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/*
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greeting messages

*/

string[] names = new string[] { "Sophia",
"Andrew", "AllGreetings" };

string messageText = "";

foreach (string name in names)

{



if (name == "Sophia")
messageText = SophiaMessage();

else if (name == "Andrew")
messageText = AndrewMessage();
else if (name == "AllGreetings")

messageText = SophiaMessage();
messageText = messageText + "\n\r" +
AndrewMessage();

Console.WriteLine(messageText + "\n\r");

bool pauseCode = true;
while (pauseCode == true);

static string SophiaMessage()

{

return "Hello, my name is Sophia.";

static string AndrewMessage()

{
return "Hi, my name is Andrew. Good to meet
you.";

}
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[] numbers = { 1, 2,
sum = &;

for { i =8; i < numbers.Length; i++) [
5 sum += numbers[i];
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Console.WriteLine("The sum of the numbers is: {@}"

input =
value;
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;1< on; i++)

Console.WritelLine(i);
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Claa o il 4led A DEBUG CONSOLE 4a ! - "messages
e 43 yhay Andrew's greeting s_oul dad S5 L jll Clagdedll ()
A3 fi

A paat 8 liae Lisal 88 63 Adalh addiudi ¢ pall) 28 4

eyl Claglaill 73 503 e (5 5iny Program.cs <ile Of (e 25U Y
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This code uses a names array and corresponding

methods to display

greeting messages

*/

string[] names = new string[] { "Sophia",
"Andrew", "AllGreetings" };

string messageText = "";

foreach (string name in names)

{
if (name == "Sophia")
messageText = SophiaMessage();



else if (name == "Andrew")
messageText = AndrewMessage();

else if (name == "AllGreetings")
messageText = SophiaMessage();
messageText = messageText + "\n\r" +

AndrewMessage();
Console.WriteLine(messageText + "\n\r");

bool pauseCode = true;

while (pauseCode == true);

static string SophiaMessage()

{
return "Hello, my name is Sophia.";
}
static string AndrewMessage()
{
return "Hi, my name is Andrew. Good to meet
you.";
}

a8 g7 adadi el debugger tools cUasl Zaaa Q\jqi PREGVI NS |
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foreach

name in names)

if (name == "Sophia")
messageText = SophiaMessage();
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Program.cs X

[1 names =
messageText = "";

name in names)
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"\n\r" + AndrewMessage();
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messageText = messageText + "\n\r" +
AndrewMessage();
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messageText = SophiaMessage() + "\n\r" +
AndrewMessage();
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Hello, my name is Sophia.
Hi, my name is Andrew. Good to meet you.

Hello, my name is Sophia.
Hi, my name is Andrew. Good to meet you.
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${workspaceFolder}/bin/Debug/net7.0/Debuglel.dll

Cwd
Aigionall Blaall Jaadl Juls e andl 2aas
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"version": "8.2.8",

"configurations™: [

"name" :
"type
"request
"preLaunch
"program”: "
"args": []

"stopAtEnt && "externalTerminal™
== “integratedTerminal™
= "internalConsole”

"name" : e Attach™,

"type™:

"request
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] File Edit Selection View Go Run Terminal Help

@ EXPLORER

~ OPEN EDITORS
~ SPECIALPROJECTS
- wscode
{} launchjson
{} tasks.json
~ Project123
* bin

> obj

Program.cs
Project123.csproj
~ Project456
* bin
> obj
Program.cs
Project456.csproj

launch.json and <k e (5 5isy 3 vscode alaall o sy
Glalaa (s SpecialProjects Jesll dalius alaay ) i tasks.json

(il launch.json <ale (S l€a al Gl JEal) sy
"Project]123" and "Project456" Aukai (e JS il K5

"version": "0.2.0",
"configurations": [
{
"name": "Launch Projectl123",
"type": "coreclr”,
"request”: "launch",
"preLaunchTask": "buildProject123",
"program":
"${workspaceFolder}/Projectl123/bin/Debug/net7.0
/Project123.d11",

"args”: [1,



"cwd": "${workspaceFolder}/Project123",
"console": "internalConsole",
"stopAtEntry": false

}s

{
"name": "Launch Project456",
"type": "coreclr”,
"request”: "launch",
"preLaunchTask": "buildProject456",
"program":

"${workspaceFolder}/Project456/bin/Debug/net7.0
/Project456.d11",

"args": [1],
"cwd": "${workspaceFolder}/Project456",
"console": "internalConsole",

"stopAtEntry": false

43 S LIS name, preLaunchTask, and program Jsia o LY
l@é\jgu}:eﬁg@ﬂ\ Laaill el Jaa Sl oA name 4w daas
Y bl zeali ) dass 2225 s RUN AND DEBUG 4wl ¢paiine
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Aagall JLSY 45 sllaall e ghaall g slansall algall e tasks.json
Adlad) o384 tasks json —ale (oS li€a o AU JUal) o
"Project123" linkiy Aalall el Gllee slawall algall 203
ik sine yyad Cllee (gl aaend L) dage Gazi "Project456" s
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"version": "2.0.0",

"tasks": [
{
"label": "buildProjecti123",
"command": "dotnet",
"type": "process",
"args": [
"build",

"${workspaceFolder}/Project123/Projectl23.csproj",
"/property:GenerateFullPaths=true",

"/consoleloggerparameters:NoSummary"

I,
"problemMatcher": "$msCompile”
}s

{
"label": "buildProject456",

"command": "dotnet",
"type": "process",
"args": [

"build",

"${workspaceFolder}/Project456/Project456.csproj",
"/property:GenerateFullPaths=true",

"/consoleloggerparameters:NoSummary"

15

"problemMatcher": "$msCompile"



gl A Jaunch.json and tasks.json <lale Clfiaad sy xa
sUadl sl Juaill &l L RUN AND DEBUG 4ild (i e
sloul AUl 4al3l) ddasl el Project456 s Project]23 (o

:Jarill (g oS Alaiial) Al 8 diia g pral) Jaadil) il <3

File Edit Selection View Go Run Terminal Help

RUN AND DEBUG  [» | Launch Project123 v | & e
Launch Project123

| aunch Project456
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~ VARIABLES

Nodejs...
Azure Static Web Apps..
Add Configuration...
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request, preLaunchTask, program,
and console
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ik (S8 ba C# J Visual Studio Code sUadl zavas acyy
) Tl g s 130 anas oy el 3 13) Laih LeLants o il 3
i gil) Lol oy <5 (Sas conditional breakpoint dula p& e ¢ ddads

B3y 5a B8 g Adati a3 3k e )3 e 43k )

4 sian (b iall e glaa llay ke elad] oty o 585 lif in il
sl o san cchlilal) Jalas a1 48 siemall pacat calas¥) daxie ALl
i new Wle 4adle puia g a8 Al Ciladiiall Gosd Lasaly o o8 Al
s (i 5 AL (e ) zUinS for JA1s 46 shad) duma ) Cladetl

newﬁw\uﬂumkﬂ&yu&)ﬂ\ Jg.)ﬁ«ﬂ.iﬁj caalall

AUl daae pall Gladlails Program.cs —ale Gl siae Jadal )

int productCount = 2000;
string[,] products = new string[productCount, 2];

LoadProducts(products, productCount);

for (int i = @; i < productCount; i++)
{

string result;

result = Processl(products, i);



if (result != "obsolete")

{

result = Process2(products, i);

bool pauseCode = true;
while (pauseCode == true) ;

Clilll Jaadl LoadProducts o shal Ayl dalaill o8 aniing
(e Al Slaaladll ) S ecilibull Jaead 223 products 48 sas A
Process1 and Process2 slesall cull¥) oind g 48 shiaall JOIA
Cile e A Al o sla¥) Cacal calSlaall cillasd iy oLisy Y

;b sl Program.cs
static void LoadProducts(string[,] products,
int productCount)

{

Random rand = new Random();

for (int i = ©; i < productCount; i++)

{

int numl
int num2

rand.Next(1l, 10000) + 10000;
rand.Next(1, 101);

string prodID = numl.ToString();

if (num2 < 91)
{

products[i, 1] = "existing";



else if (num2 == 91)

{
products[i, 1] = "new";
prodID = prodID + "-n";

}

else

{
products[i, 1] = "obsolete";
prodID = prodID + "-0";

}

products[i, @] = prodID;

G sde i Giyra Yoo oLl LoadProducts <oslud) (i
Alia xiiall caa s Jisl existing, new, obsolete dad =iy

new b claiial e e auzg oty o W s 7)) Aty Jlaia)
‘Program.cs —ile diles ) AUl 5 hall Cacal ccilibull dadlas 3lSlad]
static string Processl(string[,] products, int
item)

{

Console.WritelLine($"Processl message -
working on {products[item, 1]} product");

return products[item, 1];

static string Process2(string[,] products, int item)

{



Console.WriteLine($"Process2 message -
working on product ID #: {products[item, ©]}");
if (products[item, 1] == "new"
Process3(products, item);

return "continue";

static void Process3(string[,] products, int item)

{

Console.WriteLine($"Process3 message -
processing product information for 'new'
product");

}

Aluls aa yig 225l Jils ) Process] and Process2 callul) a yi
return a string

A il S 13) Process3 ediw Process2 skl o)l LaaY
new

Save 22 Visual Studio Code File 428 & ¢

b e (i 65 A (et 8 Program.cs <ile el (e il 0
) dana ) Cilanlanl)

result = Processl(products, i);

Start Debugging 22s o3 RUN AND DEBUG 4«ild =38 1

Process] and J 4use_dll Clalaill e Jasill Step Into aasiul |V
Process2

* VARIABLES and CALL STACK ghlial citihaadl) sy
RUN AND DEBUG 4«1&
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a3 s a3 B s gall i gl Adadi (340 aa) Cuglall 0 E )
Edit Breakpoint < gl d1as;
Al ail) JaaF Y

products[i,1] == "new",;

Enter JaaY!) #like e haxaall azy jaeill (oa je oy 22y alaif LaaV Y
adaii) abgill Adads (98 (uslall ylise e ne il £

(s) pan
;qahciﬁkﬂ\dﬂ\ww}ﬁ@@uﬁg\éﬁu\w_o

-
3

Start Debugging sUaa¥ sz

Aoba il el ddasi aie UW8ye udaill Cadgh s plan)
conditional breakpoint

VARIABLES pud (aria | Auia g jmall dad Jaay |V



Debug controls sUaa¥) auii 8 aSaill jualic <l gal Jay i 3 A
Continue 42 2a

VARIABLES a j de Gyaat i adf iy 9

Step Into ale¥! A 55k s Y«

Processl 4wy (e ab Sis Step Into 23 &6 )Y

s e e Jasy 4l 414 Process1 ol Lay VY

Ak ) gl ol a3 8 el 8 ylaill Alal 33 )Y

iy Jlaia) @llia (bl Zallad ailSlae o (53 g il 13a 3
Al (a8 g5 ddati aadiies S 1Y) pew s il () sSo o L 7))

L algd Sl 3l Claiall aal e ) giall

gy o 58 Ladie <8 gl) (e il Ada 30 i i) s el a6 ) oS
i) aal

Al Slagdadl) 2dw &)Y Stop LN aaddul N €

ok Akl (g5 Adads (0 oSy e 8l | Ll
dadA
roa o) 138 (e Laa _S3 ay (Jlaga Ol gl (L Lk

Gk iy standard breakpoint dusld i g ddadi aadil
(8 55 AL Adaae Lol o35 e JS 8 Ui 5

&y conditional breakpoint dua i 8¢5 ddadi andinl
true o) (sihie juad el vie U5 (G



L85 38 g <) pamial) AB) ya - (el A

A8l el Algus 48y 5k (p)shall RUN AND DEBUG 4<ild i
danl)l 38y 48l a5 expressions < waills variables &l el
aatl) dlee £ e gl Jalas 3 ))y) 5 observe execution flow

Run and Debug Ui gl g Jiudi daild aludl aad

L Llle a5 @l 38 RUN AND DEBUG 408 (e and JS sy
KT @Mﬂ\ Llac o L] e\.uﬁ\ 5 (e Ae gana ebil.u\ OsSa

VARIABLES & jial) acd

gUad ¥l past e puiall Alla G348 gidl ye &l il aelid e llle
Fuma ) ciladeil) i dglaial

Bl Locals (i my ¢dUaill coa Sl e aalathy <ol patiall and o 58y
() skl Jall glaill 8 sl

(.@_...J\ AN (3 e e dia g el CilEUail) &b (expand) C_“a Sl
variables lilSll <l jusiall wié Wyl li€ay gail) ol oy )
4 5iSall numbers 4 sias 4 L3S Al el and objects

Locals @il (e



RUMN AND DEBUG [> .NET Core Launch {console) v 433 -+ Program.cs X

~ VARIABLES = Program.cs
v Locals ? readResult;
startIndex = @;
goodEntry =

[1 numbers = { 1, 2, 3, 4, 5 };

e.Write("\n\rThe 'numbers’ array co
h ( number in numbers)

Console.Write($"{number} ");

and aladinly (Jedill cdy 8 e ded s Ll oSl
Ao Jial 3 jaiall aul (358 La 5 e |8 i) eli€ey VARIABLES

