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¢ Cyclomatic Complexity (CC) go o
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¢ Cyclomatic Complexity (CC) go o

laoy *

CC=D+1

Number of decision points

if, else if switch / case for, while, foreach (ternary) :? I, &&
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¢ Cyclomatic Complexity (CC) go o

803101 hnAo (o 2 ddy o o

CC=E-N+2P

* E: (Number of Edges) D ¢
* N: (Number of Nodes)
* P: (Number of connected Graphs) (usually =1 1n a function)
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CC ubys paal uyar Jgao

I

Sies 3o
£9)0 W duns dis

004llg Ui Ul Jouw

bl doloy didd éylol Juls hawgio 10-6
oA 63le] plinyg 1800 20-11

oJuisl weinyg ggpiunll Jle yns o Jle +20

Homs University - Faculty of IT Engineering - 4th year - Software Engineering (2) - 2024-2025 - Practical Session by Eng. Nawzat Sibai 5



CC ubys paal uyar Jgao
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CC ulurd dliol

(1) Jlo

public int Abs(int x)
{

if (x < 9)

return -Xx;
return X;




el

(1) Jlo

{

i public int Abs(int x)
@

if (x < 9)
return -Xx;
return X;

yes no

l l
-
&€&

End
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CC ulud diol

CC=E-N+2P

public int Abs(int x)

{
if (x < 9)
return -Xx;
return Xx;
yes Nno

} y

Return -x Return x
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CC ulurd dliol

CC=E-N+2P

(1) Jlo

public int Abs(int x)

Abs(x)
N=5 {

return -x;
return Xx;

yes no
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if (x < 9)




CC uluw] dliol

CC=E-N+2P

* public int Abs(int x)
g N =

return -x;
.

yes no
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if (x < 9)




CC ulurd dliol

CC=E-N+2P

= [e=s) 0o
* public int Abs(int x)

N=5 {
yes no

return -Xx;

Homs University - Faculty of IT Engineering - 4th year - Software Engineering (2) - 2024-2025 - Practical Session by Eng. Nawzat Sibai 12

if (x < 9)




CC ulurd dliol

CC=E-N+2P
CC=5-5+2=2

(1) Jlo

Abs(x)
public int Abs(int x)

{
if (x < 0)
return -x;
n

yes o return Xx;

CC=D+1
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CC ulurd dliol

CC=E-N+2P

> (1) Jlo
Abs(x)

v public int Abs(int x)
{
if (x < 0)
ro_l return -x;
ye no return Xx;

{

CC=D+1
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CC uluw] dliol

public string GetAgeCategory(int age) (2)(JL10 .
{

if (age < 13)
return "Child";
else if (age < 20)

return "Teen";
else if (age < 60)

return "Adult";
else

return "Senior";




public string GetAgeCategory(int age)
{

if (age < 13)
return "Child";

else if (age < 20)
return "Teen";
else if (age < 60)
return "Adult”;
else
return "Senior";




public string GetAgeCategory(int age)
{

if (age < 13)
return "Child";

else if (age < 20)
return "Teen";
else if (age < 60)
return "Adult”;
else
return "Senior";




GetAgeCategory(age)

CC ulud diol

(2) JUo *

Return “Child”

CC=E-N+2P

Return *Adult”

Return “Senior™

End
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GetAgeCategory(age)

Return “Teen™

Return *Adult”

Return “Senior™
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CC ulud diol

(2) JUo *

CC=E-N+2P

19



GetAgeCategory(age)

CC ulud diol

:
Fe- b
' $ (2) JUo «

age

n
Return “Child” R <20 48 01
age

@
yes -
b i N=9

Return *Adult” ‘

CC=E-N+2P

End
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GetAgeCategory(age)

! CC ulud diol

== Nno

) 4

F
yes

(2) JUo *

* » age - No
Return “Child" yes <20 1
i CC=E-N+2P
-
yes
\ 4

age

dE N=9|[P=1
y
CC=11-9+2=4

Return *Adult”

End
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IsValidPassword(password)

yes

password char.Is

.Length — Digit(c yes
)

< 8

public bool IsValidPassword(string
password)

{

Char.IsU

pper®

yes
if (password.Length < 8)

no return false;

bool hasDigit = false;
bool hasUpper = false;

hasUpper = true; hasDigit = true;
foreach (char c in password)

{

if (char.IsDigit(c))
hasDigit = true;

else if (char.IsUpper(c))
hasUpper = true;

}
if (hasDigit && hasUpper)

yes return true;

no

return false;

Return false
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no no l (3) dLLD °
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IsValidPassword(password)

yes

CC uluund dliol

password char.Is

.Length < — Digit(c yes ————
))

<8

no

(3) Juo

Char.IsU
pper®

yes

no

yes

hasUpper = true; hasDigit = true;

E =

17

no

Return “true”

Return false
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IsValidPassword(password)

yes C C M m ‘i
[ ]
password char.Is
-Length — Digit(c
<8 ))
o (3) JUo
no
Char.Isu
pper®
yes
no
os CC=E-N+2P
* A 4
|
| | E=17| N=12
— —
hasUp
per |
yes
no I
v !

