMPLY

T~ oglccccoococcocorororERoOooo o o edaratvelfuncion)

int j=0;
cout<<j<<endl;
#endif
return 0;
}
= 11
b
I CountStmtExe CountStmt I
| Countstmtpecl CountStmtEmpty |

Declarative Statements

APl Name: CountStmtDecl

Description: Number of declarative statements.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function
C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine
Java: Project, File, Class, Interface, Method
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Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure
PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL.: Project, File

Web: Project, File, PHP Class, PHP Interface

This statementis
declarative, butit
only countsin the
file/class scope.

int main(){
for{int i=0;
i< 10;
i+t)

.
?

int j =func();
intk=0;
intl=1;

intm
=funcd(};

int n;

n=1;

#ifdef A_VERY_NICE_VARIABLE

-ﬁ‘-l:!lI—'-DDDDDl:!lDHDDDDDDDDDHHDDE{ECUtEble

int j=0;
cout<<j<<endl;
#endif
return 0;
!
= 11
!

CountStmitExe Count5tmt

_""'"-..,m':":‘DD':‘DDQDDHDH':‘HHHDD':":‘HDDEdaratIUE{FunCtIDnj

CountStmiDecl CountStmtEmpty
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Javascript Declarative Statements

APl Name: CountStmtDecl_Javascript

Description: Number of javascript declarative statements.
Metric Type: Count

Available For: Web: Project, File

PHP Declarative Statements

AP| Name: CountStmtDecl_Php

Description: Number of php declarative statements.
Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

Empty Statements

API Name: CountStmtEmpty

Description: Number of empty statements.

Metric Type: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function
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This statement is
declarative, butit
only counts in the
file/class scope.

int main(){
for{int i=0;
i< 10;
i++)

intj =func();
intk=10;
intl=1;

intm

= func();
intn;
n=1;

#ifdef A VERY MICE VARIABLE

slorcocococcococrooooooooor e o o Xeautable

™~ alecolclololcaclclclor ok ormeErro o|lole ~ o Decharative(Function)

Lt |o oo lololoolclololololclololo olalm ololo| o EMPLY

int j=0;

cout<<j<<endl;
#endif

return 0;
I

= 11
CountStmiExe CountStmt
CountStmiDecl CountStmtEmpty

Javascript Executable Statements

APl Name: CountStmtExe_Javascript
Description: Number of javascript executable statements.
Available For: Web: Project, File
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PHP Executable Statements

APIl Name: CountStmtExe_Php

Description: Number of php executable statements.
Metric Type: Count

Available For: Web: Project, File, PHP Class, PHP Interface

Cyclomatic Complexity

APl Name: Cyclomatic

Research Name: McCabe Complexity (v(G))

Description: Cyclomatic complexity.McCabe Cyclomatic complexity as per the original NIST paper on the
subject. The cyclomatic complexity of any structured program with only one entrance point and one exit
point is equal to the number of decision points contained in that program plus one. Understand counts the
keywords for decision points (FOR, WHILE, etc) and then adds 1. For a switch statement, each 'case'is
counted as 1. For languages with Macros, the expanded Macro text is also included in the calculation.
Metric Type: Complexity

Available For: C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, Method

FORTRAN: Project, Module, Block Data, Function, Program, Subroutine

Java: Project, Method

Jovial: Project, Subroutine

Pascal: Project, Compunit, Function, Procedure

PL/M: Project, Procedure

Python: Project, File, Function

VHDL: Project, Procedure, Function, Process

Web: Project, File



Cyclomatic

Formula: case,catch,do,for,if, ? while+1
Result (forfunction cyclomaticDemo()): 10

void cyclomaticDemo( }{
bool a=true,b=true,c=true;

if(a | | (b &&c)){
while{a? b : c){
for{int i=0; i < 10; i ++){
switch(i)}{
case 1:
case 2:
cout<<i<=endl;
break;
case 5:
break;
default:
cout<<i<=endl;
h
i
i
}else{
tryt
dof
cout=<a=<b<<c<<endl;
twhile{a);
i
catchi...}{

OR

F
?