R-REREN

WATCH 42 o) gi saaliiall acid

Oy 38 PAaliae dlud o C gl e B e Ala el oy g5 i€ ol 13
and 4 (4 6Sy A Sl sa 1aa (BLE )l 5 e JS 3 il (e Caall
2 WATCH 4l

el AdlaS jelay) Add Expression Jmsd 48] 51 aaas oliSay
castall e Ll i€y ¢ JaaS caid) pal i ) aaie aul JA0Y (+
Add to watch 215355 VARIABLES au8 (8 ja2ie 358 (et

Jiiti o\ Lol WATCH g Jala Ol el gaen Cuaad i
el ClLagletl

CALL STACK 5o 5} (uiSa pnid

Adlia) 2 AT gl (e U sl dma yall Claglaill Lead JAis pe JS 8
il &M\ . Ladic c‘_'é:\,\jaﬂ\ ele dtu) wiSa é\ cleain) daa
il g sledinl &G G bl e Al sk dailE el 1diea &l
s CALL STACK leleain¥) wa Jiay s al culldl

sl Clele i



gsdl o Jgiall Jslad Lexie 13ia CALL STACK s 015
cisia e liiu) Hiplai = 5l 13) WATCH Lpad 5l sl ol
b Lo 40t aSaill sy 8 Al Wlle (5 yiad

Exception has occurred:
CLR/System.DivideByZeroException

An unhandled exception of type
'System.DivideByZeroException' occurred in

Debugl.dll: 'Attempted to divide by zero.'
at Program.<<Main>$>g WriteMessage|@ 1() in
C:\Users\howdc\Desktop\Debugl\Program.cs:1line 27

at Program.<<Main>$>g Process1|0 _0() in
C:\Users\howdc\Desktop\Debugl\Program.cs:line 16
at Program.<Main>$(String[] args) in

C:\Users\howdc\Desktop\Debugl\Program.cs:1line 10

)Lwy\ ... at Program G.Au).ﬂ\ < oLl ddliall ld de ganall e
el c.uﬁ 2y stack trace (eaSAll c_{.'u Uasl) Al Jaud 33 g gall
pe s ¢s WY1 G gan i o sle il &5 o sbud JS Jual s sl stack trace
B LY (e sleall it @li ¢ il oy Caxaall e S 28 (el
&8 0 sSs eJUall 13a & NET Jaani 5 (0 e glas Uyl (g
< UL 13 Chgas Ay ) Sy s s gtack trace oSl
Main s bl uaSall ¢l ol WriteMessage e <ol
sas 5 kil top-level statements e ¥ (s siwall Ol e and A
pSadll

& ol L gma (aind e CALL STACK aud claclay of (Sa
gl bty iy NET (i 5 o shaay 5l ¢ ol
Slaleill o b Aball ) Cullad) LY L st el e
MJ:AS Lud.\“ Glele il U»JSA ;\.’J\ tﬂ.\SA.i cL;a..'a\)'.'\é\ dS...u.\ cz\,)';.,q)..\l\
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BREAKPOINTS awd

Ry g ddlall a8 gall Adass Glalac) BREAKPOINTS ol (i y2a
Y monad dds oL Lelidand o) dipea (08 g5 Tl (Sail daladiial

CroSill el g ey (alid) Guadall) (o oS

o Fliaie asiual Ja) i)sﬁesgsh,éﬁkzgsd@\;};
launch configuration Judill (oS5 Cala Cupaad ) s )Y

;s WS Program.cs <ale (o8 dane pll Glagledll Euaas |

string? readResult;
int startIndex = 0;
bool goodEntry = false;

int[] numbers = { 1, 2, 3, 4, 5 };

// Display the array to the console.
Console.Clear();
Console.Write("\n\rThe 'numbers' array
contains: { ");

foreach (int number in numbers)

{
Console.Write($"{number} ");

// To calculate a sum of array elements,

// prompt the user for the starting element
number.

Console.WriteLine($"}}\n\r\n\rTo sum values 'n'
through 5, enter a value for 'n':");

while (goodEntry == false)

{



readResult = Console.ReadlLine();
goodEntry = int.TryParse(readResult, out
startIndex);

if (startIndex > 5)
{
goodEntry = false;
Console.WriteLine("\n\rEnter an integer
value between 1 and 5");

}

// Display the sum and then pause.
Console.WriteLine($"\n\rThe sum of numbers
{startIndex} through {numbers.Length} is:
{SumValues(numbers, startIndex)}");

Console.WriteLine("press Enter to exit");
readResult = Console.ReadLine();

// This method returns the sum of elements n
through 5
static int SumValues(int[] numbers, int n)

{
int sum = 0;
for (int i = n; 1 < numbers.Length; i++)

{

sum += numbers[i];

}

return sum;

Aona ol Glaaledl) das) yal 4883 28 Y



A TEPREERY,
duwed Ao (5 giny e die Ad ghias dane pll Gladadl) 225 @
LSl Bas g 8 ) AY) dase jull Glaaledll ja 2% @
4oy Al p Aol paie o8 ) JAL aadtieal) Giladadll llal @
& il o e s ccaslul 8 e senall pma ) Cilaglaill Cusni @
8 e il g5 5 ¢aSaill Bas

Save 23> Visual Studio Code File 4@ & Y

Remove All Breakpoints 23> Run 4«18 3 ¢

) G pail) (e Aiie g3 Jalss g D)) ) el (525

Start Debugging 23> RUN AND DEBUG 4«6 & ©
Console.Clear(); ledsill jhau 2w aie Uad ¢igan Ty 1
Stop <&y 22x Debug toolbar staa ¥ aiii i ol oy yd 8.V

* launch.json el x38) 5 EXPLORER 43 ) Bl 8 A
ol
;b WS console demll dad Cuaad 4

"console":"integratedTerminal®,

cile kel &3 Save 22 Visual Studio Code File 4 3 Y
launch.json



Sl yaad g Gkl 714 daal e

Leilalat Al Glaiall OIS e il ) A) dxal je 3SE O (Say
Aona ) Gilaaledl) 4408 2ie

RUN AND DEBUG 4aild ) (5 a0 5 e Joagilly a8 )

Start Debugging 33> RUN AND DEBUG 4.8 & ¥

z>as DEBUG CONSOLE 4~ ¢ e KQéj)&d\LﬁL{ﬁ\,m%ﬁ
Debug101.d11 Gxhilly (3 yall cUadl)

Ua;d.yb.ujua)ceb‘ﬁé\.a\.bay Y
< InternalConsole (» console 4wl dad i (sl
an g b ~3la) ) Jiadall 0685 ale & Integrated Terminal

Slo ssind Sl WSail Ban s adge maa L) dalay V) G caSadl)
s 3

DEBUG sl ¢ Jaaiilly a8 ¢y aall Jiud cila sl dilaia 3 ¢
TERMINAL 4s s Il CONSOLE

alldas il Al 1) vie U e (il 55 08 4l Claglaill 305 (g JaaY 0
n Jdad Jaal s
b LS TERMINAL 4a 5 e =1 Ay san of cang

The 'numbers' array contains: { 1 2 3 45 }

To sum values 'n' through 5, enter a value for 'n':

3 Jasl TERMINAL el sY) 42 50 8 .1
Gkl e ) AY) gl Y
1ok WS TERMINAL s 5 e 71 aY) sam ol cany
The 'numbers' array contains: { 1 2 3 45 }

To sum values 'n
3

through 5, enter a value for 'n':



The sum of numbers 3 through 5 is: 9
press Enter to exit

M\ahjéc\‘éﬁ:\.mj)’.d\s‘sﬂ:;

&ssThe sum of numbers 3 through 5 is: 9 :Js&al )
05 0 e ¥ 3,45 255 Gl 3 (e ddsiadll palic (8 el
£12 4ie il & ganall

RUN AND DEBUG 4«3 & VARIABLES pud alasin) liSay
A s gaarl

variable state siall Ala 48) ya

Gl e 300 L6IS i) Alla 48y Al «VA onny 3
okl 8

Ul Ayl lalaill Hlass o (a8 65 ddai ()

Console.WriteLine($"\n\rThe sum of numbers
{startIndex} through {numbers.Length} is:
{SumValues(numbers, startIndex)}");

Start Debugging 23> RUN AND DEBUG 4«1 & Y
TERMINAL 4s d ) DEBUG CONSOLE 4a ol (3 Jaadll | ¥
3 Jasl TERMINAL o 5Y) 4 50 8 £

(a5l Aadi vie U e dma jull Cilaglaill 355 ) ST

RUN AND 4lé 8 VARIABLES axd dzal jal 4885 33 0
DEBUG

3 *s startIndex J Leala ) Al (et o a5l Jaay

Step Into ae¥! N 5 sha 2aa 1

VARIABLES and CALL STACK (sasf Cpaa’i oy 43 Jaa Y



) Jaiil 38 dume ) Glalail) 2iii G CALL STACK avd zoa g
SumValues < siuY)

Aad Agdaall il juaiall 3y 53 VARTABLES <l siall and s
sledin) Aoy e n slul) ddre dad (sl 25 ) sall 22l
il eland ) sl a5 cdllall sda L& startIndex sy
reference Gsa e 13850 ul s (bl i 88 dadll O a3 )

pointer

0 = sum () Auzall dadll 3523 Y s Step Into w3 LU A
VARIABLES aud (5 4auia gall Cila glaall daal jal 4i80 25 4
rok e s O e

RUN AND DEBUG [> .NET Core Launch (console) ~ £ -

* VARIABLES

4 N0 e i) sum J Al dagdll o Iy

numbers [int[]] 23~ numbers 44 staall g gil Y »



RUM AND DEBUG [» .NET Core Launch {console) ~

~ VARIABLES

~ Locals

~ numbers [int[]]: {int[5]}

[@] [int]:
[1] [int]:
[2] [int]: 3
ElIRELAE
[4] [int]:
int]: 3
sum [int]: 4

i [int]: 3

el 2l i aladiuly 48 fadll jualie Il Jgeall 2badl S5 ) Y
ball ) satiall

Qsé 33‘9;;jpd\tih\&\aiﬂ)}f\tbﬁg L)i:_)\:ﬂ By Lél:laj\ilaés C)J;S§ cadlall sda Qﬁé
sV aadinall dgal 5 i daulu¥) Ayl Glagdedll 5 candiivall dgal
il Al dma i) Clagdaill 23350 I3 gas 1-5 48 siimall pualic
O ¢ iall ) satiuall 48 ghiadl jyalic ) J s sl andiiiall il
Cilaghetl) a2 Y 4 e 3 G e (551 52 A shaadl) juale
JS‘A\LA;\"M\U‘)@A!\?GJiU‘::\"MJJ\

Stop alay) daa ey @Mﬂ YIALN elaay VY

A2l ] B B il A VY

adiiall Llllas 5ok (e adiivall gal 5 8 USEAN o3 sl Koy
oo dana ) Ciladdaill 8 asaniad Loal (S 4 5 0 o Al JAl
B 05 O g cale IS5 iy i Al Aadl (e 1 2k Bask
Gt (e (5Sy 38 Aal) o3 8 caddiosall dgal 5 ¢ LY Mg s Lol

b LS Lma ) ilalasll Cypaas
Console.WriteLine($"\n\rThe sum of numbers

{startIndex} through {numbers.Length} is:
{SumValues(numbers, startIndex - 1)}");



o A 1 Y A all dma l) ileslall J5S5 (52 500

TERMINAL

The ‘"numbers’ array contains: { 12 345 }

To sum values 'n’ through 5, enter a value for 'n":

The sum of numbers 3 through 5 is: 12
press Enter to exit

Liial o5 ¢ yiall cosla¥) aladialy Ayl Claglaill Caniy Q8 )
Program.cs <l
TERMINAL (8 53 eaiiall Aaiill (2 je (30 (3823

daahie AKGe paadl yariable state peadiall s gl Caaadin) 2l

A yal) @ s A 3
2l g e ) atied il <l jpeil) 481 el WATCH anid alaiind (Say
STl
dc gana sz‘; o8 ) Al ¢l jal €J¥9 Canakat szs: Sazi il Uyl
s (3 sfige e gl i el Aalal) dpma ) cilagledl) (o e ccnilily
i aladin) ey 5 (e ST el Gaside (Al ()5S Ladie
A sl danall 48) )l WATCH
AUl daae syl Gladaill Program.cs —ale Cuwaal )
bool exit = false;
var rand = new Random();

int numl = 5;
int num2 = 5;

do



numl
num2

rand.Next (1, 11);
numl + rand.Next(1, 51);

} while (exit == false);

Program.cs <ale as) ¥
(el Al Clandadll jlaws e (i g5 ddals (el | ¥
: G WATCH s cpad €

num2 / numl > 5
Start Debugging 23> RUN AND DEBUG 4«6 & ©
WATCH 5 VARTABLES (sand (8 fua s aall all 1aaY
true ) & WATCH Ll s 5 s Continue 4alie s Y

dalie daad (Y1 S 8 true V) WATCH el a3 13)
A0l s e true 8 A sl (Al &l e sae Continue

