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(Basic Data Creation and Manipulation)
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MATLAB gnafwausuierhauiumning lasmnig

« s (Variables): msiuamldnudmlssiaag (iwu X = 5, name =
'LISA")

. nnmei (Vectors):
9 4 4 % o
o msadunmmesund (row vector) uaznnmesneauil (column vector)
(v=1[123], w=[4;5;6])
o madsdeyalunnaes (indexing) (v(2))
o msguiumsnuadamaainunmee; (element-wise operations,
vector addition/subtraction)

. wm3ng (Matrices):
o msaswning (M =[12; 3 4])
o matedeyaluwning (indexing) (M(1,2))
o msduiumsnuadiamanitumwnsng (matrix multiplication,
element-wise multiplication, transpose)

o WanFunugiu:

o length(), size() weguuinvesnnmes/mming

o zeros(), ones(), rand() dwsuadamsnditazudu

¥

o sum(), mean(), max(), min() dmsumssuadadodu

Model of Simulation
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Command Window ves MATLAB
o sTominngaudaves MATLAB: MATLAB gaoonuunsuitosamsfuimm

a 4 o 9 ~ 9 a 1 dy I 1 A
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2. worldniusn: Tilsunsumlszinanadoyasdiadie (Simple Data Processing
Program)
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Uszanana naznaaswaans lagldansid (.m file) lu MATLAB
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o an3da M-file: msdeuldnaslulid .m msl¥amnsasus’ld
o  ma3udeyartn (Input):
o ldtsidu input() wesuameingld (num = input('Enter a number:

)3

. m3szanaraiserly (Conditional Statements):
o if-else-end wedadulammiouly (if num > 0 ... else ... end)

. M3 (Loops):

o for loop dwsumshaudiawdmuasendmua (fori= 1:N ... end)

o Wwhile loop dmsumssheamdraunintou e hifluase (while

condition ... end)



« msuaawmadns (Output):
o disp() reuaasdonnuwsoniduls

: § o { o 2
o fprintf() redaziuvumsuaaswandudenuiy

. msadunavl (Basic Plotting):
o plot() weadrensl 2D edwdre (1w plot(X, y))
o xlabel(), ylabel(), title(), legend() wilaiinesrisznounsm

.  madesulandu (Basic Function Creation):
o msadralassu .m Tldvesdes wieldldailussifeunaztihnguunld e

(function output = myFunction(input) ... end)
(Concept):

L. Sudeyadyavandld: wu Sumazuuminizen

2. dszanama: asvasunazuuurnasinmuuanseli (wu wnni 50)

3. waamadns: uaawvenrwdn "au' wie "Mliru"

4. (isdn) enenswl: dilgadoyanzuvuurarsay owazlinansmlune (bar plot)

. 1 gﬁ
wsonsidu (line plot) vesnzuuumaniy
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(Simple Linear Regression)
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Linear Regression?
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« MATLAB wugwu: erxdomssamsnnmes wming uazmindeanitv

wodas Al usn: Tsunsuinnesndas Linear Regression lu MATLAB

1. a¥adoyadedie: Sraosamumsaifisiideoyag X naz Y

2. flnTaaa (Train Model): fumaumsiduase (m wez ) fnnnsaniigatudeya
VDU

3. vmnealni (Prediction): 19Tuaadi 18 l0vinnem Y e X T

v . ) Y = a9y A g9 o
4. naaINan NIl meQﬂmayauazmumaﬂumaziﬂughlﬂ TN AT R AR ER LR ALY

Tuaa Al usndwmsy Data Communication: msswunilszinndoya/anuzinieis
(Classification)

mndandn: lu Data Communication suinagdesi ndeyansuduiudeyailszianla
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(1w 1@es, 0Te, Yonw) Wiedanuzveunseeiluediels (1w Und, Tanuueda, ins

