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lalSs AST Lalash yglatd Jlaell iy liag ;aldl galatdl aluziudl
:(2019) Ricardo Miguel Tiago Farracho dwlys 2.1.51

GeomVis: WebApp for Computational Geometry Algorithm Visualization

Ricardo Miguel Tiago <&l (e lajlil @ gl duiag ciloglall @las agle 3 piunle &> bl

2019 sal_; Farracho

Bl 1) ) g sl o il 2l e el Ll AT gyt « (lasislgs 5)
749 ¢ (= aédl 363 ol dglg . e ‘3 (&7-[)3 ¢ AUAAT . sl S id) faizﬁ\ olie (10 Aegamzay

25‘)‘944_”‘3@4‘9.6‘9.2\-05 MEJ‘EM

GeomVis

Convex Hull - Graham scan v S/ \

AN
Point in Polygon ~ \

A Point in Polygon algorithm \ \
takes a polygon and a point and \

determines if the point is inside \ \
the polygon. . |
There are several ways to this - \,;M“ i
the algorithm shown here uses ——

the winding number of the point
with respect to the polygon,
which corresponds to the total
number of times the outline of

the polygon travels

counterclockwise around the

point. If the number is zero, the angle_sum - @ Measure the angle between the points, from the point of
for each edge (P1, P2): view of PO. Add it to the sum.

‘ angle_sum += angle(Pl, PZ, p) The angle between the two points is -0.19m radians.
winding_num - angle_sum / 27pi

return winding_num 1= @

P Play > Next

Pl; d
& Reset | X Load input a;’sp“

’ < Back

point must be outside, otherwise
it must be inside

This algorithm is used in
technologies such as SVG, which
| powers this visualization.

Examples ~

.[7] GeomVis 313¥ dxa g ) Agal 1) 1.2 3 guall
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Slyguaill ooyl « (HTML ,CSS, Typescript ,SVG) duwlid &lias ‘a‘..\.é;'LwL) &m.ii\ 3 Gebd! i Jaay
e ol Yol pods Udiue dusg (P de))les S e alasgll e o5l darng « Al Las eyl 9!
i Gl Slely2¥l (e Acgazme e (Goumd Sglas S ¢ Silglasl (pe Aa3laS Lnjieis Liun duaiadl cilglas

7]l @ (Uasyl ¢ a1 ¢ puaall) JolSO @Somtlly actietineld o 1uia « 2LALA]I

lﬁa;fa;;m.ué\ﬂ Et.c}qgi‘ta&.bLE.AS.\.gyj&MbéL‘ij&ibﬂj@ﬁQM&M|JW|‘QS

P aliaally Lo &1 Blua¥) A gazma Ao g, ¥ ciddo (Ayadas
foe Sy Sl lssdl hpadd dulelas Ay yushas @
¢ 8yl @l dlasHlag s ull Sliledl 3 JolSd) @Sty puseiucell maud (allas o5 ®
feladdl § qurzilly Audadll il e 1SN @
alaill 3L @ 8,851kl pé susuzl Slwdylssdl (oo degarma nes @
¢ Qgadanl dasall 35)lae @udanl) 852 (3 %65 Lwdy sy pulds Gudzes

18La g Medius Layughas (po 09,59 (Saiy &> (open source) juyall d>g1a0 5IoYl Jas @

Bugde cilie)yles

Leal cpaslad] (any g, LY o v ALyl pludlsda S a0 I

53..1.3):.N 4 e pds

¢ el JLlly 3yLaa (05) loz Jul5 cliaylsiell soe

‘(pdie/ i) clall (sorud lelye dmgs ¥

AST ale 9¢d Amaladl of &bl dpaylanll malill £1, Y

Sleojlazell eelant Gile S ady Wy opan Jlmas S9ama
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:(2020) Giacomo Mariani 4wly,s  1.2.5.1

Design of an Application to Collect Data and Create Animations from Visual Algorithm

Simulation Exercises

ale Giacomo Mariani )b e Lajlxil @3 ¢ coguolodl dusiing ciloglall @las agle § piunle &>,k