WATCH i aladivd 1€ 8 Haill 4382 38 A
‘L@-tdjd}oj.\&?M@JWJJ‘L-\M\U‘HJL‘}JJM‘\M‘;

e.uﬂ@\ M\Jﬂsw)ﬁ\uqus)uq)muuw\uj&&m
iixdl WATCH aud alaind ¥ Gliey ol 136 Jias WATCH
Lol 1

VARIABLES awd & yiia ) Aimall dagdl) Sy

pad A€ay sty e Lapd L) Led 2 5 i) Sln (S5 8
¢P‘ﬂﬁgegﬂ\OAI{LQJAQQI)IHEB[HSLL&Eg;‘LARJAd}LES
) S..~ :~.~x‘ Qﬁj "; ..~.~ M\A ....~ - &‘)L

el o 5 ) Fma il ciladerl) Aaal yal A0 3 )



O exit OY do Al (e 13 7 A5 o dase ) Siladdadll o LY
(shiia i 8o yuad ) sliag Lace o Ua pd 18 13 trye o 5S0
exit [bool] st ) pestall 530 58 VARIABLES asd & Y

Set Value 22

Cy A e ) Aimall dell juad 0 VARIABLES aud liSay
Silalail) Joléi 488 48 yaae 3 i Lodie 13k 138 0S5 o)) S eJanil
e Ja il ae Al

Enter e baal & true <€ true ) exit 4ed (el | ¥

die Gubill @) J) true ) exit el yuis (S 5 cadlall o2 (_g
while 3 luall 8%

Continue 4=tic 2aa ¢

el elalad iy (2 23 DEBUG CONSOLE 4a of o 3aaY 0

bl
4ai8 s WATCH 5 VARIABLES (oax laks Cuadiiu il Uyl
RUN AND DEBUG

DA

roAl 138 (e W SE Gy ) Aagall L) any L Lk
RUN 4aild 8 VARIABLES ad aladinly yuxiall s 481 1o @

AND DEBUG
WATCH s pladinly ddlie callul ol Cgll jie et Ciiad o
RUN AND DEBUG s 3

RUN AND DEBUG 4«8 ;8 CALL STACK paud p2iiul o
WATCH x5l LY aad) adsall e ) giall
Gy A peiall Ll el juedl VARIABLES aud p2diul o
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elalad La o et ccupaill 13a 8 daae ) Glaadadl)l Glaad a3
AUl a8 A8 plamy QluiS) e @liae Lua g

Jdiall s (gl

Gl yartall g breakpoints a8 gil) Jalay G«uﬂ e\JSL.u\ ‘_A\ EU;S (A8 giall
44 e i diseLud RUN AND DEBUG a3 VARTABLES
REIY LN |

Visual Studio Jse & Ml dma ) ciladell 23 ga3 Jaal )
/ b S

This code instantiates a value and then calls
the ChangeValue method
to update the value. The code then prints the
updated value to the console.
ChangeValue < sl sledinly o 5éi 2 value diie Claglaill o2
aSaill Bas g ) dBasal) Al deliday clld aay Sladdadl) o 685 vglue Cuaad]
*/

int x = 5;
ChangeValue(x);
Console.WritelLine(x);

void ChangeValue(int value)

{
}

value = 10;

A gllaal) Al gl A ilagdatl) 55 Camy Y
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ool e Léd;iﬂ Cadll Jslall aal ga cUady! @.ua\_d.ud &m\ JUEL
LGl

UCial) paait C# sUbAY) zrauaa @) ga) Ldis
RUN AND DEBUG 4« & VARIABLES
;AU dne ol Glaalail) Hlas Ao a8 ¢ Adadh s |

int x = 5;

RUN AND DEBUG 4l &l | Y
Start Debugging *3> RUN AND DEBUG 4«ié Jlef & ¥

iadll 5> Run and Debug 4«ié & VARIABLES asd (& £
X (o) Aaall

5 slad das Debug control RERERY Y L.r“' ?S;ﬂ\ &\jdi day 3 qu 0
Step Into 2Le¥! )

e e o S e il oL ¢ ) i) Sl e
Gl elgly danll Jlal aie s Y ox ded of LAy oV
ChangeValue

reference g« (= Y X ied ChangeValue skl e &
il Je Sis Y ol il value A opadl) o8 Jalbs x )
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ial=ill & value daitll ChangeValue «shad) g o) 2 5 S 13)
a5 sn) ciladatll Cuaad ) plinid cele il A,
sac 4ad ¢la )Y ChangeValue «sbuY) Cuant A 33 seadall da il
<usy ChangeValue =X Al dpna jll Gilagdail] Euat 5 sia
X (s3] A all dadll (i
:Jial) dss e

int x = 5;

x = ChangeValue(x);
Console.WritelLine(x);

int ChangeValue(int value)

{

value = 10;
return value;
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—



48 mal) (pa (glall Y

il ddads (el a2 RUN AND DEBUG 4ailé (e and (51 )
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CALL STACK s o
WATCH s28L5d) ani o
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“Visual Studio Code * breakﬁoint
Dbl B Sl e asasall 3ganll (G ¥V Gaslall 53 3 e
A ) Slalaill ) a8
Edit 4@l & Toggle Breakpoint < sill 4dasi Jyasi 2o @
A dae il Cladedll lan Caalia b GaV) ugladl 530 3 @
Toggle Breakpoint <& il 4dadi Jyas aos

* disable a breakpoint & s5 ddadi Jiaa’ ) shaall Sy oS Y
“Visual Studio Code
Run 4@l (1« Remove Breakpoint (3 &l e
Dbl i sl ) el peall A&l G5 e Gasall 5 Sl @
Disable Breakpoint — sill 4dadi Julaa’ 2as
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Visual - conditional breakpoint 4xa_y&ll ad gil) ddasi & L ¢
¥Studio Code

A ol elidin die Jad Ll ds 24y (ol g1 3dadi @
Aol iaghel) i L i o S 8 el o 52

conditional A4da i g dhad oLi3 shaall Sy aS 0
“Visual Studio Code & breakpoint
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Al Clapladll

Toggle Conditional 4da &l a8 gl dkasi Juas s e
Run 4«8 4 Breakpoint

238 & ¢ phaull a8 s (e geall 58 ¥ Gastall 30 3l e
Add Conditional Breakpoint 4la & < ¢ ddasi 2L |

83a 5 e 4 L Jaunch configuration dusddll (&5 cala A 1
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Al Claglaill ) e

aaa g hall 285l ) el pend) A (358 paV) sl 0 al Y
Disable Breakpoint & ¢ill adadi Julaxs

i) 20a 5 Gland) 8 b o 3 genl) 358 Gal) Gustall s a0
Add Conditional Breakpoint 4 & a8 55 alads

G35 Gand) Gl 5 il Ay il 55 Ak oLi) ) shaall Ry ranas
Add Conditional Breakpoint 2aa3 & ¢ ylaudl o8 ) jly (A 2 sasl)
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Al Gl sty C# 8 olEuY) dallee 283 o
Al Gl 028 (e 4K S (543 tpy, catch, finally
& Cpme Caaa Al Lealadind (Say g (Al Yl dpaa yy Cilagled AIS e
i Jars e oLy dallad dlags

try

{
// try code block - code that may generate

an exception

}
catch
{
// catch code block - code to handle an
exception
}
finally
{

// finally code block - code to clean up
resources

}
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Al

G g ety o LY dallase WiSay catch doke o el 3 jaa
dz‘é“ﬂh@j Catch“ﬂ&j‘ﬁ\'&j&d\éﬂ\éﬂ\m dsﬂd.\a.uﬂ\
L yia finally J€ ol Jadll g 2y catch 4S) ddn e
e ST (e hiall 2313 cCaad) ol Ldle ) diall o3 Al try <l e
Glaalail) ) a8V e Tey s yilly Ladss 21 finally sasl s 4LiS

WY 7l 8 s Al daa )

Jedilll G5 ey LT dAallzal catch 3oke e ) siall 25y o1 1)
el Und Al ) o yr 5 ¢ Gkl

fry - Uaes (panas 30 I Lma ol bl 23 503 e W) cppey 34
try-catch bai Jah Saliis finally

try
{
// Step 1: code execution begins
try
{
// Step 2: an exception occurs here
}
finally
{

// Step 4: the system executes the
finally code block associated with the try
statement where the exception occurred

}

}
catch // Step 3: the system finds a catch

clause that can handle the exception

{
// Step 5: the system transfers control to
the first line of the catch code block

}
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try, catch, and finally
try, catch, finally, and throw
try, catch, and throw

Qtryhuﬂ\«b\.ul:ﬂ\ﬂﬁ@lc Lﬁjmﬁﬂ\u

N al oLl ias o) g 2T 2 g 0 ) gal) Cadaii 1) Clagdedll

exception object sliiu) (A =yt Al dasa jall Glaadadll
el a8 Lfd\ dona ) Claaledl)

fcatch 4w ) Glaladll ABS g (g2 2l e

‘[ryédﬁst_gl.@_mumm '"eigdj\}aggiuw 51
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ffinally ALS (e a2l 58 L,
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compiler-generated exceptions

Cladeil) Aol g3 ol NET i < g ddassl g0 leliiuy) o Lis) o

L LY

ol J gaall ddand) gy L gLad) a3 AN il LU

b et Al cilleall L6 vie el NET dasdsi C8 5 7l
48 giaal (S Y Ladie 4k 24 ArrayTypeMismatchException
REPUSL

dad sl A glas ¢l ja) 2ie 4a )l o3 DivideByZeroException
va e integral value 4la\Sia

argument a5 Gudi S Ladie 4a )k 3 FormatException
e s

dujed Aglae die 4s )b S IndexOutOfRangeException
&5 e e dignd Jd e as )l &4 InvalidCastException
il cl g 8 3ide g i ) gl dgal s ) ol

) 3L A glaa ) ja) die as k2% NullReferenceException
A Hld atad IS

Sl & b Alee J4lad die 4a )k &4 OverflowException
QAR
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ArrayTypeMismatchException

xe ArrayTypeMismatchException ¢ sl ¢ eliiivl ¢ ok o

AU C)‘L” 4%%&\3%\&).\5\“%& Q.Qiﬁ“j\é.ac-\ﬁ\

(p)aS A glaa die ArrayTypeMismatchException Uit GM\
Al 48 gan B Al ) dad

string[] names = { "Dog", "Cat", "Fish" };
Object[] objs = (Object[])names;

Object obj = (Object)13;
objs[2] = obj; // ArrayTypeMismatchException
occurs

DivideByZeroException

dand 4 s 2ie DivideByZeroException g sill (e o liiul iy
P Eveiv %A\ﬂ\ JULa) C)‘L” ( a e Lﬁ)-‘ic ?EJ g Znaa e
e e dand 6] ja) 2ie DivideByZeroException

int numberl = 3000;

int number2 = 0;

Console.WriteLine(numberl / number2); //
DivideByZeroException occurs




FormatException
Aasss ) Bansii (4 56 Ladie FormatException g sl (el Eaay
z b e JSG bl O e (Gt JSI5 &5 Y Ladie 5l (xlla e
) b i a3 A glaw die FormatException «Liiu Jul) JE)

@M e
int valueEntered;
string userValue = "two";
valueEntered = int.Parse(userValue); //

FormatException occurs

IndexOutOfRangeException

de IndexOutOfRangeException sl (e sliiul # ko4
TS Gooed pladinlide gena 5l 48 shian (e aaie ) J ga sl Al slae
IndexOutOfRangeException sliiul JGl JUdl » jlay o 9aa
il ) values] 4 sadl (e 3AY) paiall et 4 glas die

values2 4 siadl AV
{3, 6, 9, 12, 15, 18, 21 };
new int[6];

int[] valuesl
int[] values2

values2[valuesl.Length - 1]
valuesl[valuesl.Length - 1]; //
IndexOutOfRangeException occurs

InvalidCastException

Ji 923 A glae 2ie [nvalidCastException g sil (e eliiul & yla oy

sl W JEd ok e diad f e e

string g 53 (= object Jisa3 4l slas 2ic [nvalidCastException
int e S

object obj = "This is a string”;

int num = (int)obj;



NullReferenceException

4 jae 2ic NullReferenceException & sl (e eliiul = jla ol
JUall 8 (Ve jgday e b e (S g 5 e pae ) Jeadll
) Jpa gl A glas 2ic NullReferenceException ¢ b oAb JsY)
cok S JEd null array 4e @ ddhan (e palc
Lds Gl ) Jgasll Al 2ie NullReferenceException

null string 4& )&

:JUia
int[] values = null;
for (int i = 0; i <= 9; i++)
values[i] = 1 * 2;
:JUia

string? lowCaseString = null;
Console.WritelLine(lowCaseString.ToUpper());

OverflowException
e Joad Lie OverflowException g 8l (e el sy
400 4«8 decimal Jysa3 4 jae 2ie OverflowException Ll
byte _sia )

decimal x = 400;
byte i;