SWITCH
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CAS

=S o o oo o o o 0 o 00 00 000 ool o Qo 00

I-‘QQQDHDQDDDQDQQQQQQDQDQDQDQDQQCATCH

I-‘QQQDDQQQI—'DQQQQDQQQQDQQQQDQQQQDD

I-‘DDQDDDDDDDQDDQDDQDDQDDDHDDDQDFDR

=S 2 2 2 9 90 9 9 9 00000000 ooooooooRo oo

=l o o o o o o o o0 o0 0 o0 0 0000000 o0 Qoo oo

I-‘QQQDDDQDDDQDQQQQQQDQDQDQHQDQQWH"‘E

[l == = T e s s s s O o I o T s I s Y o s Y o R s s o O s o s T s I s IO - o IO o N s s O O

Wl 2 2 2 o 2 90 9 92 0 0 90 9090000 REooREMES oo oo oo

+1= 10

Modified Cyclomatic Complexity

API Name: CyclomaticModified

Description: Modified cyclomatic complexity.

Modified McCabe Cyclomatic complexity. The Cyclomatic Complexity except that each decision in a multi-
decision structure (switch in C/Java, Case in Ada, computed Goto and arithmetic if in FORTRAN) statement
is not counted and instead the entire multi-way decision structure counts as 1

Available For: C/C++: Project, Function
C#: Project, Method



Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, Method

FORTRAN: Project, Module, Block Data, Function, Program, Subroutine
Java: Project, Method

Jovial: Project, Subroutine

Pascal: Project, Compunit, Function, Procedure

PL/M: Project, Procedure

Python: Project, File, Function

VHDL: Project, Procedure, Function, Process

Web: Project, File

CyclomaticModified
Formula: catch,do,for,if, 7, while,switch+1
Result (forfunction cyclomaticDemo()): 8

AMND
oR
CATCH
DO

FOR

IF

void cyclomaticDemol(){
bool a=true,b=true,c=true;

oo O
oo O

ifla || (b &&c)){
while(a? b:c){
for(int i=0; i < 10; i ++){
switch{i){
case 1:
case 2:
cout<<i=<endl;
break;
case 5:
break;
default:
cout=<i<<endl;

}

}else{

try{

dof

cout<<a<<b<<ca<endl;
twhile(a);

t

catch(...){

—
Lo R s s R o Y o I o O O s o I o O o I o o o . I O o I o O o I R s B o B
Lo R s s R o Y o I o O O s o I o O o I o o o . I O o I o O o I R s B o B

?

WHILE

CASE

Lo I s s R o Y o I s s

Lo B T S

Lo I o s R S . o s s I o O o o o O s R o R o B

BHIo © 0 9o B o o o o o o o0 o D0 oo o o0 oo o oo oo o0
=S © 0 0 0 0 0 9o =0 0000000000000 oo oo oo0
=S © 0 0 0 0 00 o 0 0000000000000 R0 oo o0

=l o o 90 0 o 0 0 o0 o0 o0 o000 o000 o000 o000 00RO oo0

=lIo O o 0 0o 90 0 Q0 o 0 o0 o000 oo 0000 oo 0o oo o0

=S © 0 0 0 0 00 o 0 0000000000000 oo o o0

I-‘DD’DCﬂ'DGDDD’DGGGDGGQDGGGDHGDGGGDSWITEH

(4% ]
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Strict Cyclomatic Complexity

APl Name: CyclomaticStrict

Description: Strict cyclomatic complexity. The Cyclomatic Complexity with logical conjunction and logical
and in conditional expressions also adding 1 to the complexity for each of their occurrences. i.e. The
statement 'if (a && b || ¢)' would have a cyclomatic of 1 but a strict cycolmatic of 3