.(Aalto University) 41l 2asl> 2020

= u.pl.a.'v' % a1 K):;‘LA P9y r-Lbelj QL;,A}')\}."&J\ dwas abily tq:) é.y.‘a.'l' (ol L.? Jiews

:§ iaie Twlu] Slas g 2D e dauy G el deiay ¢ Lpadl liayylgdl
Caanylgtl ail fusg @
tobldl paxdbusy @

Qb}.«pﬂ‘ uaj.a_y 5._\_7-3 ®
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EuxS Aaplasd) e Bshas S Umad U5 59 ¢ Aunhylosedl duais Vol oy 1 b LeS Sl sl sia Jaad

Close

Instructions:

. AS=ie P9 S e 3455511;5\4;52\L}+i413rxg b}éj @ cO39 Jaiua

< > >>

JAAL Export

Insertion Sort

Use Insertion Sort to sort the table given below in ascending order. Click on an
item to select it and click again on another one to swap these bars.

( Undo | Reset | Model Answer | Grade |

1
2
3.
4.
5
6
7

101614587887719481617
01 2 3 45 6 7 8 9

public static void insertionSort(int[] table) {
for (int i = 0; i < table.length; i++) {
int j = 1+1;
while (j > © && table[j - 1] > table[j]) {
swap(table, j - 1, j);
j-_.
}

[5] Player Application ( 35> gall dileliill jalial) 1.3 5 guall

1 hadd ailazll sda ausiusl]

geadl Bla | Jads @

¢ Jeasd) sole) @

¢ hglasey Sglas Auniylgsel dudis § oSl @

il Ay 3 oSzl @
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e Lad) Juead ] Bue S (29 JSAV 438 JavaScript (3 dlieall ciluaad) alaseiwls go,dd!l lda dbis @
4a) 5 CSS3 g HTMLS 4 JSON Layi ¢ creserdl ao Jeladdl mesy wbldl Slag @layylgseld lygunl]
[5]pgudl camsl JAAL
:(2016) Farbod Raubetean dwlys  2.2.5.1

Algorithm Analysis in OpenDSA — An Online, Open Source, Interactive Platform for Data

Structures.
-lailis Aasl> 2016 ale Farbod Raubetean <8,b ¢ lajlxil 03 ¢ qugueladl agle 3 piuwnle gL
Lalai¥l 5530 (o (29 « OpenDSA Alelat)l duaill Us1s Slaadylosed! Julses os 2asb 29, LY sia Jolils
, i | cBgll) Lty culiaylgaedl ¢l 2 g2 lda el g\—ol.ujzy\ udl ‘_57 ¢ Olwylesdl Houas Jlxs 3

cdaad liayylesdl (o pa e laaSVI Ogo Adelas iy J515(..., dudad]

P @ Wil Sl ol (e Aegazma (e Budatll 34l datal
¢ ety byl 2wl cilileal) ‘ui Jexadsjs alasinly Slwlssd| duaid susgy @
‘]SAV GLC. daiald )‘9@.’5_” Bl>g @
J._;,B.zﬁ‘ EL’LLM‘3¢ s ol = LQJQ-')ﬁ QL],.LQ.’J‘ dde «_’Lw.> L(Pﬂ ﬁj ;‘JS‘ d.g,lz_'i 5..\:-3 °
¢ Gwl
celo¥l e el sda il dlasdey pikiuel]
pgiuel] aud Ayed Ay Ldad e (pyled J) BLSYL ¢ Lilas Ly LeS dulelas clusg 815Y) sla 4343
eate gl 4igS ‘3 eSS Ay 9o ol Y [8]alelSie daslas Lymi pddage Lygd (PESE PSP cllas¥) dlasHay

Zyall Lalldees pue J) A3La) «cnre il
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:(2022) Slavomir Simonak s Patrik Perhac awlys  3.2.5.1