= (byte)x; // OverflowException occurs
Console.WritelLine(i);
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(A5 A slaw die DivideByZeroException sliiul = yh ol o
DA g5 0n A shias A 2ma 5 (e Al

fIndexOutOfRangeException sliiul = yh ol e ¥

¢1,a) e IndexOutOfRangeException slfiu) 7k oh o

dgae 2ie IndexOutOfRangeException slifiul z b i o
A8 shaall 3 gan = LA 48 shina A yed

dgae e IndexOutOfRangeException slfiul 7k oL o
A E 5 e Al shinas (B ama g g8 e dad ()35
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dad (p 335 A glas 2ie nvalidCastException sliiul = yh o4 o
Al s e A ghias B ama g 5 (g

e Jasai A glas die TnvalidCastException slifiul & sk ol o
oy disnd ol mlla

*NullReferenceException slifiul & jha o e 0

Jiga3 A glaa 2ie NullReferenceException sliiul = yha o4 o
e dagai sl wlla ye

(A5 A slaa aie NullReferenceException il = yh 2% o
DAl e 5 e A ghian A 2daa g 5 e dad

Jsa dll 4 glas 2ic NullReferenceException sl = yh ol o
As i died e i o g )
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Uglaa ¢l ) 2e DivideByZeroException sliiul 7 5k eﬁa A
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o Jasad Aglasa 2ie InvalidCastException sl 7y o4 ¢
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Jsa sl A jas 2ie NullReferenceException sliiul & b ai ©
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C'_\\J\_).cQAJ:.'\STji'&h\ﬁ&c}}lctr\ymwtr\y-catch.bddjﬁg
alida cUiul ¢ gl mlladll catceh 3ke S 23a3 catch

3 ke e (CLR) 4xilil) 45l Jaadd 8 g Gy o liiinl & Hha oty Ladie
@sing Y Ll daiall Gludy) S 13 oY) dalles Wi catch
p s cda ha 25 A LWL & 68 e Jalatl) LSy catch Boke e
Gl ety ¢ Mall slal) e ding (2 el e &y CLR
13) anlial catch sbe Lo siall 2 s Cilele YY) (uiSa e
Alu ) CLR Ua_rd o W) dalladl catch s_ke Ao ) siall a4

bl 3,885 gy g aaiinnall pellaa e oL

try-catch (bl Jaai 285 & g (o el 124 &

By dyaa gy laglat £ g udia sL)

38 £ U] dendind dma y Cladlad g5 e ol & oY) eligha
o

Visual Studio Code ¢ s Sie il )

Open Folder s i 2aa File <ale 43l & Y

Desktop s Al J&6l Open Folder alas z38 l sall a3 30 A ¥
Windows i gl

New s alae 2as Open Folder dae x38 lsall a j0 4 €
folder

Select Folder 22~ &5 Exceptions 101 sl alall dsendy o8 0
New s33a 43 yh ddass 20a Terminal 48 plall ddasall dailall 3 1
Terminal

s aSadibaa g Gubai (L&Y NET CLI command el aadiuiu
AU el ¥V Jas TERMINAL 4s 5! el sf s 50 8.V



dotnet new console
TERMINAL 4s 4 3lef A

Adapsy 4 20 1T

ko z3d Visual Studio Code EXPLORER 4aild aasiul |
Program.cs

Command Palette ! s¥) dx o) aas View (el dailall i Y
NET: 22 3 net: g J33 command prompt ) s¥) 4 se 3 ¥
Generate Assets for Build and Debug

Al daaa jll Giladails Program.cs <ale s sisa Jadiul €

double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;

int number2 = 0;
Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);
Console.WriteLine("Exit program");

Ao ) Alaledl) yasdldsdy 34 0

asti double, int 4 )1l Gl jaxiall (pe (e 53 addiyg Gubaill o)) LaaY

el
Aagwe daidall

Start Debugging 3> Run 48 & 1
2al) af sl die DivideByZeroException elifiul &igas Laa¥

sl



ixlia 23a Debug toolbar sladll aiii <lgal Loy i & Y
Continue

Program.cs X

riteline(floatl / float2);
riteLine(numberl / number2);

Exception has occurred: CLR/System.DivideByZeroException X
An unhandled exception of type ’System.DivideByZ tion® occurred in Debugl.dll: 'Attempted to divide by zero.'

at Program.<Main>$(String[] args) in C:\Useprs\ c\Desktop\Debugl\Program.cs:1ine 7

Console.WritelLine("Exi

Slankil Ala )l Al jae pandl @l g fe 4880 28 A
o0

Unhandled exception. System.DivideByZeroException:
Attempted to divide by zero.

at Program.<Main>$(String[] args) in
C:\Users\msuser\Desktop\Exceptions101\Program.cs:1
ine 7

Console.WriteLine() (! s¥! 3 Ll



b LS try 5 jlms alall cilagdadl) 41 Jals el (pacaiy a8 4

double floatl = 3000.0;
double float2 = 0.0;
int numberl = 3000;

int number2 = 0;

try
{
Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);
}

Console.WriteLine("Exit program");

try AU SUY) o Sl 7 yeiadl jeall daddl Lay )
try 5_ ke alaiiul die finally sl catch 3_be C# dlaa oLy calkay

tryﬁuﬂ\&@d\ﬁﬁd&m\ catch dunae y daled 4 (L) V)
PRI



try

{
Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);
}
catch
{
Console.WriteLine("An exception has been
caught");
}
Save 22> Visual Studio Code File 4@ & VY
Start Debugging 23~ Run 48 & VY
il antil A 21 AY) pasdl 488y 28 )

An exception has been caught
Exit program

D8 gadail) (ld cdhany JI o Y WY o) (e ae I e sl BaaY Vo
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Gilele i) (uaSa (5 ghe o o) COLIAST a4 o« Y (e S 3

A as ph &5 A (5 siuall (e B stack
Sl g o s e lELY) sl gl Jasily Y ol &yl vie
oo Uiay (aSlll @iy common language runtime dsilal Aall
3kl 281 s ¢ LY Aallas iSay catch ke e (5 5isg sl
13) e LY ae Jalaill LgiSay 35 Lgale ) siadl &5 ) catch (5!
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Al Slaidaills Program.cs el (o8 dana pall Sladadll Javiu
try
{

}

catch

{

Process1();

Console.WritelLine("An exception has
occurred");

}

Console.WriteLine("Exit program");

static void Processl1()

{
WriteMessage();
}
static void WriteMessage()
{
double floatl = 3000.0;
double float2 = 0.0;
int numberl = 3000;
int number2 = 0;
Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);
}

Hanall duna pull Claleill aal ol dady 33 Y

=i Sty A top-level eV 6 siwdl Gl e Ganli o
Process1() « s



WriteMessage() «siuY Process1() sl v o
7 ob i dua Slaadl) e WriteMessage() sl s sisy o
DivideByZeroException sLGiiuY!

catch s try dona )l Glaadedl) J5S (9 68 chlele atny)
~ CALL STACK Paused on breakpoint

Debugl.dll!Program.<Main>$. WriteMessage|® 1({) Line 24

Debugl.dll!Program.<Main>$. Process1|@ @() Line 14

Debugl.dll!Program.<Main>3{string[] args) Line 3

wJSA L_; Main L;A-\‘“A ﬁ.—ijlmis ‘53::;\2;\ 6 M ‘ Q\JL}C !..:~ - 63:3

Glele iy

Save 23> Visual Studio Code File 4@ & Y
Start Debugging 23> Run 4«38 & ¢

Gl il G2 ) AY) (il 4380 38 0

(o}

An exception has occurred
Exit program

LadA
ron oAl 138 e W SH a3 Aagal) L) (s L e

JALL aaall try dona ) Gladadl) )L...u\ d il try-catch i Jati e
Gladedll AU 3Uad Cpaa Chaal L;"J\ catch el Llal) 3 gunkill

try sl
u.u.JSA (5 glua (yudl &ﬁ)k ('a-i i) Jalaily catch 3)\.}9 ?M\ °
Oilele atuy)
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try-catch sl blds Jlas) - ¢ pal ©

alalad Lo 3 jadl Baagll oda 8 daaa yll Glaaladll Glaad anaind
Axlial) (8 48 amy i) e eliae b g

Try-Catch g
-l Lgda.ﬂ\ Glalee 4l (LY dalleas 28t
AU adatl) Clandaty Tl )

try
{

}

catch

{

Process1();

Console.WritelLine("An exception has
occurred");

}

Console.WriteLine("Exit program");

static void Process1()

{
}

WriteMessage();

static void WriteMessage()

{

double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;

int number2 = 0;

Console.WriteLine(floatl / float2);



Console.WriteLine(numberl / number2);

s 4a sk & ) LY LY processl wslud) dpaaty o8 Y
WriteMessage <« suY!

sie aSaill 3as 5 M) AU Al ) Proces s stul) sy o cany Y
- LY el

Exception caught in Processl
Processl sl z )& daae pdaled gl s Y €
r A AW oLl gy Ol Camg cCaraall Grdail) Jdsi vie 0

o0

Exception caught in Processl
Exit program

zaaas Lalal il 1 AY) Jile ) dalas el sasill 134 Gl 2 Y
-l d.\l..u)ﬂ\ Jdalad dliay ( JEL Jus L,,Jr- cellady)
Exception thrown: 'System.DivideByZeroException'

in Exceptions101l.dll

The program '[436] Exceptionsl10l.dll' has exited
with code 0 (0x0).



try-catch a3 Ja 4aa a1

b)) (e g2l BSaall J sl aaf AN Dyl Cilaglail) 2a

try
{

}

catch

{

Process1();

Console.WriteLine("An exception has
occurred");

¥

Console.WriteLine("Exit program");

static void Processl1()

{
try

{
¥

catch

{

WriteMessage();

Console.WriteLine("Exception caught in
Processl");

¥
}

static void WriteMessage()
{
double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;
int number2 = 0;



Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);

}

try-catch faaill alaaiuY Process1 ooshul) Cuasl i Jall 138
KRa b try A & WriteMessage sl eledinl o3
catch 3_be Aaul s 8L oy ) J LELY) LS (e Processi

eV sl @l jle
islhall 21 AY) L) ) Gadail) 1aa Jall 505

o0

Exception caught in Processl
Exit program

catch 4 245 24 Y Process] Jaly sliuy) Caliasy 1k daay
LlEl A e Li€all 0 gl sl o AoV (5 sinal @l e b
s g g ST cleleain) (uaka 8 Adlide b e e el Y|
Gl 8 e i) ) gif andin cadae cilslitin) g1 il CLE) e
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Catch specific exception 333aa Uil g) 63 Lldsl) v

eXCeption LY il U\ Caaled cBJ;jM 524 (e d.al.u &Lﬁj Lr°'
i) 4% ¢Olia 2 CH# Gankat ddau) g Lgdaladl) A G.J\ objects
3aa) 5 catch dusa ) Gladdatll () S cale (S, exceptlon class

Al System. Exception 4l Jfie g ¢liiul (IS o
a1 Al (e &y oA LY & sl Sie Sy £ Ll (IS o
InvalidCastException 4l Jie (JUall Juu e

e LELLN uaibad ua;é
£l ol S Lgia & ) Al &l & System. Exception
IR e Al A5l e o) & o5 JS 0y AL el
Al e Joladll (JU s o Al e e Julad

;b WS 9 TnvalidCastException

Object
Exception
SystemException
InvalidCastException

Caillay (ol Canmi Y Exception o i il LY i alaa
paibad asd b N g Exception (w O dabuy agd) (Ail)
aladin) liCay a5 «Dle LY alana agh (1 A&, Exception 4

Aama ) el b el




Exception 4l pailad ) Lasd

geiliall ad )5 51 A4 sde by e Data duala g sisiData o

URL () simy Bléia 30 HelpLink dxala aladinl (Sa HelpLink
WY Caa J g ALals il laa i 5y ciladded Cilal (URN )

daad j dad ) J gl HResult 4ol alasinl (Say HResult o
e o LELLY Lginad 253 jida

£La3Y InnerException 4xalall aladiu) (S« InnerException e
oY) Aalle o8 Lo Blia Yl el e ALl

LY s J s Jualst Message dualall 3 55 Message o

o Gakaill and ) J e sl Source daalall alasiul (Sa) Source o
Ll ey 3 jeaiall

A Sl i e StackTrace deslall s sias StackTrace o
daalall aladin) Say dad Ggaa S paadl aaladiul (S
) LY & ey o3 Gslul) e J saanll

e Jsasll TargetSite 4valdll alaaiul S TargetSite o
) LY~ ey Al sl

paibadl Gandll 138 A (e LB Gl YL peds S 1Y) Gy Y

&M base classes Ayl cldlly exception sl

dona ) Slaaladl) 4 clelitiny) LK) 18 (318 Y jnheritance

Gl Jae 488 & 38 e Jgd £LELY) (ailad ) Jsasll
;Uﬁw‘i\ uaﬁl.;aij



£ il S Gailad ) Jgas)
el ead i gl ol dlpailiad 5 o LELLYT IS Cuagd of axy oY)
;s WS Program.cs —ale uaals )

try
{

¥

catch

{

Processl1();

Console.WritelLine("An exception has
occurred");

¥

Console.WriteLine("Exit program");

static void Process1()

{
try

{
}

catch

{

WriteMessage();

Console.WriteLine("Exception caught in
Processl");

}
}

static void WriteMessage()



double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;

int number2 = 0;

Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);