Metric Type: Complexity

Available For: C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

Basic: Project, Method

Java: Project, Method

Jovial: Project, Subroutine

Pascal: Project, Compunit, Function, Procedure

Python: Project, File, Function

VHDL: Project, Procedure, Function, Process

Web: Project, File



CyclomaticStrict

Formula: and,or,case,catch,do,for,if, 2 while+1
Result (forfunction cyclomaticDemo()): 12

void cyclomaticDemo(){
bool a=true,b=true,c=true;

iffa || (b &&c)){
while{a? b:c){
for(int i=0; i < 10; i ++){
switch(i){
case 1:
case 2:
cout<<i<<endl;
break;
case 5:
break;
default:
cout<<i<<endl;
i
t
H
relse{
tryt
dof
cout<<a<<b<<c<<endl;
twhile(a);
H
catch(...){

DO

F
2

SWITCH

Lo TR o R o e s e |

[ QR e o o R s R s s [ O v R s o o o s o o o o s e [ s B ]

CASE

IﬂGQQQOOOOGQQQOOOOGQQGOOOOGHQQOAND

I—'QQQQQQQQQQQQQQQQQQQQQQQQQI—'QQQOR

I—'GQQQl—'QQQQQQQQQQQQGQQQQQQQQGQQC“T‘:H

[l === == === I = — I — = — I — I — I — R — T =T = T — I — I — I — I = I — I — T = =]

I—'QQQQQQQQQQQQQQQQQQQQQQQI—'QQQQQFOR

=l oo o oo o o o o o000 o0 Q0 o0 o o0 o000 o000 QRO oo

=l oo oo oo o o o o000 Q0 o0 o o0 oo o0 o000 R0 oo of

I—'QGGGQQQQQGGQQQQQQGGGQQQQHGGGQWHILE

wlo o o o o o o o o oo o o oo o QR o oRERBEoC o oo o0

+1= 12
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Essential Complexity

API| Name: Essential
Research Name: ev(G)

Description: Essential complexity. [aka Ev(G)] Essential complexity is the Cyclomatic complexity after
iteratively replacing all well structured control structures with a single statement. Structures such as if-then-
else and while loops are considered well structured. Understand calculate the essential complexity by
removing all the structured subgraphs from the control graph and then calculating the complexity. A graph
that has only the regular single entry/single exit loops or branches will be reducible to a graph with
complexity one. Any branches into or out of a loop or decision will make the graph non-reducible and will
have essentialcomplexity > 2. (You never get 2 since a graph with complexity 2 is always reducible to a

graph with complexity 1).
Metric Type: Complexity
Available For: C/C++: Project, Function
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C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, Method

FORTRAN: Project, Module, Block Data, Function, Program, Subroutine
Java: Project, Method

Jovial: Project, Subroutine

Pascal: Project, Compunit, Function, Procedure

Python: Project, File, Function

Web: Project, File

void knotsDemo(){ void knotsDemol(){

while (1) { —=while (1) {
if{a)

break;

if{b ]| c){ =mmmmm s

if(d || el

Reduction

1 #
] Fi

else] ’
iffi) ,"*
dosomething(); »
- . #
else if(]) ra
dosomethjrg();
else if (k),*”
dosgwhething();
&

Essential

Formula: (numberof jumps-1 foreach

node if the node has multiple children) + 1.

el ] {Only jumps from nodes with multiple
K children are shown)

# Result (forfunction knotsDemo):3

1
i
1.7

Essential Strict Modified Complexity

API Name: EssentialStrictModified

Description: Strict Modified Essential complexity. The Cyclomatic complexity with short circuit operators
(and then/or else) as unstructured but only adds one for all structured paths through case statements after
graph reduction.

Metric Type: Complexity
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Available For: Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

API Name: Knots

Description: Measure of overlapping jumps. If a piece of code has arrowed lines indicating where every jump
in the flow of control occurs, a knot is defined as where two such lines cross each other. The number of
knots is proportional to the complexity of the control flow.