Toud) Tumamsdwumlszian (Classification Model) sz5ouinngadoyaniinsszy

G q

Uszinnrsoanuz 1armih (labeled data) weldawisarunelszinnnieaniuzvesdoya
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Classification?
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o nszylszanves Traffic: uenuozi Packet #i3alwsdedhanfiuves
Tisunsu Video Streaming, Web Browse w3e VoIP (Voice

over IP)
o maanvduanudalnd (Anomaly Detection): sz131 Traffic

[ a P 1 cgld =\ Jd A 1
dnvazAnlnfne19LraIns Tauania e vie lu

o msdadmuanudny (QoS - Quality of Service): Swunlszianves
Traffic wesaass Bandwidth 1¥wunzay

v dw v o { o 1 .
o wpaWiHWAANESTAOU: Haantvesmstwunae "Uszan" Adanu wu "Voice",

"Video", "Attack", "Normal"
o desealddie: Wusngwdmivnuidudeuiu wu Intrusion Detection

Systems (IDS), Network Performance Monitoring

goraurs Al usn: Tdsuasuswunamuzaseaisednadely MATLAB

i519¢14 Support Vector Machine (SVM) guilusane3su Classification soa

Henazllszansam woad 1w Tumaiausodwunanuznsone laAnnguanuz U101
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amumsidIaess 1519zad udoyaduuAnudauanyay 2 sdnvounsedts (ivu Latency
uaz Packet Loss Rate) vazanuzveunsovivdogluanig "dod" wie " Hifeyrin"
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% --- Al Model for Data Communication: Simple %Classification
with SVM in MATLAB ---

% 1. asdeyasiedn (Simulate Sample Data for Network Status)

a1l A 3

% eunanil 2 quanvue (features): Latency (wiawnan) uaz Packet

q
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% Loss Rate (dasimsgaymeveauiiniia)
% wazil 2 Class (amwz): 0 = 'Normal', 1 = 'Problematic’
% doyaanuzing (Normal)
X normal =
5,0.1;
7,0.2;
6, 0.15;
8,0.3;
4, 0.05
I;

Y normal = zeros(size(X normal, 1), 1); % Class 0: Normal

% doyaanuziidym (Problematic)

X problem = |
20, 1.5;
25,2.0;
18, 1.0;
30, 2.5;
22, 1.8
I;
Y problem = ones(size(X problem, 1), 1); % Class 1: Problematic



v
% swdeyanariua

X =[X_normal; X_problem]; % audnvmznmua (Latency, Packet Loss
Rate)

Y =[Y normal; Y problem]; % ama/aomzninua
fprintf('--- doyadredndmsuaniuzniodis ---\n");

fprintf(' Latency (ms) | Packet Loss (%%) | Status (0=Normal,
1=Problem)\n');

disp([X, Y]);
fprintf("\n');

% 2. #Anlwaa Support Vector Machine (SVM) (Train the SVM %
Model)

% 5z 1dleidu fitcsvm ves MATLAB dwsumstlnluaa SVM
% "KernelFunction', 'linear' winedamslidunsalumsmisdoya

% 'Standardize', true nnedamsiSudoyalieglu scale woaiu Fweld Yoluaa

[ 9/::49!
mauldaau

svm_model = fitcsvm(X, Y, 'KernelFunction', 'linear', 'Standardize’',
true);

fprintf('--- wadnimsdnlumea SVM ---\n');

fprintf("luaa SVM gnatiuiondesnda\n');

fprintf("\n');

% 3. sinneaamzinsedieln (Predict New Network Status)
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X new 1 =17,0.25]; % # Latency uaz Packet Loss finsaziiiu Normal

X new 2 =[28, 2.2]; % s Latency uaz Packet Loss fiasaziflu
Problematic

X new 3 =112, 0.7]; % mnanq aosgnluaaszswmunegiels
[label 1, score 1]=predict(svm_model, X new 1);
[label 2, score 2] = predict(svm model, X new 2);
[label 3, score 3] = predict(svm_model, X new_ 3);
fprintf(’--- msinneamuziazetielmi ---\n');

fprintf('Yoya 1 (Latency: %.1f, Packet Loss: %.2f) -> shue: %s\n',
X new_1(1), X new 1(2), getStatusString(label 1));

fprintf('Yoya 2 (Latency: %.1f, Packet Loss: %.2f) -> shue: %s\n',
X new_ 2(1), X new 2(2), getStatusString(label 2));

fprintf('Yoya 3 (Latency: %.1f, Packet Loss: %.2f) -> shue: %s\n',
X new 3(1), X new 3(2), getStatusString(label 3));

fprintf("\n');