Al Glaglatl) daal jal 4380 25 ¥

oy il e abad) G all 8 gl ) A ) claplacil) (s o o2
B Lag\ —a =5 WriteMessage g;lwiﬁ\ S oLt CJL Al |
daaladll oda addliuin Processl u;lu‘ﬁ\ @ 435S o LY
¢15l5 exception objects sliuY) S Gasdl daa sl

specific exception types sadsall Cle ity

: Ul saill e Process1 skl &da ¥

static void Process1()

{
try

{
¥

catch (Exception ex)

{

WriteMessage();

Console.WriteLine($"Exception caught in
Processl: {ex.Message}");

¥
}

S & Exception 4l St Liils catch Losall i jle Gl Laa
ex 233w Console. WriteLine() «sbw¥! o) Laayl 1aa¥ ex (oo



san g ) Uadll Al ) (= e 5 Message A8l dpals ) Jgea sl
R

N 4_3} V) a5 (s catch bole aladind (Say 4dl (e a2 ) e
&\}3\ e Iy e.u.u.\s ¢ddavs g 2aa3 ?j 13) ¢dgy yhall s3gn (D 5
Lo Huadl) Sl Y g el WY

Gilaaledll o yad G.J\ ettty laladl) dasd clle sy ‘?L‘: Ja
UJ\SA.L.\MJ catch oj.u: \\\ﬁu\ G EIR ‘L@_’.A dAL:J\A\_mSWJ.\S\
D% Pasa LW £ 55 05 O iy System. Exception (w i
e (S Y ) cle i) Wl Ciad Jle 13 acliy (olSay)
o) 138 8 sl caaaa

Save daéa 2aa File —ale 4l .0

dana ) Glaalaill Hlaw e Set breakpoint <853 ddasi (w1

: Sul

Console.WritelLine($"Exception caught in
Processl: {ex.Message}");

Start Debugging 23~ Run 4@ & |V
(e gill Adaii die 18 ge daaca jll Colaladl) Mdi Cal gy ) cang

ex @58 pastall Jdise e A

[PRIGEPR: %;d\ P Errivy| ua.a\...a; wd o IntelliSense Qi .i/:a;\}{
QT

ex LY (S Cual Al Gla daall asdl 4383 32 4
System.DivideByZeroException & s (s st eLiiny) o) Laa
"Jé.m ‘_,,J.r_ Al :\jj\;.a" L;;\ Message :\:ua\éj\ U..g.\a:i ?35
Attempted to divide by zero.

Eias Eua ) féJ} u_uL.uY\ e Cl\i' StackTrace “vxalAll Oi sy
aal A (OlansY) ald i 5) sl il le st Judus ) 28yl (el
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irlie 203 Debug toolbar slad¥l aii ilgol by ,d & )
Continue

55335\ BLJG\J'AJ uaasj:\.sﬁdh BB

o Sl N Lﬂ;l]\ G\)s‘;(\ L;A Lacaa Message LY dala L’j LAY
s alall gudail) dda 5

Exception caught in Processl: Attempted to
divide by zero.
Exit program

specific exception (xre sUiiu £ o3 Laladl)
8 kel G Sl cadalaill Cany (A LY £ 53 i je Gl e OV
3 daaad) LYY g 5 pe Jelxll catch

: Ul saill e Process] «oslud) cuds )
static void Processl1()

{
try

{
¥

catch (DivideByZeroException ex)

{

WriteMessage();

Console.WriteLine($"Exception caught in
Processl: {ex.Message}");

¥
¥

debug sUaa¥) zmai duds lal o5 e jall Cilagledtl) Jads) ¥
aSadll sas 5 A il )l (s e ady Gaand) gl o s Y



Alia o V) g oa Leie $3LY1 3 Al il ) O (e a2 N e
(sl tjﬂ\ (e Gl Processi t_ULuY\ Laaily, 6T.A€_A [EP Y
odd e Jaladll datiia ga (A

(DX WriteMessage Q_ULAY\ Cuaay ?3 calidg L) g5 ey ¢
sl

static void WriteMessage()

{
double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;
int number2 = 0;
byte smallNumber;

Console.Writeline(floatl / float2);
// Console.WriteLine(numberl / number2);
checked

{
¥

smallNumber = (byte)numberil;

checked 3_Lall aladiu) laay 0

dad (et a 58 integral type JalSil & sl dglua Glilae ¢ ja) e
Oo @ Bl e Aagill adiad QAT JalSie g 53 ) JalSia g
Gaa yuaal) dad CalS 1) Jy i) ety checked Bl (2 ¢ aildll
S A OverflowException ¢ b siwd ¥) 5 ddeasll & 53 (3Uas
rob LS el g oLl Jogatl) mady cddaa pe
destination 4g> sl & 53 (e 1S source type Juadl & 5 K13 o
bits bl dalad &b (o il dad gl Jwd type
e sl & sl g Aaiill ae Jaladlll oy o5 cdgan] SV ALY
ignsll g5 e al source type Ldadl g5 S 1Y e
Biiee sl B LEYL saiae L) uadll dad (8 destination type
gt sl Gale aladinl S ddga ol) £ gi ana iy ) 5S3 g <y jiea



& 51 S 13 (g iaall AlieY) wladind S ¢ acadl ¢ 55 a5 a3 13
Aea sl g sl A Aagiill ae Jaladll oy o caBiga pe il

da ae Jaladll aliad cAga gl & g3 aaa (uls 4 Haadl g 55 1Y) e
Al g il daiS Haadll

debug sUadY) i duds Tal &8 dgae ) Cilagledl) ada)

& catch 3oke ddaul s waall LB & o5 LIS aal Jaay v
Processl < sl Jala e Yau eV (g stuall ¢l jle

el 3an ) A il ) Ao libay 3uladl) o i
o0

An exception has occurred
Exit program

e gl Claglel) ANS B Sasmtia cufp L) Jaldill
(2 Badia Glelifinl &gas die haag lee Jeludi 8 cdls jall 022 8

Jda catch daaedl Clal=dll jaudn Ja daaly 4as p dglad A€
?45}&; e c,u.u.a.n'w \ dS LJ.».A.IS.D.M el .

(A sl e WriteMessage <oslul) Cida Y



static void WriteMessage()
{
double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;
int number2 = 0;
byte smallNumber;

Console.WritelLine(floatl / float2);
Console.WriteLine(numberl / number2);
checked

{
¥

smallNumber = (byte)numberil;

}
shu e WriteMessage skl Jaly cadg ddawi umd Y
Ml Al ilaghel

Console.WritelLine(floatl / float2);

Uad ¥ maa Al Tyl 3 sl Claglail) Lads) Y

Gaang LeLaa¥ 5 3 pe IS 8 13a) 5 T o dme il cilagdedll e Jis ¢
(JY) £ LY Taaa ) ilaglaill el of 22
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static void WriteMessage()
{
double floatl 3000.0;
double float2 = 0.0;
int numberl = 3000;
int number2 = 0;
byte smallNumber;

try

{
Console.WriteLine(floatl / float2);
Console.WriteLine(numberl / number2);

}

catch (DivideByZeroException ex)

{

Console.WriteLine($"Exception caught in
WriteMessage: {ex.Message}");

}
checked
{
smallNumber = (byte)numberl;
}

}
< OverflowException s il daae jall cilaglell Calas Loaf eliSay
WriteMessage wslu¥) Jals try-catch Juaiie

checked

{
try

{
¥

catch (OverflowException ex)

{

smallNumber = (byte)numberl;

Console.WriteLine($"Exception caught in
WriteMessage: {ex.Message}");

¥
}
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Ll LWL

Glaalailly Program.cs ale b gisna Jasial ("’ ¢ad gil) Jalas C.um\ B
AUl Ayl

// inputValues is used to store numeric values
entered by a user

string[] inputValues = new string[]{"three",
"9999999999", "e", "2" };

foreach (string inputValue in inputValues)

{

int numValue = 0;
try
{
numValue = int.Parse(inputValue);
}

catch (FormatException)

{



Console.WriteLine("Invalid readResult.
Please enter a valid number.");

}

catch (OverflowException)

{

Console.WriteLine("The number you
entered is too large or too small.");

}

catch(Exception ex)

{

Console.WritelLine(ex.Message);

@MJ.\X\ C'_I\.A.ﬁuj\ Y M\)Aaﬂ.ﬁdh Y

inputValues (seui string 48 sias dpma il Cladedll i3 Y
Ledial 3 JLASY) ad i L) 8 sl 8 83 5 sal) Ll Cings
35 LAy w5 3 Al e 1ldie) dhad ) ad JA) 4ie il aidion
Adlisa oLiin) g il Caaas

Jinil int.Parse wslull aadind dasse ) Glaaill G Jaaly
s abintegers dsasaa dlael ) string "JWal" a8 convert
try 4 Jaly int.Parse Clalxill

) Ema g laglatl s e (i 55 A (et

int numValue = 0;
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dadas culeliitiul L&Y catch (gl i Jlas) - (3 pad A

Slo dliscliny aiadat Lo 3y jadl camaall Cladedll @it addins
Aaglial) S8 A& jaey L)

Catch specific exceptions 3533aa Gleliin) il gaad
challenge

&) 5l Bac (aw Al dme y Cilagled 73 sy Sy s 3y ¢ gaaill 138 &
{ s L;"J\ Gla=dll e try a8l A S 5iad Aalise oLt
) PY eI &\}1\ aallzal 3022 catch Gl e el fu.u «Cale LY
RAREWY

el 3an ) Al Wl Al o ge

s g aail) ja cltata i Lad

e ) Claglaill 23 503 e (5 sisy Program.cs <ile o) (e 2SG )
;gﬁﬂ\
try

int numl int.MaxValue;
int num2 int.MaxValue;
int result = numl + num2;
Console.WritelLine("Result:

+ result);

string str = null;

int length = str.Length;

Console.WriteLine("String Length: " +
length);

int[] numbers = new int[5];
numbers[5] = 10;



Console.WriteLine("Number at index 5: +
numbers[5]);

int num3 10;

int num4 0;

int result2 = num3 / num4;
Console.WritelLine("Result:

+ result2);

}

catch (OverflowException ex)
{

Console.WritelLine("Error: The number is too
large to be represented as an integer." +
ex.Message);

¥

catch (NullReferenceException ex)

{

Console.WriteLine("Error: The reference is
null." + ex.Message);

}
catch (IndexOutOfRangeException ex)
{
Console.WriteLine("Error: Index out of
range." + ex.Message);
}
catch (DivideByZeroException ex)
{
Console.WriteLine("Error: Cannot divide by
zero." + ex.Message);
}

Console.WriteLine("Exiting program.");
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aSal)

Error: The number is too large to be represented

as an integer. Arithmetic operation resulted in

an overflow.

Error: The reference is null. Object reference

not set to an instance of an object.

Error: Index out of range. Index was outside the

bounds of the array.

Error: Cannot divide by zero. Attempted to

divide by zero.

Exiting program.
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checked

{
try
{
int numl = int.MaxValue;
int num2 = int.MaxValue;
int result = numl + num2;
Console.WritelLine("Result: " + result);
}
catch (OverflowException ex)
{
Console.WriteLine("Error: The number is
too large to be represented as an integer. " +
ex.Message);
}
}
try
{

string? str = null;
int length = str.Length;
Console.WriteLine("String Length: " +
length);
}

catch (NullReferenceException ex)

{

Console.WriteLine("Error: The reference is
null. " + ex.Message);



try
{
int[] numbers = new int[5];
numbers[5] = 10;
Console.WritelLine("Number at index 5: " +
numbers[5]);
}

catch (IndexOutOfRangeException ex)
{

Console.WritelLine("Error: Index out of

range. " + ex.Message);
}
try
{
int num3 = 10;
int num4 = 0;

int result2 = num3 / num4;
Console.WritelLine("Result:

+ result2);

}

catch (DivideByZeroException ex)

{

Console.WritelLine("Error: Cannot divide by

zero. + ex.Message);

}

Console.WriteLine("Exiting program.");
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Error: The number is too large to be represented

as an integer. Arithmetic operation resulted in

an overflow.

Error: The reference is null. Object reference

not set to an instance of an object.

Error: Index out of range. Index was outside the

bounds of the array.

Error: Cannot divide by zero. Attempted to

divide by zero.