Interactive System for Algorithm and Data Structure Visualization

2022 ale Slavomir Simonak s Patrik Perhac <8l (po dwlydl sda s
oo ULl SLay cliajlyill ola 5352 crumt J e delis allai jshais asad Zalyll s Jobis
s Adee § paldl @Sl mown Lon o pusiucd] Adeladl (aibasdl adgiy ;aldl Homll I
[4]daz8 sualidly (ol cLaaS¥I (9o abiled! Slag olwy)lgsd!
: @ Jtews[4] Lawlal Clusgdue (e pllasdl 09Sy
¢ daidl Alas Lé @5 (Algorithm Layer) ciliesylsodd| glaie u>g @
CA e molie I ailiislssd) Lgms Lpd @i (Visualization Layer) ¢ mad! Jiiedll 5usg @
Aeypudl 3 @Sedle @l Joad ¢ SLledl Jsol Led @y (Interaction Layer) Jeladl 3u>g @
sl

&l ... Reset, Play / Pause : ls43 (Control Layer) oS=d| 5u>5 ®

I.(U(](kq Interactive system for algorithm and data structure visualization Eng v

Bubble sort

Exercise

The two neighbouring elements are compared

.[4] Isvaus 31 Aleliill jalial) mudagi .41 3, gall
bl dae (0 6 32 pusiadl Jazs 4 Bguall @ Lpaay gl il LayS5 @3 @l Adelasl) poliall

dalde dy=a iy
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:(2026) Jlell dawhp susi 4251

A Comprehensive Literature Review of Algorithm and Data Structure Visualization Tools: Research

Gaps and Future Directions
i e ladylasdl Heuad Jlme § byl us e sy il (e degazme Byl (e aall Jlall s
Jlxkl lia @ 8y98dll eley¥lg lgodl (e Ao gamn Jelxity 150l8 Cum ¢ 2026 T aladl 1da (ye (§ydud 16 sl
e Sbled! JShag cliadslgsedl sguas cilgal § Lol it @3 (S| laaddl euds ag: 2025 52008 ale o Lo
Ll ol gmall @l 7 biiial 13Ty ¢ @edandl § ool sia Adlad @uasye podeiuel] o gl e lazll Ay

2]y axdlas 4l

i allas S @udl 9 Apus Agede Syl 10 Ul e dlyull Sioaie

EURES A LA P P

‘Wleatadl jpumtll s

¢ Jeladdl (9tune

B1Y el 3 Aeniad) ol

alall Y|
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Sannst ) Silhal Jelaz) Lawl ULl JSka Slaiadl Cloaylg3nll el
GSAP animations, modular
lawgia Web Arrays Quicksort, Mergesort 1]
React components
labiall oLy Jelis ) I
iy Web Graphs, Arrays 9 Pathfinding, 4 Sorting [2]
PN |
L @3 (B g caonan i.\a &5, S o Binary Trees BST operations [3]
e S5 Lol Sgag . y Arrays, Lists, P
Ty . a Lbis | (z5ie) Web (z8e) el degona (4]
gnfS:. olas Trees, Graphs
lgdie olils algs " Bubble Sort, Selection Sos
R e bl Web Arrays i S [5]
eyl b (Sl i Linear Search, Binary Search
o | Lis 55801 3 A , Linked
ol i el R L Web Bubble, Merge, Quick Sort |  [6]
paadl e Lists
SR i i Arrays Web 6 Sorting, 3 Searching [7]
BusS bl
D3.js plasiuly Oy guas Linear Web/Mobile Linked Lists, Stack
3 . bagls 4 : (8]
Olad NG 4)lass structures (z544) operations
(oS | 3aaats dial) . Spatial Trees,
bl Gl T e Web Spatial algorithms 9]
\-_,.‘.Li.l: PO Graphs
Silasiuaill dals &ylia . . Survey of various
£ sk Various Various [10]
aall algorithms

[2]10 01 <591 )30 3 Ll Juaa g 5 ) A ) i) 141 Jgan

Ll dﬁjﬂ‘p&'@.“ Al dl é\.ﬁ.ﬂ MT CR9
taldbaad) JS Jasd dols 4alSin ain g ¥ @

idag oS3 ( Searching  &Sorting) cuiilly Coedl Sluadyles he 3855 dalai¥l Qlase ©

¢(Advanced data structures ) deuaill oGl Slag (Graph algorithms ) J1 &l g5
‘GSAP 9D3.js 9 React (o Azl gl culiias diasn @
(e doge pt @ladc cams 7yd ) paladdl oy Auadl e 2SAN @
il Jelasll Can s @
L @ bl Jesd Aarld 2eudlly Lo
ke Ll @ derad Aalai¥l qlaes @