Metric Type: Complexity

Available For:C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

Java: Project, Method

void knotsDemo(){ void knotsDemo(){
—> while (1) { Reduction — while (1) {
lrlfta] —if(a)
2 F..V..%
\J\ih break; O tbreak;
f(b ]| c)f -7 subgraphl);
if(d || e) =3
s 1
. ',I 1
1
’I
I’II’
— !
]
Knots MinEssentialKnots

Formula: Numberof crossing lines. {Only
lines that cause knots are shown. Colors
are forvisibility only.)

Result (forfunction knotsDemo): 6

Formula: Number of crossing lines after
graph reduction. (Only lines that cause
knots are shown. Colors are for visibility
only.)

Result (forfunction knotsDemo):2

void knotsDemo(){
while (1) { BoundryKnots
if(a) There are 6 possible boundry knots

break; illustrated below in red. Greenis a jump.

subgraph(); 3E
= Typel 1E l T
4

void knotsDemo(){ ZE
while [1) { 6
if(a)
break;
subgraph();

! Type 4

MaxEssentialKnots

Formula: MinEssentialKnots + boundry
knots. (Here, agreenlineis the jump, and
the red line the boundry)

Result (forfunction knotsDemo): 4

Max Cyclomatic Complexity

APl Name: MaxCyclomatic

Description: Maximum cyclomatic complexity of all nested functions or methods.

Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct
Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File
Java: Project, File, Class, Interface
Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit
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Python: Project, File, Class
Web: Project, File, PHP Class, PHP Interface

MaxCyclomatic

Formula: MAX(Cyclomaticof each function
in scope )

Result (forfile): 10

Result (forclass): 4

(Class) SumCyclomatic

SayHello::SayHello() L MAX= el
SayHello:printHello()

cyclomaticDemo()

B, Cyclomatic

=
=

Max= 10

P

main() (File) SumCyclomatic

Max Modified Cyclomatic Complexity

APl Name: MaxCyclomaticModified

Description: Maximum modified cyclomatic complexity of all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit
Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface
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MaxCyclomaticModified

Formula: MAX({CyclomaticModified of each
function in scope )

Result (forfile):8

Result (forclass): 3

(Class) MaxCyclomaticModified

SayHello::SayHello()
SayHello::printHellof)
cyclomaticDemol)
main()

L
—MAX= 3

MAX= &

e w e Cyclomatich odified

(File) MaxCyclomaticModified

Max Strict Cyclomatic Complexity

APl Name: MaxCyclomaticStrict

Description: Maximum strict cyclomatic complexity of all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union
C#: Project, File, Class, Struct

Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit
Python: Project, File, Class

MaxCyclomaticStrict
Formula: MAX{CyclomaticStrict of each
function in scope )

Result [forfile):12

Result [forclass): 4

(Class) MaxCyclomaticStrict

SayHello::5ayHello()
SayHello::printHello()
cyclomaticDemol)
main()

F
—MAX= 4

& s CyclomaticStrict

=
]

MAaX= 12

]

(File) MaxCyclomaticStrict

Max Essential Complexity

APl Name: MaxEssential

Description: Maximum essential complexity of all nested functions or methods.
Metric Type: Complexity



Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct
Ada: Project, File, Package

Basic: Project, File, Module, Class, Struct

FORTRAN: Project, File

Java: Project, File, Class, Interface

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

void knotsDemo(){
_}whlle (1) {

i )
ile (1) Reduction
f(a,
F.n .

void knotsDemo(){
_>while (1) {
—1f(a)

=¥

D treak;

£
h
£l

L1 break;
l’_)m bl

if(d || el

osomething(); ~
else if (] P
osomethlipgi];
elseif (k) .~

asapfething();

elsaf]
’I
-

Knots

Formula: Number of crossing lines. {Only
lines that cause knots are shown. Colors
are for visibility only.)