Exiting program.
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system.exception s exception-class-and-properties

exceptions
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specific-exceptions
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https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/exception-class-and-properties
https://learn.microsoft.com/ar-sa/dotnet/api/system.exception
https://learn.microsoft.com/ar-sa/dotnet/csharp/language-reference/language-specification/exceptions
https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/how-to-use-specific-exceptions-in-a-catch-block
https://learn.microsoft.com/ar-sa/dotnet/csharp/language-reference/keywords/try-catch-finally
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ArgumentException invalidArgumentException =
new ArgumentException();
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ci.ul.u;\ LY ailliad KG9 e WY (e 48ia 40d] Jiia L)
throw &bl Lkl alasiuly Al & ko

(da sk J8 Al Gl glaay el Ganadd adall e oS W Ule

CsSE o e el S Jak Gudail dala cila glae b g5 iy
e iaal (1S A0 Ama ol Ciladaill ;555 (il Jpes e cdoailns



dands  4paldy invalidArgumentException (s
;e WLy ~ i 23 Message

ArgumentException invalidArgumentException = new
ArgumentException("ArgumentException: The 'GraphData’
method received data outside the expected range.");

throw invalidArgumentException;

Cual danzal g Uad Qi) 68 agall (e celiin) IS Ganadd die
e Jie dflia) Clasles (et Loafl oliSay clgla 48 A1
Glr_ Q...mM\ sl celadl) Jsa0s stack traces u.u.JSA\

.“ !S & S\ A o
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throw new FormatException("FormatException:

Calculations in process XYZ have been cancelled
due to invalid data format.");
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throw an exception Uil z b aly e
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Alec 207 o gh) ubat e ) ghae 48 Jary gl & jliie) (8 aiin
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string[][] userEnteredValues = new string[][]

{

new string[] { "1", "two", "3"},
new Str\ing[] { ll@ll, lllll, ||2||}

}s
foreach (string[] userEntries in
userEnteredValues)
{
try
{
BusinessProcessl(userEntries);
}
catch (Exception ex)
{

if
(ex.StackTrace.Contains("BusinessProcessl") &&
(ex is FormatException))

{
}

Console.WriteLine(ex.Message);



}

static void BusinessProcessl(string][]
userEntries)

{

int valueEntered;

foreach (string userValue in userEntries)

{
try

{

valueEntered =
int.Parse(userValue);

// completes required calculations
based on userValue

//
}
catch (FormatException)
{

FormatException

invalidFormatException = new
FormatException("FormatException: User input
values in 'BusinessProcessl' must be valid
integers");

throw invalidFormatException;

}

eV 6 sl @ e e xing dme il Clalaill (e 3 saill 124 b
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Re-throwing exceptions &lsUiiu & jh sals)

Sl 7 5k 53y throw ldiul (Ka cuas el 7l ) GLaYl
Jalaa throw 23U ¥ Alall 28 & catch 4asse ) Cleglacil) AS Jabs (4
A Erxeivy

catch (Exception ex)

{
// handle or partially handle the exception

T4 coc

// re-throw the original exception object
for further handling down the call stack
throw;

¥

ol aai Y Gl el LY (S aladiul 2 el sk sale) die

oY) Caliy aaa oLl IS L) 3y 55 i€ 1) el Jsa e sles

WY IS dih ) e € Ll LS g el i€ ¢ LaY)
:Jhall dioes (e el

catch (Exception ex)

{
// handle or partially handle the exception
M oo

// create a new exception object that wraps
the original exception

throw new ApplicationException("An error
occurred", ex);

}
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Al
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OperatingProcedurel «stsd) oY) eV (5 siwal & e
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¢15 aal dallae e 38 OperatingProcedurel skl e
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haY) sl
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try
{
OperatingProcedurel();
}
catch (Exception ex)
{
Console.WritelLine(ex.Message);
Console.WriteLine("Exiting application.");
}

static void OperatingProcedurel()

{

string[][] userEnteredValues = new string[][]

{

new Str‘ing[] { lllll, "tWO", ll3l|},
new Str\ing[] { ll@ll, ll1ll, ll2ll}
Jr 2



foreach(string[] userEntries in
userEnteredValues)

{
try

{
¥

catch (Exception ex)

{

BusinessProcessl(userEntries);

if
(ex.StackTrace.Contains("BusinessProcessl"))

{

if (ex is FormatException)

{

Console.WritelLine(ex.Message);

Console.WritelLine("Corrective action taken in
OperatingProcedurel”);

}

else if (ex is
DivideByZeroException)

{

Console.WriteLine(ex.Message);

Console.WritelLine("Partial
correction in OperatingProcedurel - further
action required");

// re-throw the original exception
throw;

¥

else

{

// create a new exception
object that wraps the original exception



throw new
ApplicationException("An error occurred - ", ex);

}
}

}

static void BusinessProcessl(string[] userEntries)

{

int valueEntered;

foreach (string userValue in userEntries)

{

try
{
valueEntered = int.Parse(userValue);
checked
{
int calculatedValue = 4 / valueEntered;
}
}
catch (FormatException)
{
FormatException

invalidFormatException = new
FormatException("FormatException: User input
values in 'BusinessProcessl’ must be valid
integers");

throw invalidFormatException;

}

catch (DivideByZeroException)

{

DivideByZeroException
unexpectedDivideByZeroException = new



DivideByZeroException("DivideByZeroException:
Calculation in 'BusinessProcessl' encountered
an unexpected divide by zero");

throw
unexpectedDivideByZeroException;

}

: A DAY Caanall dna pall Claglail) 723 g0 (e iy

FormatException: User input values in
'BusinessProcessl' must be valid integers
Corrective action taken in OperatingProcedurel
DivideByZeroException: Calculation in
'BusinessProcessl' encountered an unexpected
divide by zero

Partial correction 1in OperatingProcedurel -
further action required

DivideByZeroException: Calculation in
'BusinessProcessl' encountered an unexpected
divide by zero

Exiting application.

Cile L) 7 sl e Lgdal caay o Lol
: Ol LY = yla die Leaiad caag (Sl Gl jlaad) 4001 A6 dass

(el B (e g a8 el 8 yed) CALELY) 2RLE Y o
Lgindlaa s Unddl Vs (e ¢ DL Cle LY andiul

Leah e Yo Ades sl pla ) daiS el plapl oy Y o

System.IndexOutOfRangeException .k & Y e

System.NullReferenceException,

System.Exception, System.SystemException,



S c&;?\@;@’émj@t@é)k@&\cm\ c\.&.\\.}@ﬁy °
by Joe i) 8 g cllad] waail release mode oY) s g
3 e Y2y Debug. Assert addivl ¢ y shill dls e

-

4adA

roAl 138 (e W SN a3l Aagall LY any L Lesd

ub)ﬂ\cagmh‘ﬁ\ &yd.a\.iaﬁgu\u;gcﬁ\;_ﬂajcuﬁu\ L) dic o
O 538 WY (e 2 gualall

o Al 48] Jia ¢LG3) l€ay throw an exception sUiiul & Hhl o
throw 4l AalSl) aladinl o5 caaibad 6Ky cpliiY|

Uad Jilu ) b 53 agall (e exception object slifiul (5lS oL 2ic o
A panad e (ppeddiveall ac b dilia) il slaa s chaal



il glea il
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track the origin of the exception ¢\iiuY) Jual axil o

configure the properties of the sLiiuY) pallas (<l o
exception

throw the exception object ¢! (AS = ,hl o

el Ganaddl Yl e 4060 dLae yll laleill laud e sl Y
8Ls Sl slaay

e throw new FormatException();

e ArgumentException invalidArgumentException =
new ArgumentException("ArgumentException: The
'GraphData' method received data outside the
expected range.");

e ArgumentNullException argumentNullException =
new ArgumentNullException();



dila) gl

track the origin of the exception ¢y Jual auiil )
1l Stack Trace 4ualall axiius L Lile

YArgumentException invalidArgumentException =
new ArgumentException("ArgumentException: The
"GraphData' method received data outside the
expected range.");
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Select 22a & ThrowExceptions101 waall alaall doausy 48 0
Folder
New s 44yl ddass 20a Terminal 48 phall dasall Aailall & 1
Terminal
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app
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NET: 222 o5 net: g J33 command prompt ) s¥) 4 se S ¥
Generate Assets for Build and Debug

AUl Zoae )l Slalsills Program.cs —ale <l sise Jadial ¢

// Prompt the user for the lower and upper
bounds

Console.Write("Enter the lower bound: ");

int lowerBound = int.Parse(Console.ReadlLine());

Console.Write("Enter the upper bound: ");
int upperBound = int.Parse(Console.ReadlLine());

decimal averageValue = 0;

// Calculate the sum of the even numbers
between the bounds

averageValue = AverageOfEvenNumbers(lowerBound,
upperBound) ;

// Display the value returned by
AverageOfEvenNumbers in the console
Console.WriteLine($"The average of even numbers
between {lowerBound} and {upperBound} is
{averageValue}.");

// Wait for user input
Console.ReadLine();



static decimal AverageOfEvenNumbers(int
lowerBound, int upperBound)

{
int sum = 0;
int count = 9;
decimal average = ©;
for (int i = lowerBound; i <= upperBound; i++)
{
if (i % 2 == 0)
{
sum += 1;
count++;
}
}
average = (decimal)sum / count;
return average;
}
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e ey & siwall e AL
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// For more information about the 'console' field,
see https://aka.ms/VSCode-CS-LaunchJson-Console

"console":"integratedTerminal®,
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if (lowerBound >= upperBound)

{
}

int sum = 0;

& «aa sl s ArgumentOutOfRangeException sUiiul sLisy ¢
rst LaS I AlS daaty

if (lowerBound >= upperBound)

{

throw new
ArgumentOutOfRangeException("upperBound”,
"ArgumentOutOfRangeException: upper bound must
be greater than lower bound.");

¥
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try
{

// Calculate the sum of the even numbers
between the bounds

averageValue =
AverageOfEvenNumbers (lowerBound, upperBound);

// Display the result to the user

Console.WriteLine($"The average of even
numbers between {lowerBound} and {upperBound}
is {averageValue}.");

}
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catch(ArgumentOutOfRangeException ex)
{
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try
{
// Calculate the sum of the even
numbers between the bounds
averageValue =
AverageOfEvenNumbers (lowerBound, upperBound);

// Display the result to the user

Console.WriteLine($"The average of even
numbers between {lowerBound} and {upperBound}
is {averageValue}.");

}
catch (ArgumentOutOfRangeException ex)

{

¥
}
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catch (ArgumentOutOfRangeException ex)

{
Console.WriteLine("An error has occurred.");
Console.WriteLine(ex.Message);
Console.WriteLine($"The upper bound must be

greater than {lowerBound}");
Console.Write($"Enter a new upper bound: ");

upperBound = int.Parse(Console.ReadlLine());
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catch (ArgumentOutOfRangeException ex)
{

Console.WriteLine("An error has
occurred.");

Console.WriteLine(ex.Message);

Console.WriteLine($"The upper bound must be
greater than {lowerBound}");

Console.Write($"Enter a new upper bound (or
enter Exit to quit): ");

string? userResponse = Console.ReadlLine();

if
(userResponse.ToLower().Contains("exit"))

{
}

else

{
¥

upperBound = int.Parse(userResponse);
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while (exit == false);
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ok
bool exit = false;
do
{
try
{

// Calculate the sum of the even
numbers between the bounds

averageValue =
AverageOfEvenNumbers(lowerBound, upperBound);

// Display the result to the user

Console.WriteLine($"The average of even
numbers between {lowerBound} and {upperBound} is
{averageValue}.");

exit = true;

}
catch (ArgumentOutOfRangeException ex)



Console.WriteLine("An error has occurred.");

Console.WriteLine(ex.Message);

Console.WriteLine($"The upper bound
must be greater than {lowerBound}");

Console.Write($"Enter a new upper bound
(or enter Exit to quit): ");

string? userResponse = Console.ReadLine();

if
(userResponse.ToLower().Contains("exit"))

{

exit true;

}

else

{
exit = false;
upperBound = int.Parse(userResponse);

¥
} while (exit == false);
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Start Debugging 23~ Run 4«ild & )
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Enter the lower bound: 3
Enter the upper bound: 3
An error has occurred.



ArgumentOutOfRangeException: upper bound must be
greater than lower bound. (Parameter
"upperBound")

The upper bound must be greater than 3

Enter a new upper bound (or enter Exit to quit):

11 Jasl new upper bound adll & V1
' TERMINAL 4a 5 & Sl ) ,a¥) (e sty ail sl VY

Enter the lower bound: 3

Enter the upper bound: 3

An error has occurred.
ArgumentOutOfRangeException: upper bound must be
greater than lower bound. (Parameter
"upperBound")

The upper bound must be greater than 3

Enter a new upper bound (or enter Exit to quit): 11
The average of even numbers between 3 and 11 is 7.
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caught, and handled an exception
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string[ ][] userEnteredValues = new string[][]

{
new string[] { "1", "2", "3"},
new Str‘ing[] { ||1||, "tWO") ll3ll})
new string[] { "o", "1", "2"}

Iy o

string overallStatusMessage = 5

overallStatusMessage =
Workflowl(userEnteredValues);



if (overallStatusMessage == "operating
procedure complete")
{

Console.WriteLine(" "Workflowl' completed
successfully.");

}

else
{
Console.WriteLine("An error occurred during
"Workflowl'.");
Console.WritelLine(overallStatusMessage);

static string Workflowl(string[][]
userEnteredValues)

{

string operationStatusMessage = "good";

string processStatusMessage = 5

foreach (string[] userEntries in
userEnteredValues)
{
processStatusMessage =
Processl(userEntries);

if (processStatusMessage == "process
complete")

{

Console.WriteLine(" 'Processl’
completed successfully.");

Console.WritelLine();



else

{

Console.WritelLine(" 'Processl’

encountered an issue, process aborted.");

Console.WriteLine(processStatusMessage);

Console.WritelLine();
operationStatusMessage =

processStatusMessage;

}
}
if (operationStatusMessage == "good")
{
operationStatusMessage = "operating

procedure complete”;

¥

return operationStatusMessage;

static string Process1(String[] userEntries)

{

string processStatus = "clean”;
string returnMessage = "";

int valueEntered;

foreach (string userValue in userEntries)

{

bool integerFormat =

int.TryParse(userValue, out valueEntered);



if (integerFormat == true)

{
if (valueEntered != 0)
{
checked
{
int calculatedValue = 4 /
valueEntered;
}
}
else
{
returnMessage = "Invalid data.
User input values must be non-zero values.";
processStatus = "error";
}
}
else
{
returnMessage = "Invalid data. User
input values must be valid integers.";
processStatus = "error";
}
}
if (processStatus == "clean")
{
returnMessage = "process complete”;
}

return returnMessage;



eSA:\M BJAJ L.%J! Z\_\S\:\M d:\\.u:)j\ @L:q .3..33 L) CJJA" Ui e e Y
'‘Process1' completed successfully.