¢(Web-based systems) c.ogll cilagdas o)
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¢(Component-based design) <lu>sll e @38 quasas o)

.(Event-driven visualization) &lus¥l e @518 joqas o)
A Gl yuaill ilinas derad Lkl laae ©

¢(Color coding) _isll el 0

‘(Animation) 48 =il aguc 1! O

¢(State transitions) ¥l ¥l o)

.(Node-link diagrams)alg=Jlg uzall Jiias o)
Pdelastl sda 3 Bueiall Jeladdl z3Les @

¢(Play / Pause) _8la 1y Juaidl! o)

¢(Step-by-step) sglasey 8glas Jyaiall O

¢(Custom input) Laims lily J-o) o)

- Aauasl] Aalas¥l 3 839>+ ( Drag-and-drop) = )é¥ls x| o)

S IS gaddl ecad) Judas § ealuy Gradl sgaiddl o dlyull sda aS3s dearlatd Lagall Ll Lo

! 3 a5 Bl LT 0l mas Loy iy i « ol o o JeLatll el sy edaill By (3o (e
fdeladly pusinel] moud (ailas (495 @
¢ gt Colzy Byaiso Dil>g, b 4845 @
cpaziall o1o¥ @udi o9y @
L 2 Bty sda S35 (e L il o3 (&) Bl iyl wal e
fabled! Slag mluedylgsdl JS Jady JolSin Jolis pllas sg29 auc @

(poaie « lasgie cgsuime) cdllall Goiun po caSil Al japaxiauc ®
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ook g (eiiuell Sl 218 el Ll jnds @

f ) pdadll pets 31 2elasll) ai @

.(Datastructures )aaall SGLl Sla g deaaill( Graph algorithms) JI cilisyles olie @
Ealll s 8T Bmimieng et Sptue po iS5 Aelelas lgal of Aalash ¢liy e Lualyl) s 5
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VisuAlgo daie 1.2.5.1
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. [9] VisuAlgo 313 W & i il duaj ) g3d) il guaill (lany 1.5 3 geall

sus 993 i ¢ Ll Slaag lundslgsedl Hguat Jlxe 3 dulelattl cliaill 1 4T (o VisUAIGo Auais piad
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Hapyloiedl s Blee § @Somtlly ULl JUs] oy diSiats piiad) ae 2L Jeladdl aill sda weus
1 35S0 ddg g, 4l Lyt 3] A8LAYL « Jusddll Bole) o duainll e pun 3 oSmtl) UUS Bolasey Bolas

. &5@3365)544_1\3 ‘J"‘J“’"Wit}“’if“‘v“’-ﬂd"@-w ‘)M‘@LALAS@ZLAQ

wer /BB /sorting  BUBBLESORT SEL INS MER QUI R-Q C( RAD Exploration Mode

Bubble Sort
Checking if 37 (index 3) > 14 (index 4) and swap them if that is
true; swapped = true.
10 14 29

o 1 2 3 4

if leftElement > rightElement

x @ 1x M 4 P D M x Share About Team Termsofuse Privacy Policy

[9] VisuAlgo 3131 A 3352 gall Ao &) palial) 1,6 b5y guall

s d) sanas el sda JI5 ¥ da S @) oSO
f;‘.\;}’\pﬁﬁ_’ﬁ‘léi ..,\9-5__»}( L4
finae odal e e ueiany Y @

gl e Y o
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Visualize DSA 4nia 2.2.5.1

(0 Aeyarma yhs3 t ¢ bl Sliag Sliaiplsidl ssuas Jlme § Aulelaal) clasll o Laill sa uad

Jll 1 Balazll Buialls 53,2l eualall Tt e bl (Shiag ciliodylgiell calisel & yen Jl iy guatl]
5 bl e s § Altete allaally auszadl o 8,400 cSlelanll el o Ay dmasly Aly e «
it Aoyl 3 Sonilly Balasy Bybas Luauall 3 Soatll Liayl ¢ A1l (e diolely 48y suntl] Juids
+ Ladeds o 3T a3l gl Aalarl) o ghall el J1 i aomgd 2 A8LYL 01oI¥1 o § poidiand | e Lo 7 Lnie