% 4. vananasiensnl (Visualize the Results)

figure;

gscatter(X(:,1), X(:,2), Y, 'br', 'x0'); % waeayaveyasss usndam Class
hold on;

% wasaduniis (Decision Boundary) ves SVM

% a1 grid vosgarilersziduem

h =0.1; % step size of the grid



[x1 grid, x2_grid] = meshgrid(min(X(:,1))-1:h:max(X(:,1))+1, ...
min(X(:,2))-0.1:h:max(X(:,2))+0.1);

grid_points = [x1_grid(:), x2_grid(:)];

[~, scores] = predict(svm_model, grid points);

% scores(:,1) for class 0, scores(:,2) for class 1

% Decision boundary is where score for class 0 - score for class 1 =0

contour(x1 grid, x2 grid, reshape(scores(:,2) - scores(:,1),
size(x1 grid)), [0 0], 'k-', 'LineWidth', 2);

% wavayaiuelng

scatter(X_new_1(1), X new_ 1(2), 150, 'g*', 'DisplayName', sprintf('
e %s', getStatusString(label 1)));

scatter(X _new 2(1), X new 2(2), 150, 'm”', 'DisplayName', sprintf(’
e %s', getStatusString(label 2)));

scatter(X_new 3(1), X new 3(2), 150, 'co', 'DisplayName', sprintf('
ine: %s', getStatusString(label 3)));

xlabel('Latency (ms)');
ylabel('Packet Loss Rate (%)');

title('msswunamuziniedisdrs SVM');

legend('Normal', 'Problematic', 'Decision Boundary', 'Location’,
'best");

grid on;
hold off;

fprintf('--- nsluaasmadnignasieiu (wieuduntisdoya) ---\n');



% ansusaeuilas label dauiludonany

function status_str = getStatusString(label)
if label ==
status_str = 'Normal';
else
status_str = 'Problematic';
end

end
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1. a¥adeyadedia: imade X Fuiluwmindues qudnuae (features) (Latency
uaz Packet Loss Rate) uaz Y Fuilu label/class (0 dw$u 'Normal', 1
dwmsu 'Problematic')

2. Anlaaa SVM:
o ldiladdu fitesvm(X, Y, ...) Fuiuilsdiuly Machine Learning
Toolbox ves MATLAB dwisumsasluea SVM
o '"KernelFunction', 'linear' mnssTuansznoonmidunsaionisdoya
panilunaIanIg
o 'Standardize', true Wumsuivvnateyalduiiy Fuilutuaeudrglu
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3. dnneamuzinsevialnal:
o laidu predict(svm_model, X _new) uiol#Tumaa SVM i1
Anmudainne label (da1ug) vesdoyawiovielmia Misfowsd’hl
o getStatusString duilsiduing fsiadrunitesaoulasiaiay 0 wie 1

dudenu "Normal" wie "Problematic" iielie1udiotuy

4. waaswamensiil:

o gscatter(X(:,1), X(:,2), Y, ...): naongavoyaris Tavezldauas
dnanuaiaaiuau Class (Normal/Problematic)

o contour(...): dwilFudeusuinies 19dmiunden Decision
Boundary (#umismsdaaile) vesluwaa SVM Fauansliiifuiilmaald
st lalumanisdoyasenidiu Class aq

o wﬁamﬂﬁmﬁmwﬁumiwﬁ Lﬁalﬁiﬁu”jmﬂmz—iﬁumﬂagﬂuﬁ?uﬁmm Class 1a

aumsaaaulavedluaa

¢ dA
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« wda Classification: Whlai Al aunsaswunisznndeae 18

o mamsenveyadmiu Al msdagiundeyaiiluquanvazuay Label

« msl¥laa SVM: $5n fitcsvm uaz predict lu MATLAB

. Decision Boundary: nmsianudhilainlumanisdeyaseniiu Class sdials
. msilsygedldly Data Communication: wiunwi Al aunsoselums

asvdudymnseswun Traffic lunSedreldedils
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