'‘Process1' encountered an issue, process aborted.
Invalid data. User input values must be valid integers.

'‘Process1' encountered an issue, process aborted.
Invalid data. User input values must be non-zero values.

An error occurred during '‘Workflow1".
Invalid data. User input values must be non-zero values.
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'‘Process1' completed successfully.

'‘Process1' encountered an issue, process aborted.
Invalid data. User input values must be valid integers.

An error occurred during '"Workflow1".
Invalid data. User input values must be non-zero values.
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string[ ][] userEnteredValues = new string[][]

{

new string[] { "1", "2", "3"},
new string[] { "1", "two", "3"},
new string[] { "e", "1", "2"}

¥

try

{

Workflowl(userEnteredValues);
Console.WriteLine(" '"Workflowl' completed
successfully.");

¥

catch (DivideByZeroException ex)

{

Console.WritelLine("An error occurred during
"Workflowl'.");

Console.WritelLine(ex.Message);

¥

static void Workflowl(string[][]
userEnteredValues)

{

foreach (string[] userEntries in
userEnteredValues)

{
try

{

Processl(userEntries);



Console.WritelLine(" 'Processl’
completed successfully.");
Console.WritelLine();

}

catch (FormatException ex)

{

Console.WriteLine(" 'Processl’
encountered an issue, process aborted.");

Console.WriteLine(ex.Message);

Console.WritelLine();

¥

static void Processl1(String[] userEntries)

{

int valueEntered;

foreach (string userValue in userEntries)

{

bool integerFormat =
int.TryParse(userValue, out valueEntered);

if (integerFormat == true)
{
if (valueEntered != 0)
{
checked
{
int calculatedValue = 4 /
valueEntered;
}
}
else

{



throw new
DivideByZeroException("Invalid data. User input
values must be non-zero values.");

}
¥

else

{

throw new FormatException("Invalid
data. User input values must be valid
integers.");

}
¥
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‘Process1' completed successfully.

'‘Process1' encountered an issue, process aborted.
Invalid data. User input values must be valid integers.

An error occurred during 'Workflow1".
Invalid data. User input values must be non-zero values.
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create-user-defined-exceptions
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https://learn.microsoft.com/ar-sa/dotnet/csharp/fundamentals/exceptions/using-exceptions
https://learn.microsoft.com/ar-sa/dotnet/csharp/fundamentals/exceptions/creating-and-throwing-exceptions
https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/how-to-create-user-defined-exceptions
https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/how-to-create-localized-exception-messages
https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/how-to-explicitly-throw-exceptions
https://learn.microsoft.com/ar-sa/dotnet/standard/exceptions/how-to-use-specific-exceptions-in-a-catch-block
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This application manages transactions at a
store check-out line. The



check-out line has a cash register, and the
register has a cash till

that is prepared with a number of bills each
morning. The till includes

bills of four denominations: $1, $5, $10, and
$20. The till is used

to provide the customer with change during the
transaction. The item

cost is a randomly generated number between 2
and 49. The customer

offers payment based on an algorithm that
determines a number of bills

in each denomination.

Each day, the cash till is loaded at the start
of the day. As transactions

occur, the cash till is managed in a method
named MakeChange (customer

payments go in and the change returned to the
customer comes out). A

separate "safety check" calculation that's used
to verify the amount of

money in the till is performed in the "main
program". This safety check

is used to ensure that logic in the MakeChange
method is working as

expected.

*/

string? readResult = null;
bool useTestData = true;

Console.Clear();

int[] cashTill = new int[] { @, ©, @, @ };
int registerCheckTillTotal = 0;



// registerDailyStartingCash: $1 x 50, $5 x 20,
$10 x 10, $20 x 5 => ($350 total)

int[,] registerDailyStartingCash = new int[,] {
{1, 50 }, {5, 20 }, {10, 10 }, { 20, 5 } };

int[] testData = new int[] { 6, 10, 17, 20, 31,
36, 40, 41 };
int testCounter = 0;

LoadTillEachMorning(registerDailyStartingCash,
cashTill);

registerCheckTillTotal =

registerDailyStartingCash[@, O] *
registerDailyStartingCash[0, 1]
registerDailyStartingCash[1, 9]
registerDailyStartingCash[1, 1]
registerDailyStartingCash[2, 9]
registerDailyStartingCash[2, 1]
registerDailyStartingCash[3, 9]
registerDailyStartingCash[3, 1];

* +

* +

* +

// display the number of bills of each
denomination currently in the till
LogTillStatus(cashTill);

// display a message showing the amount of cash
in the till
Console.WriteLine(TillAmountSummary(cashTill));



// display the expected
registerDailyStartingCash total
Console.WriteLine($"Expected till value:
{registerCheckTillTotal}\n\r");

var valueGenerator = new
Random( (int)DateTime.Now.Ticks);

int transactions 10;

if (useTestData)
{

transactions

testData.Length;

while (transactions > 0)
{
transactions -= 1;
int itemCost = valueGenerator.Next(2, 20);

if (useTestData)

{
itemCost = testData[testCounter];
testCounter += 1;

int paymentOnes = itemCost % 2;
// value is 1 when itemCost is odd, value is ©
when itemCost is even

int paymentFives = (itemCost % 106 > 7) ? 1 : ©;
// value is 1 when itemCost ends with 8 or 9,
otherwise value is ©



int paymentTens = (itemCost % 20 > 13) ? 1 : ©;
// value is 1 when 13 < itemCost < 20 OR 33 <«
itemCost < 40, otherwise value is ©

int paymentTwenties = (itemCost < 20) ? 1 : 2;
// value is 1 when itemCost < 20, otherwise
value is 2

// display messages describing the current
transaction

Console.WritelLine($"Customer is making a
${itemCost} purchase");

Console.WriteLine($"\t Using
{paymentTwenties} twenty dollar bills");

Console.WriteLine($"\t Using {paymentTens}
ten dollar bills");

Console.WriteLine($"\t Using {paymentFives}
five dollar bills");

Console.WriteLine($"\t Using {paymentOnes}
one dollar bills");

// MakeChange manages the transaction and
updates the till

string transactionMessage =
MakeChange(itemCost, cashTill, paymentTwenties,
paymentTens, paymentFives, paymentOnes);

// Backup Calculation - each transaction
adds current "itemCost" to the till

if (transactionMessage == "transaction
succeeded")

{



Console.WritelLine($"Transaction
successfully completed.");
registerCheckTillTotal += itemCost;

}

else

{

Console.WriteLine($"Transaction
unsuccessful: {transactionMessage}");

}

Console.WritelLine(TillAmountSummary(cashTill));
Console.WriteLine($"Expected till value:

{registerCheckTillTotal}\n\r");
Console.WritelLine();

Console.WritelLine("Press the Enter key to
exit");

do

{

readResult = Console.ReadlLine();

} while (readResult == null);
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el (pe Alulus BlSIal while dila addi o

3\,3;.4}\3\ Q\.A:\ld\ A Jal (= MakeChange t_ULnY\ cledisl o
while 4alsll
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LoadTillEachMorning() < shul) deal jal ddaal 2 A

static void LoadTillEachMorning(int[,]
registerDailyStartingCash, int[] cashTill)

{

cashTill[@] = registerDailyStartingCash[o, 1];
cashTill[1] = registerDailyStartingCash[1, 1];
cashTill[2] = registerDailyStartingCash[2, 1];
cashTill[3] = registerDailyStartingCash[3, 1];

MakeChange () wslu¥) daal el daalds 9
static string MakeChange(int cost, int[]
cashTill, int twenties, int tens = @, int fives
= @, int ones = 0)

string transactionMessage = "";

cashTill[3] += twenties;
cashTill[2] += tens;
cashTill[1] += fives;
cashTill[@] += ones;



int amountPaid = twenties * 20 + tens * 10
+ fives * 5 + ones;
int changeNeeded = amountPaid - cost;

if (changeNeeded < 0)
transactionMessage = "Not enough money
provided.";

Console.Writeline("Cashier Returns:");

while ((changeNeeded > 19) && (cashTill[3] > 0))

{
cashTill[3]--;
changeNeeded -= 20;
Console.WriteLine("\t A twenty");

while ((changeNeeded > 9) && (cashTill[2] > 0))

{
cashTill[2]--;
changeNeeded -= 10;
Console.WriteLine("\t A ten");

while ((changeNeeded > 4) & (cashTill[1] > 0))

{
cashTill[2]--;
changeNeeded -= 5;
Console.WriteLine("\t A five");

while ((changeNeeded > 0) && (cashTill[@] > 0))



cashTill[@]--;
changeNeeded--;
Console.WriteLine("\t A one");

if (changeNeeded > 0)
transactionMessage = "Can't make
change. Do you have anything smaller?";

if (transactionMessage
transactionMessage
succeeded";

- ")

"transaction

return transactionMessage;
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static void LogTillStatus(int[] cashTill)

{
Console.WriteLine("The till currently has:");
Console.WriteLine($"{cashTill[3] E 20} in

twenties");
Console.WriteLine($"{cashTill[2] * 10} in tens");
Console.WriteLine($"{cashTill[1] * 5} in fives");
Console.WriteLine($"{cashTill[@]} in ones");
Console.WritelLine();

}
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TillAmountSummary () < sbud) daal yal ddaal s )Y
static string TillAmountSummary(int[] cashTill)
{

return $"The till has {cashTill[3] * 20 +

cashTill[2] * 10 + cashTill[1] * 5 +
cashTill[@]} dollars"”;

}
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// For more information about the 'console'
field, see https://aka.ms/VSCode-CS-LaunchJson-
Console

"console":"integratedTerminal”,

s internalConsole 4 console deull duzl yi8Y) dadll
da g aci ¥ Laall ¢ od (DEBUG CONSOLE 4a o ae (38 5
Jae ) 38 gy aSaill sas s cullil (axy DEBUG CONSOLE
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The till has 551 dollars
Expected till value: 551

Press the Enter key to exit
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Transaction successfully completed.
The till has 379 dollars
Expected till value: 434

Press the Enter key to exit
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Console.WriteLine();
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while ((changeNeeded > 4) && (cashTill[1] > @))

{
cashTill[2]--;
changeNeeded -= 5;
Console.WriteLine("\t A five");

Bd sie 438 JSI 5l g8l 2xe (3Tl cashTill[ ] 48 siae aladiul o4
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oo Yu cashTill[2] o JE Zsayll cladadll  adad
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b WS while sl Gilaledl) A1 Eyaas Vo

while ((changeNeeded > 4) && (cashTill[1l] > 0))

{
cashTill[1]--;
changeNeeded -= 5;
Console.WriteLine("\t A five");
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Transaction successfully completed.
The till has 452 dollars
Expected till value: 452

Press the Enter key to exit
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// MakeChange manages the transaction and

updates the till



string transactionMessage =
MakeChange(itemCost, cashTill, paymentTwenties,
paymentTens, paymentFives, paymentOnes);

// Backup Calculation - each transaction adds
current "itemCost" to the till
if (transactionMessage == "transaction
succeeded")
{
Console.WriteLine($"Transaction
successfully completed.");
registerCheckTillTotal += itemCost;
}

else
{

Console.WriteLine($"Transaction
unsuccessful: {transactionMessage}");

}
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try
{



// MakeChange manages the transaction and
updates the till

string transactionMessage =
MakeChange(itemCost, cashTill, paymentTwenties,
paymentTens, paymentFives, paymentOnes);

}
ttry bl dama ol Cilagdail) A€ 2ay AN catch 3_ke <ol |0

catch

{
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if (changeNeeded < 0)

transactionMessage = "Not enough money
provided.";
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if (changeNeeded < 0)

throw new
InvalidOperationException("InvalidOperationExce
ption: Not enough money provided to complete
the transaction.");

A A ) Cladeill jland a8 sa 2aa) JiuY  je 0

if (changeNeeded > 0)
transactionMessage = "Can't make change. Do
you have anything smaller?";
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if (changeNeeded > 0)

throw new
InvalidOperationException("InvalidOperationExce
ption: The till is unable to make the correct
change.");

catch Ll clagdail) A1S JLas)
O ¢ g5 LY catch BJLPJ\ Cuaaty e}ﬁ.u cdagall 38 L_é
Claalaill Cﬁ}a s 3 MakeChange L_ULY\ 9. LA&:Y e )

AUl daa
catch
{
}

bl b thrown sk o 3l LY ¢ 5 catch LY Y
s LS dama ) Slapladll Ciaty o8 MakeChange

catch (InvalidOperationException e)