Cells 1837 5yguall

=% Visualize DSA @ Home B Visualizers e

< Back to Visualizers

Bubble Sort

>l Step ) Reset Inspector Step 22 of 22

Progress 100%
33 Randomize & Settings

CURRENT OPERATION

Size: 20 Speed: 82%
ize: pee Comparing indices 11 and 12

Ll
18
17
16
15
. 14
Keyboard Shortcuts: 13 ® Sorted from index 20 onwards
Space Play/Pause + Step Forward 12 M
R Reset K Command Palette ALGORITHM METRICS
9
8 Comparisons Swaps
7
] 12 10
5
Legend a
3 N Pass Efficiency
Comparing o,
Elements being compared . . 1 83%
L] 1 2 3 4 5 [ 7 8 2 10

Swapping LR L ey CURRENT STEP
Elements being swapped
Sorted 4 » Comparing 20 and 7
Elements in final position
Bubble Sort Chart - 20 elements Max value: 20 ARRAY STATE
Unsorted
Elements not yet processed [, 9, 17, 3, 2, 19, &, 8, 15, 15,
13, 28, 7, 5, 4, 12, 18, 11, 18, 1]
How ta read the visualization: Comparing 20 and 7
+ Numbers show element values Length: 20 elements
« Bottom lal ow array indices

+ Colors indicate current operation Time Complexity: O(n?) Space Complexity: 0(1)

. [10] Visualize DSA 3131 W j gi 3l Ao liil) jualiall 1.7 5 gual)
Blay @b\}.&)‘ 3553 JZST ‘Q-Q.é_“ Jad ‘.5“\.“ PILAN 0 Acgazag 3\.5.91)‘52.\.‘ el C).l, ENI(NY BEIY La,!i
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(@ How Bubble Sort Works

(D Edge Cases & Examples

[ ¢/» Bubble Sort— code in G, C++, Java, Python & JavaScript ]

.[10] Visualize DSA 513 W j g5 ddla) ciladi 1.8 5 ) guall

o pawases Yo Ao pall 6l ce s Vo 0uidi i gu ¥« dgume Dilieylgstl sueg Laill Ggima Lj\)’..,‘z’l;mta

 Apailanll zalill dsls
:ALGOVis 4nia  3.2.5.1

o0 degazma 995 Cus ¢ LL Slag Slwiylgsdl Houas Jlxs 3 Adebdl Glaill o aill sda pias

Ol @M g sy 4z ly cllias (bledl Sy Silinislasd) (po T sgums suad Lyl &l yguadll
oSy, 48layly Hgsatll Juadd o Ledmg Slldl e s § Alieie plladly puseiadl o pasmy Lo § Lol
259 Syl ¢ Tuaill sia J) elguats Suscir Slaailys L) (33 oS £3idn sohime (3 Aeradl

cella

ALGOViz

Sorting
Algorithm Num Entries
Bubble Sort .

x

B8 Qoacharcha B AL A B Dem i o AZ®@ « ®ate Ll

J11] ALGIViz b i)l gl e dgaly 1.9 B seall

Laglasll GAL;..U el L{ﬁm pdes u"_sl.b.ol)\j_'xﬂ L9 d! ML@}’L Ll cMe ol Canys % i oy

Aoyl Bl qes Yy @l dagy ¥ Lyl cdllall (gt o
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:SEEALGORITHMS 4nis  4.2.5.1

0o Aegamme y395 o ¢ DLl Shay Slep)lssell Heims Jlme § ddeladll Glatll o aill oda ual

e« oal) sl Lo 83,2 eualall lapauss ot bl JSliag cilussylsiell Calzzel 4 ppaddl oilygpnil]
9 SUledl pom> et 1895 Eus puseiwdl ae Al Jeladl pens «iand ) coolis Tus Awg dminly 421y
ralis gad prd il delas auanlly duaiall 3 @ Sl Lagl ¢ Al (e dslely ddlasly spuatll s sl

3 0510 Byguall . AST @all d 85L3 guatll pe (ohlady 35S didy cdun)ylsiel]

[§8) see AGoRTHMS B Atices @ About @ Contact

SORTING v
_ Bubble Sort
Bubble Sort i a simple sorting algorithm that works by repeatedly swapping adjacent elements if they are in the wrong order. This process continues until the lst is fully sorted. While it easy to
understand, Bubble Sort is not very efficient for large datasets due to its quadratic time complexity. It's often used for educational purposes or as a baseline for comparison with other sorting algorithms.
DATA STRUCTURES v Things to Observe

* Bubbling Up: In each pass through the list, notice how the largest unsorted element gradually "bubbles up® to its correct position at the end of the array. This is why the sorted portion of the array
grows from right to left.