Return false

Return “true”
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IsValidPassword(password)

yes . s, c
CC uluua] diol
— i
z (3) Jlio *
s I crr 15
no yes CC=E_N+2P
¥
|
E— | E=17 N=12
hasUp _l Cc= -12+2=7
per
yes
. no 1 l

Return false

Return “true”
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CC ulurd dliol

public bool IsValidPassword(string password)

{
if (password.Length < 8) (3) LJliJD N

return false;

bool hasDigit = false;
bool hasUpper = false;

foreach (char c in password)

{

if (char.IsDigit(c))
hasDigit = true;

else if (char.IsUpper(c))
hasUpper = true;

}
if (hasDigit && hasUpper)

return true;

return false;




CC ulurd dliol

public bool IsValidPassword(string password)

{
if (password.Length < 8) 3 A (3) dLLD N

return false;

bool hasDigit = false;
bool hasUpper = false;

CC=D+1

foreach (char c¢ in password)

{

if (char.IsDigit(c))
hasDigit = true;

else if (char.IsUpper(c))
hasUpper = true;

CC=6+1=7

if (hasDigit && hasUpper) £ (5) i 1
r\etur\n tr‘ue; ST ¢ T

return false;




public string GetRiskLevel(int age, bool smoker, bool hasCondition)

{
if (age < 18)

.o & f o3
CC wluwnd dliol
if (age >= 18 && age < 40) tTJ

{

if (smoker)

{
if (hasCondition) -
return "Medium"; (4) dLLD ¢
else
return "Low";

}

else
{
if (hasCondition)
return "Medium";
else
return "Low";
}
}
if (age >= 40)
{

if (smoker && hasCondition)
return "High";

else if (smoker || hasCondition)
return "Medium";

else

return "Low";

}

return "Unknown";




public string GetRiskLevel(int age, bool smoker, bool hasCondition)

{
if (age < 18)
return "Low";
if (age >= 18 && age < 490)
{

if (smoker)

{
if (hasCondition) : k -
return "Medium"; (4) dLLD ¢
else
return "Low";

}

else

{
if (hasCondition) 4 3 CC — D + 1
return "Medium"; )

else

return "Low"; CC — 11 + 1 — 12
}

if (age >= 40)
{

}

if (smoker && hasCondition)
return "High";

else if (smoker || hasCondition)
return "Medium";

else
return "Low";

}

return "Unknown";




public string GetRiskLevel(int age, bool smoker, bool hasCondition)

{
if (age < 18)

t L . : (:(: l ||:| (AT
r\e ur\n ) OW"; & * » m I
if (age >= 18 && age < 40) - 2 : 1_1

L . [ ]

{

if (smoker)

{
if (hasCondition) : k -
return "Medium"; ) ) (4) dLLD ¢

else

} return "Low"; CC — D + 1
else

{

if (hasCondition) E CC =11+1=12

return "Medium";
else
return "Low";

}
}
if (age >= 40)
{
if (smoker && hasCondition)
return "High";
else if (smoker || hasCondition)
return "Medium";
else
return "Low";

}

return "Unknown";




public string GetRiskLevel(int age, bool smoker, bool hasCondition)

{
if (IsChild(age))
return "Low";

if (IsYoungAdult(age))

return "Unknown";

}

private bool IsChild(int age) => age < 18;
private bool IsYoungAdult(int age) => age >= 18 && age < 40;
private bool IsOlder(int age) => age >= 40;

private string EvaluateYoungAdult(bool smoker, bool hasCondition)

{
}

return (hasCondition) ? "Medium" : "Low";

private string EvaluateOlder(bool smoker, bool hasCondition)

{

if (smoker && hasCondition)
return "High";

if (smoker || hasCondition)
return "Medium";

return "Low";




public string GetRiskLevel(int age, bool smoker, bool hasCondition)

{
if (IsChild(age))
return "Low";

if (IsYoungAdult(age))

return "Unknown";

}

private bool IsChild(int age)

private bool IsYoungAdult(int
private bool IsOlder(int age)

}

private string
{
if (smoker && hasCondition)
return "High";
if (smoker || hasCondition)
return "Medium";
return "Low";