{

Console.WriteLine($"Could not complete
transaction: {e.Message}");

}
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static void MakeChange(int cost, int[] cashTill,
int twenties, int tens = 0, int fives = 0, int
ones = 0)

:“_?Jtm J,p':ld\ e —sdal ¥

string transactionMessage = ;

MakeChange < sku¥) Jiul ) el 28 ¢
AU eyl ladadl) Jladd Cadal 0

if (transactionMessage == "")
transactionMessage = "transaction
succeeded";

return transactionMessage;
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try

{

// MakeChange manages the transaction and
updates the till

MakeChange(itemCost, cashTill,
paymentTwenties, paymentTens, paymentFives,
paymentOnes);

Console.WriteLine($"Transaction
successfully completed.");
registerCheckTillTotal += itemCost;

¥
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// Backup Calculation - each transaction adds
current "itemCost" to the till
if (transactionMessage == "transaction
succeeded")
{
Console.WriteLine($"Transaction
successfully completed.");
registerCheckTillTotal += itemCost;
}

else

{

Console.WriteLine($"Transaction
unsuccessful: {transactionMessage}");
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the cash register 8l Jiudll Gulad sl Cud 28] cliiles
Al (Gadaill Enaaty il g cdana pall Glaledll 3laie A0 ~SlaY
il e liay) Aallae s




b pal) (pa (g8adl) 0

fC# * catching an exception ¢Wiiul L@l e (= 2l L -)

bl A Gass Al cWaal) Jaladl o

ol Sleslaall 5 type of exception sLEuY) ¢ 5 (A8l & L -Y
flale (s siny
i e e Lgle (s sing Al Clagleall 5 WY £ 55 @

e o sing Al Gl slaall oUW & 55 205y @
LY &}1 g%\&ﬁd)\)j\ Q_ILA)SMM RRENY

Visual (& conditional breakpoint 4 &l 8 gl ddads o L -
¥Studio Code

s ol elidin die Jadd Ll ds 25y (g1 4dadi @

Aol Cilaalaill Jiali g a5 e JS (A Ll 4y (B8 53ka0 @



fArgumentOutOfRangeException sLiiul & yha o e - ¢

de ArgumentOutOfRangeException sliiul 7 b i e

Laie ArgumentOutOfRangeException sLiiul 7 )k 24 o
aa 98 LS g 7 el adll (Glat o A ddas g dad (5SS
REPAMY PSP

de ArgumentOutOfRangeException sliiul 7 b i e
A 5 0n A sl g2 g 5 Ga Al (535 Al slae

catching exceptions <lelEuY) LELY 43 a sall zgill 8 L -0

IC# &
object A Ao g st ) 90 WY (e & Lg\ Catch L&l o
argument

Laldll dna yll Gilagdail] o yas ‘z,,;'d\ Wiy Cateh bladll o
e Jalail) aS el
System.Exception (» 4siidl yne <lelEiuwyl Catch Ll o



dila) 2l

Laie ArgumentOutOfRangeException sliiul » kb o ¢
daul g 23na 98 WS Lg 7 senal) all Gl = HA dasi g Aad (5SS
REPLS

Lene Jalatll 145




uaﬂ.d\"l

Visual Studio Code slaal maian ae b i LSl g cling (S
create el # yha g Li3) g try-catch Uasd 285 5 debugger
oS e Bl (5 s 8 GLES) &4 ) and throw exceptions
call stack &lelexinY)

Gl eUadl mpmiatiy (ol Jaadlll Gadad dxal o DA (g
exception handling ¢Uiuy) dallae Clyiss 2455 3 MakeChange
Al i) dma ) Glalatll sledinl s el e S
Lay yi

i 3 4kt (0 <3l debugger tools sUadY) maas &l gal e J)
U o 2udil) i) e e gndaill e V) (s sinall &l e 8 breakpoint
2 A J el dasa pl) Gilaaladll e Jasilly Cud execution paused
LSM‘ Gl e ng try-catch Uaad coday gl cC'_ﬂ.A.ﬁzJ\ éj‘“

A
o Ll created and  threw — <=k cladly

A MakeChange «slks¥) 4 InvalidOperationException
LYy & 5 Lalaily catch 3 ke Euaay Crad

a8 TnvalidOperationException
Oa sLELY) dallae 20 g Cf Cliphd cladl s o 308l ek
A isa s sl Cilighsl ol



docadload) Bas 5l
C#PSASSAAJM@MA_éM\&jJﬁu

logic 4shidl OISEL paadl gt Jadly a8 Bas gl 238 3

Visual Studio Code sUadl maias ol alaaiul & issues
Leadbal 5 ASA J =] debugger tools

daaladl) Cilaaly)

Visual Studio slaal maias cilsal aladiul o olijd ekl o
Lennai g dne pll Clalatl) 3ot 8 41456 33a3 Code



Aac Yyl Y

Gt (A dpdlaiall COIKAL] CalS] HLaAY) Glily aadiul - o el Y
CH pSadsas

2 Agihaidl COSE # Ol 5 Jjad eladY) maias addinl - (g i -
CH# oSalisaa 5 (gubas

A8 aall (e il -0

saalall -1



daafal)

Clagdedl) eladl maail 423l ) <ol Visual Studio Code _é s
C# J ¢bdll maas Cliale e ) sinll dliSa) C# 5 shaal dina il
Visual Studio Code Marketplace - s_AY) daa yll cilal
J\Js.a i’ 44_\.1);}\ j\ JJ\ i dbd\ J.u.a a4 4k MakeChange
2 MakeChange t.—\;lw‘ﬂ\ ity cJaaall ) dcls ) o5 A )
aiy @il = 53 43 gl (1,5, 10, and 20) 4 J<I daill ) ) Y
Y laie 5 ccaiiall 481K Al a8l Jaad Y Laie Gleliu) # 4k
_)\_1;\ ¢dalial 4_1&3.\5\ O\JJY\ e\d;.w\_\ J.t.i:.i ;\J;\ (e C_)Jj\ uS.q.u
M_ﬂj)?\ dona all laddadll e (gaaill <) sl MakeChange L_ULuY\
e o) cling ibie oladl aym Sl Gl gdsa oS5
Jomaall Claadll laa) P:A ol i eadlal
ANl algall JlaS) eliSa; 3 gl oda (8
sl 5L ol L.SJM C\_);‘}(\ dzal e Lﬁd&.\j\ sl M Juils e
Aabial A<
UGN J oal debugger tools cUaal Taa <l gal PREGTI Y Y
Leadlal 5

2 Jlsa¥) 7lais MakeChange «sbul) () se cdas sl oda Algs 8
A sl COLlaall 3lSlaa oL (o il )




Aas ) ¥

debugger tools gUad] s b sl addiini ¢l2a il g g e
C# pSad a5 (gulal eUad] sl

£ s rdall cliial ga

ol 32 ll 03] Starter Sl dme pll Gladedll & 5 pda el
Al dpsa ) Silandadll & e 2 Program.cs

Clly cpsSs e oY) sinal @l e Jand eDlalaad) 3lSla
testData 48 san Oy (:\JS:L».&L] O alaal) (e all 3lSlaa du.bﬂ\
Ll gaie L slinl o5y ) clalaall (e ST 2o
LoadTillEachMorning slu¥) aladiu) oy cagdlll & )0 digs
B sY) (e e dana 230 xa ] 258 & el gamill Jad) (o <Al
8 08 i dgeil

z 2 8 il 3,0Y MakeChange < shu aladiul 4y sdylaad) CBlalaa
o) il e L ] 2 58

o2 LogTillStatus skl alaiiul o 1458l @ 50 Ao 0
CJ.JM &mbodpyhﬂdﬂa_}mﬂ O‘JJY\ Qe

TillAmountSummary skl aladiul 25y ;3 6830 gz )3 dway s &0
) g (e Axid dathaie OSEL e MakeChange L_UL.nY\ RN
Gl g e\.lilu\ é\ Cl_t;.a Slaal) O lalaa L cGJJ\ ‘_g C\A.u BIEYW
L@Av\mjj L'é.L.\AS\ OIS d)ﬂ Visual Studio Code cUadl Z>aa
G3aE O Gy (asaa IS8 Jamy MakeChange <bslul o (e 2SUl

Al Lo g 5l Jh ol (8 mals ) 55 Gaiad (e Cilagladll
Gl aladiuly L) eV sl Gl e Sade

Ll pe a glta) 5 3 Caall/ jeaial



Gaill 3 itemCost J 4w sie L oY) (5 sl &l jle (555 @
2 - 49
Alilas 100 oY) (s sl @l jle Slasi o
4 glue clgie aloall atad o oS5 Ladie ~laty ti]] 26830 7 )04 ) e ol @
QB Qs o il il til] ol Aal
The till has 1184 dollars
Expected till value: 1184

Aas )

&Uﬂ\kﬁ)&\ AREN Star‘[er&jj&a‘_;s Lg}m.a.kyu‘mulqd.uﬂ )

Lab Files

Jaonl) clale Jarn S8 Y

Syl alae ) Ji5) el @ Slea e o

Challenge-project-debugging- (58 Ga¥) Gsslall 3 8 o
S =) jadul aas 5 CSharp-main.zip

) oAS) 2 A Ll vie da Al Glaldd) jleda) das o

Z oAkl alaall a8 90 (50 0

G phan Aae ) z A%l ChallengeProject das el ¥

Windows

Visual Studio Code * 22 ChallengeProject lse il | €

b dalall ol 24y 4 Visual Studio Code &) o

Open Folder 22~ File 43l & Visual Studio Code * o

Aae aige a5 Windows Desktop dxe A Jail o
"ChallengeProject"

Select Folder 22a i ChallengeProject 22s o

das  EXPLORER <LiSiul 4l jela of
Starter s Final sl Gne 8 (nalaa s ChallengeProject


https://github.com/MicrosoftLearning/Challenge-project-debugging-CSharp/archive/refs/heads/main.zip

(b Alaial) CMCEAl CRAST JLOAY) clily addiad - pad ¥
CH aSal daa g Gaulat

die Flady ASlaall COlleall dallas e a8 MakeChange «sbaY!
e At OOIKEL CadS Nt REIR 2= testData 48 jainall ANRENVY
bmsall GiluaY) (e ST Glly de ganse aladinly C el 3Slas

Al elilipdai Hlidl) dveal AISEAl) 028 a5 ¢ ) slie (S

Gldal gall
BSlaal daadtioall L_m\).u'z_"\'.d\ C oS3 ‘_A\ CU;; Ja Lgd;ﬂ\ 0 ‘_g
A8 glal) Cladlitl) pecaty i lalaal) yy y85 u\ (33l 5 hSlalaall
sdlSlaall <Mlaleall uﬁﬁ 4.)31."\3\ clatlaiall &M
Cainal) CadlSs alasinly el e 5 sl &l Jle (Slai 0
L) sdie La L) I~ ‘_;J\
* itemCost J 4l gde Lua L_A.G\)“ 6 sl Gl jle (AT e
2 - 49 sl

Allze 100 AoV (s siall @l jle  Slad o

uLLALg.GéLAS\MAM\CUA\ L o)
Lo e 4 glas Caad dlalas 100 Ja @
d.q\.au;\);g\)d:um.adu)um ®

"Could not make transaction: InvalidOperationException:

Not enough money provided to complete the
transaction” Aleleall JLSY 48K J) sal i 555 Y

"Could not make transaction: InvalidOperationException:
The till is unable to make change for the cash provided"

do2ioll 40811 JlgoVl (e yuei clyol z)3l e )isiy
e & 30Y) a8 (Al o ol dad giall sl g (LBl 2 ga g @



dlac axly

BSlaall clillaie 28w wie dad giall poliil) iy kil o (e (gaal
00N ) dadd) JuST csaaad)

Visual Studio Code -4 ChallengeProject alae zié (ye 2SU )

ChallengeProject (nalsall a5y 28 EXPLORER 4a8 & Y
Starter s

.o.AA M.JL&J:Y\ &J)&Aj\ BJ;)S éA.\.L:ﬂ\ CJJAJ le‘: Starter JSM L“SJSA-’
Visual 4wyl Gladadll ) jae 4 Program.cs —ele zil ¥
Studio

Jaiilll Sy debug environment sUad¥) agii Ly (5SS €
launch configuration

ASlaall OBlleall testData 48 saall ARENY Gukaill S50
(useTestData = true)

debug session sUaa¥l moaai dula 8 Gkl Qi 1

ax8 all" 5 "reported e LAl M Sl gglad (e 383 Y
Ao gy 05l N~ L..gll\ O laleal) 8 uﬁ ¢ g&il) GJJ "expected
laal gall ('u.né @ BSLaall chballaie 4l gunkaill <) yuede (p eSS A
Specification

A 1A bl S i of o 3

281 Al glae ¢ Alalas 100 < Do S elaall yy i aia @

aLall 3 gaill = Al dad glall sl LBl B lalaall )85 aualy @
lgie
-aalll) Jibes 1) OO OO llaall gy 81 pealy @



Could not make transaction:
InvalidOperationException: Not enough money
provided to complete the transaction.
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Could not make transaction:
InvalidOperationException: The till is unable to
make change for the cash provided.
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