Result (forfunction knotsDemo): 6

_)subgrapht];

MinEssentialKnots

Formula: Number of crossing lines after
graph reduction. (Onlylines that cause
knots are shown. Colors are for visibility
only.)

Result (forfunction knotsDemo): 2
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void knotsDemao(}{

while (1) { BoundryKnots
if(a) There are 6 possible boundry knots
break; illustrated below in red. Green s a jump.
subgrapht, 3 E

Type 1 1E s
J |
void knotsDemaol(}{

while (1) { 6
if(a)
break;
subgrapht,
Type 4

MaxEssentialKnots

Formula: MinEssentialKnots + boundry
knots. (Here, agreenlineis the jump, and
the red line the boundry)

Result (forfunction knotsDemo): 4

APl Name: MaxEssentialKnots

Maximum Knots after structured programming constructs have been removed.

Metric Type: Complexity

Available For: C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

Java: Project, Method



void knotsDemo(){ void knotsDemo(}{
—s while (1) { Reduction —, while (1) {
lrlfta] —1f(a)
<)\iﬁ treak; (}\} break;
f(b || c)f > Zsubgraph();
Ll
ff(d || e)f =
o
] ’
I
Ise{ L
if{i) o
rd
osomething(); '/
else if (j) o
osomethlipg];
elseif(k],/
osopfething();
elfpﬂ
\—}/
i
—
}
Knots MinEssentialKnots

Formula: Number of crossing lines. (Only
lines that cause knots are shown. Colors
are forvisibility only.)

Result (forfunction knotsDemo): 6

Formula: Numberof crossing lines after
graph reduction. (Onlylines that cause
knots are shown. Colors are for visibility
only.)

Result (forfunction knotsDemo):2

void knotsDemo(}{
while (1) {
if{a)
break;
subgraph();
1
1

Type 1

void knotsDemo(){
while (1) {
if(a)
break;
subgraph();
] Type 4

MaxEssentialKnots
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BoundryKnots
There are 6 possible boundry knots
illustrated below in red. Greenis a jump.

3

P T

Formula: MinEssentialKnots + boundry
knots. (Here, agreenlineis the jump, and

the red line the boundry)

Result (forfunction knotsDemo): 4

Max Essential Strict Modified Complexity

APl Name: MaxEssentialStrictModified
Description: Maximum strict modified essential complexity of all nested functions or methods.
Available For: Ada: Project, File, Package

Depth of Inheritance Tree

APl Name: MaxInheritanceTree

Research Name: Chidamber & Kemerer - Depth of Inheritance Tree (DIT)
Description: Maximum depth of class in inheritance tree. [aka DIT]. The depth of a class within the inheritance

hierarchy is the maximum number of nodes from the class node to the root of the inheritance tree. The root
node has a DIT of 0. The deeper within the hierarchy, the more methods the class can inherit, increasing its

complexity.
Metric Type: Complexity

Available For: C/C++: Project, Class, Struct, Union

C#: Project, Class, Struct
Java: Project, Class, Interface

Pascal: Project, Class, Interface

Python: Project, Class

Web: Project, PHP Class, PHP Interface
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MaxInheritanceTree
Formula: Longest path to a root of
the inheritance tree.

Result (forclass Vehicle): 0
Result (forclass BoatCar): 3

DualPurpose

le 7 Also paths, butshorter.