CC ulud diol

Loy Liod Ul Refactoring diloc (o 6.5LaJl (4) JUio o

Single Responsibility [aio Liddo

(0209 A1) puad orouns -
cj> JaJ Jouw WE-37a Juis ul
&dJgouu dibowo (U 67 dluniuuo pladiuw il 8slel
24197 Aols| juic diol 64N Bo 4 dowgil
dcjgo &j5 40 Taul ddle CC
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bl solution JI guous JUib Ul ggpuiuog G lw Ul egpuiuad!l cldui] @
5ol d6Lolg

dotnet new sln -n RiskLevelApp
dotnet new classlib -n RisklLevelApp.Core
dotnet new xunit -n RiskLevelApp.Tests

dotnet sln add RisklLevelApp.Core/RiskLevelApp.Core.csproj
dotnet sln add RisklLevelApp.Tests/RiskLevelApp.Tests.csproj

dotnet add RiskLevelApp.Tests/RiskLevelApp.Tests.csproj reference
RiskLevelApp.Core/RiskLevelApp.Core.csproj




namespace RisklLevelApp.Core;

public static class RiskEvaluator

[ ]
{ static string GetRiskLevel(int age, bool smoker, bool hasCondition) * v
{ if (age < 18 )
return "Low";
if (age >= 18 && age < 40)
{ if (smoker)
{ if (hasCondition)
elsereturn Medium"; : . I Il -.. s e

return "Low";

}

else

{ RiskLevelApp.Core/RiskEvaluator.cs

if (hasCondition)

return "Medium";
else
return "Low";

¥
}
if (age >= 40)
{

if (smoker && hasCondition)
return "High";

else if (smoker || hasCondition)
return "Medium";

else

return "Low";

}

return "Unknown";
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namespace RisklLevelApp.Core;

public static class RiskEvaluator

{

static string GetRiskLevel(int age, bool smoker, bool hasCondition)
{
if (age < 18 && age > 0 )
return "Low";

if (age >= 18 && age < 40)
{
if (smoker)
{
if (hasCondition)
return "Medium";
else
return "Low";

}

else
{
if (hasCondition)
return "Medium";
else
return "Low";
¥
}
if (age >= 40)
{
if (smoker && hasCondition)
return "High";
else if (smoker || hasCondition)
return "Medium";
else
return "Low";

}

return "Unknown";

Clgal gaol olxalwl CC o »
2ol agall Judo

Codalyze 6151 Ui

Joo extensionJl ol oy
VS Code

CTRL + SHIFT + P bon

JaUl yoll jU2ig Codalyze : iiiJ
10lg Ul dails (rouss Jadhy sl



Code Complexity Report :loe Uiy

Function Name StartLine  EndLine  Cyclomatic Complexity (Threshold: 10) Lines of Code (Threshold:50)  parameter Count (Threshold: 4)
Program::Main 5 8 1 4 0
Program::GetRiskLevel 10 41 A2 32 3

Jadl

Source Code: 2da899a4-4956-1110-8edb-263d64ae3d6bb.cs

Generated by Codalyze on 2025-06-14 19:31 eJ I
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.ine EndLine Cyclomatic Complexity (Threshold: 10)

A1 A 1?2
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namespace RiskLevelApp.Core;

public static class RiskEvaluator ') oo
{ °
public static string GetRiskLevel(int age, bool smoker, bool hasCondition) ° . o
( 1 ]

{
if (IsChild(age))
return "Low";

if (IsYoungAdult(age))
return EvaluateYoungAdult( hasCondition);

if (IsOlder(age))
return EvaluateOlder(smoker, hasCondition);

return "Unknown"; —LLQ&L” M LJ_LC LJ_QQJ
} 5941 poual slel JuUs (o

private static bool IsChild(int age) => age > © && age < 18;

private static bool IsYoungAdult(int age) => age >= 18 && age < 40; (RefaCtOFIng)

private static bool IsOlder(int age) => age >= 40;

private static string EvaluateYoungAdult(bool hasCondition)
{

}

return (hasCondition) ? "Medium" : "Low";

private static string EvaluateOlder(bool smoker, bool hasCondition)

{

if (smoker && hasCondition)
return "High";

if (smoker || hasCondition)
return "Medium";

return "Low";




Code Complexity Report

Function Name Start Line End Line Cyclomatic Complexity (Threshold: 10) Lines of Code (Threshold: 50) Parameter Count (Threshold: 4)

RiskEvaluator::GetRiskLevel 5 17 4 10 3

Qniiree Cnde aaeAAder-4954-11fN-Redh-2A3ARAar3dAh re
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Cyclomatic Complexity (Threshold: 10) Lines of Code (Threshold