BoatCar =

L

TourBoatCar

WildLifeTourBoatCar

APl Name: MaxNesting

Description: Maximum nesting level of control constructs (if, while, for, switch, etc.) in the function.
Metrics: Complexity

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Struct, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class, Struct

FORTRAN: Project, File, Module, Block Data, Function, Program, Subroutine
Java: Project, File, Class, Interface, Method

Jovial: Project, File, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class, Function

Web: Project, File, PHP Class, PHP Interface



MaxNesting

Formula: MAX(nesting)
Result (forfunction cyclomaticDemo()): 4

void cyclomaticDemo(){
bool a=true,b=true,c=true;

iffa || (b && c))f
while(a? b : c){
for(int i=0; i < 10; i ++){
switch(i){
case 1:
case 2:
cout=<i<<endl;
break;
case 5:
break;
default:
cout<<i<<endl;

I
I
I
}else{
tryf
dof
couts<g<<b<<c<<endl;
twhile(a);
h
catch(...){

QHHHHI—'MMMHHNWQ&&&&&&& w Nk oo o o CUrNest
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APl Name: MinEssentialKnots
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Description: Minimum Knots after structured programming constructs have been removed.

Metrics: Complexity

Available For: C/C++: Project, Function

C#: Project, Method

Ada: Project, Type, Entry, Function, Package, Procedure, Protected, Task

Java: Project, Method

void knotsDemo(){

void knotsDemo(){

—s while (1) { Reduction —> While (1) {
rm:a] —1f(a)
C) break; (}g} break;
V—ch blleh Z~subgraph();
: N
i d || e)f =
7
o0
| ;
‘I
l/
—
i
Knots MinEssentialKnots

Formula: Number of crossing lines. (Only
lines that cause knots are shown. Colors
are forvisibility only.)

Result (forfunction knotsDemo):6

Formula: Number of crossing lines after
graph reduction. (Only lines that cause
knots are shown. Colors are for visibility
only.)

void knotsDemo(){

while (1) { BoundryKnots
if(a) There are  possible boundry knots
break; illustrated below in red. Greenis a jump.
subgraph();
R 3
= Typel 1E 5
i 4
void knotsDemo( }{
while (1) { 6
if(a)
break;
subgraph();
e 1
- Type 4

MaxEssentialKnots

Formula: MinEssentialKnots + boundry
knots. (Here, agreenlineis the jump, and
theredline the boundry)

Result (forfunction knotsDemo): 4

Result (forfunction knotsDemo):2

Lack of Cohesion in Methods

API Name: PercentLackOfCohesion

Research Name: Chidamber & Kemerer - Lack of Cohesion in Methods (LCOM/LOCM)

Description: 100% minus average cohesion for class data members. Calculates what percentage of class
methods use a given class instance variable. To calculate, average percentages for all of that class'es
instance variables and subtract from 100%. A lower percentage means higher cohesion between class data
and methods.

Metric Type: Object Oriented

Available For: C/C++: Class, Struct, Union

C#: Class, Struct

Ada: Package

Basic: Class, Struct

Java: Class, Interface

Pascal: Class, Interface
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~

. Class cohesionClass{
PercentLackOfCohesion public:
Formula: Take each instace variable and divide the void funcl{)f
AP
number of functions that use it by the total number of f-p:l"::":
functions. Then, average thatvalue for all the instances '
variables, and subtract from 1. Multiply by 100 to make it 3;
apercent. i
Result (forclass function inOutFunc): 66.67 % _
void func2(){
4;
H
Uses of Variables By Functions 5t:j[:|{
Functions mWyarl mVar2 sMumObjs t
funcl 1 1 protected:
func2 1 void func3()f
func3 1 =) biue';
funca }
private:
addobj
#Funcs That Use Variable 2 2 1 void funcd(){
Divided by Total Functions (3) 0.4 0.4 0.2 )
Averaged Together: 0.3333
Subtract from 1: 0.6667 ": m‘fﬂfii )
char * mVarz,;
To Percent 66.67% static int sSNumObijs = 3;
H

- /

Comment to Code Ratio

APl Name: RatioCommentToCode

Description: Ratio of number of comment lines to number of code lines. Note that because some lines are
both code and comment, this could easily yield percentages higher than 100
Metric: Count

Available For: C/C++: Project, File, Class, Struct, Union, Function

C#: Project, File, Class, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class

FORTRAN: Project, File, Block Data, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File, Module, Subroutine

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure
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PL/M: Project, File, Procedure

Python: Project, File, Class, Function

VHDL.: Project, File, Procedure, Function, Architecture
Web: Project, File

RatioCommentToCode . ©
Formula: CountLineComment o b
CountLineCode E @ E
(=] o o

8| |8 | E

£ c £

= = ]

- = o

S S =

o o m

U U o

SayHello::SayHello|) o/ 1= 0
SayHello::printHello() 1/ 11=  0.09
cyclomaticDemaol) o/ 27-= 0
main() 0/ 14= 0

Sum Cyclomatic Complexity

APl Name: SumCyclomatic

Research Name: Chidamber & Kemerer - Weighted Methods per Class (WCM)
Description: Sum of cyclomatic complexity of all nested functions or methods. [aka WMC]
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class, Struct

FORTRAN: Project, File, Module, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File

Pascal

Project, File, Class, Interface, Compunit, Function, Procedure

Python

Project, File, Class
Web

Project, File, PHP Class, PHP Interface
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SumCyclomatic

Formula: SUM(Cyclomatic of each function
inscope )

Result (forfile):17

Result [forclass): 5

(Class) SumCyclomatic

& 1 Cyclomatic

SayHello:SayHellof) —SUM= -
SayHello:printHello{)

cyclomaticDemol) 10 Sum= 17
main() 2

(File) SumCyclomatic

Sum Modified Cyclomatic Complexity

APl Name: SumCyclomaticModified

Description: Sum of modified cyclomatic complexity of all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class, Struct

FORTRAN: Project, File, Module, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

SumCyclomaticModified
Formula: SUM(CyclomaticModified of each
functionin scope )

Result (forfile):14

Result (forclass): 4

{Class) SumCyclomaticModified

SayHello:SayHello()
SayHello::printHello()

F
—3UmM=_ 4

cyclomaticDemo() SUm= 14

Mo w e CvclomaticModified

main()

(File) SumCyclomaticModified
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Sum Strict Cyclomatic Complexity

APl Name: SumCyclomaticStrict

Description: Sum of strict cyclomatic complexity of all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class, Struct

Java: Project, File, Class, Interface, Method

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class

Web: Project, File, PHP Class, PHP Interface

SumCyclomaticStrict

]
Formula: SUM(CyclomaticStrict of each ﬁ
L =
functionin scope ) =
Result (forfile): 19 g
Result (forclass): 5 E« (Class) AvgCyclomaticStrict
SayHello::SayHello() 1 |—SuM= T 57
SayHello::printHello() 4
cyclomaticDemo() 12 Sum= 19
main() 2

(File) AvgCyclomaticStrict

Sum Essential Complexity

APl Name: SumEssential

Description: Sum of essential complexity of all nested functions or methods.
Metric Type: Complexity

Available For: C/C++: Project, File, Class, Struct, Union

C#: Project, File, Class, Struct, Method

Ada: Project, File, Type, Entry, Function, Package, Procedure, Protected, Task
Basic: Project, File, Method, Module, Class, Struct

FORTRAN: Project, File, Module, Function, Program, Subroutine

Java: Project, File, Class, Interface, Method

Jovial: Project, File

Pascal: Project, File, Class, Interface, Compunit, Function, Procedure

Python: Project, File, Class



Web: Project, File, PHP Class, PHP Interface

SumEssential

Formula: SUM|(Essential of each functionin
scope )

Result (forfile):6

Result (forclass): 4

SayHello::SayHello()
SayHello::printHello()
cyclomaticDemo()
main()

Essential

F
1 [—sum=" 4

1

SUM =

B

(Class) AvgEssential

Page 84 of 84

(File) AvgEssential

Sum Essential Strict Modified Complexity

APl Name: SumEssentialStrictModified

Description: Sum of strict modified essential complexity of all nested functions or methods.

Metric Type: Complexity
Available For: Ada: Project, File, Package