10
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Visual studio ®
* Analyze -> Calculate Code Metrics -> For Solution
gl
* Analyze -> Calculate Code Metrics -> For <ProjectName>



Before Refactoring :

Code Metrics Results

= .
=]  Filter: None

Hierarch Maintainability Index Cyclomatic Comple...

rogram
E’% Main() : void
@1]3 GetRiskLevel(int, bool, bool) : string

After Refactoring

Code Metrics Results
= —
w| | Filter: MNone =
Hierarchy = Maintainability Index Cyclomatic Complexity  Ds

4 ] RiskLevelApp (Debug) 16

4 % Program 16 (CC) .\.‘!.'0-9-1" Uﬂ.ﬂ.'.}.ll
% Main() : void 1

@ GetRisklLevel(int, bool, bool) : string
@)L, ischild(int) : bool

Eqﬂ IsYoungAdult(int) : bool

Eqﬂ IsOlder(int) : bool

o=}
oo

LD 00
oo

i |

Lluodl s Solajlg
(Maintainability Index)

Ve
A

L NN N R RRE
b ]

[T
[
L e e L e =

=
[+=]
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RiskLevelApp.Tests/RiskEvaluatorTests.cs

(1} ([ 1}
using Xunit;
using RiskLevelApp.Core; ¢ e o

( 1 ]
namespace RiskLevelApp.Tests;

public static class RiskEvaluatorTests

[Fact]
public static void GetRiskLevel Should ReturnLow When_ AgeUnder18()

var result = RiskEvaluator.GetRiskLevel(12, false, false);
Assert.Equal("Low", result);

[Fact]
public static void GetRiskLevel Should ReturnMedium_When_YoungAdultWithCondition()

var result = RiskEvaluator.GetRiskLevel(25, false, true);
Assert.Equal("Medium", result);

[Fact]
public static void GetRiskLevel Should ReturnHigh When_OlderSmokerAndHasCondition()

var result = RiskEvaluator.GetRisklLevel(65, true, true);
Assert.Equal("High", result);

[Fact]

public static void GetRiskLevel Should_ReturnUnknown_When_AgeIsNegative()

var result = RiskEvaluator.GetRiskLevel(-1, false, false);
Assert.Equal("Unknown", result);




0o le J5 awcyoll eulgdl o

private dojoo laugs oyl Lubdos U Wb

RiskEvaluationHelpers.cs :auouuig b1 cun JI ledbid e
RiskEvaluationHelpersTests.cs :ouwl Loyl JWib W 130 Lo s oJ



(1] ( 1]
namespace RiskLevelApp.Core; OQ_JI-O-C m

( 1 ]
public static class RiskEvaluationHelpers

{
public static string EvaluateYoungAdult(bool hasCondition)

{

return (hasCondition) ? "Medium" : "Low";

public static string EvaluateOlder(bool smoker, bool hasCondition)

{
if (smoker && hasCondition)

return "High";

if (smoker || hasCondition)

return "Medium";

return "Low";




loc @b

J—0 Un_uuuwo AU (GetRiskLevel) U_quJJI Ll Lol jlucel Lusaoy
S (oo dudinio JoWBUl douls gl a8 cuus - JuoBll s JBuwl
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namespace LoanApp

{

public class LoanEvaluator

public string GetLoanEligibility(int income, bool hasJob, int creditScore, int dependents, bool ownsHouse)

{
if (income < 2000)

return "Not Eligible";
if (hasJob)

if (creditScore >= 700)
i (dependents — 0) LoanEvaluator/LoanEvaluator.cs

return "Eligible";
else if (dependents <= 2)
return "Review Manually";
else
return "Not Eligible";

else if (creditScore >= 600)

if (ownsHouse)

return "Review Manually";
else

return "Not Eligible";

}

else

{
}
}

else

return "Not Eligible";

if (creditScore >= 750 && income > 5000 && ownsHouse)
return "Eligible";

else if (creditScore >= 650 && dependents == Q)
return "Review Manually";

else
return "Not Eligible";
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LoanEvaluator.Tests/LoanEvaluatorTests.cs

using Xunit;
using LoanApp;

namespace LoanApp.Tests

{

public class LoanEvaluatorTests

{
[Fact]

public void GetlLoanEligibility Should Return_NotEligible When Income_ Low()
{

var evaluator = new LoanEvaluator();
var result = evaluator.GetlLoanEligibility (1500, true, 800, 5, true);
Assert.Equal("Not Eligible", result);




Visual Studio gl VS Code plxxiwl (300 *
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