« Early Termination: If a full pass is completed with no swaps, the algorithm knows the list is already sorted and stops early. Try a nearly-sorted list to see this in action!

Pseudocode Visualizer

Enternumbers: 97 97 23 91 15 8 50 » PLay IS

. [12] SEE ALGORITHMS 318 43031 53l (a0 dgal 9 1.10 5 gl

Eall) alitd Lapunst auey cliaglesll Lagama I BBLAYL Lalls cdlelanll Caas I ¥ 1o pe

2\.4.9.&” Mfo&.} Yg(o._{.ﬁ.é_?»ﬁ P La_’jj u.JLIa_II G 9un 3i Acadasll

el 2 o8, L Jgur 3 Lell ibimgs (&1 sbinll goame slatsl oS bty culaill sia Lualys day

i o 1 2l lymall s Slmill s 2ilyt b
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Soixll aalll P (& grlinn L gl Laill
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Jgdxe Lwgie HN] Visualize DSA .
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L bugie 3laf VisuAlgo
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“Visualize DSA 4nie ®
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L35S Lol cliaylgadl AST o alasdle Sy « csbiaidl s Juls M5 (0

¢(Sorting Algorithms) iyl &liasylgs @

¢(Searching Algorithms) t=Jl &ilwyylss> @

¢(Graph Algorithms) &bl gyl cilisyylgs @

(Tree Algorithms) ;lea¥l clwiylgs @
szl asle Ay 3 poladl aaad e Slaill g gl 1 oy ileaylsidl sda Jie HLAT! s 392
oad ASY) Eliailsndl e iylae Lo Lol Llas @] diarld 2lall Lenbls J) 28U

A o B pedd| Slea)yl gl il 3.2

: (Sorting Algorithms) <Al wlwyles 1.3.2
:(Bubble Sort) slaall sl 1.13.2
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Algorithm BubbleSort(A, n)
Fori<0Oton-1do
Forj<Oton-i-2do

If A[j] > A[j+1] then

Swap(A[j], A[j+1])
End If

SR Gl A old 1 el sAd el

31



sl Claie b lge )l all el 1 S Jaadl)
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Algorithm SelectionSort(A, n)

Fori¢<0Oton-2do
minlindex & i

Forj¢<i+1lton-1do
If A[j] < A[minIndex] then
minindex < j

End If

End For

Swap(A[i], Alminindex])
End For

RSN i AN A lsa 2 (ol sA) Jladl)

((Insertion Sort) 7 ¥ sl 3132

13l ¢ sl Js s miall
Algorithm InsertionSort(A, n)

Fori¢< 1lton-1do

key < A[i]

j€<i-1

While j 2 0 AND A[j] > key do
Alj+1] < Alj]

j<ij-1

End While

Afj+1] & key

End For

TG i Al Ll sd 3 o)l ead) Sl
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Algorithm MergeSort(A)

If length(A) < 1 then

Return A

End If

mid & length(A) / 2

left & MergeSort(left half of A)
right & MergeSort(right half of A)

Return Merge(left, right)

. [13]’@3.2,” ST

Algorithm Merge(left, right)

result < empty list

While left and right are not empty do
If first(left) < first(right) then
Move first(left) to result

Else

Move first(right) to result

End If

End While
Append remaining elements
Return result

el i a3 13 4 (a5 Sl

{(Quick Sort) as,udl s All 5.1.3.2

S G beall Guds 5185 ety oneadl (e S sladl e saiall tos pioliall cusys @ e J) o liall

Algorithm QuickSort(A, low, high)

If low < high then

pivot & Partition(A, low, high)

QuickSort(A, low, pivot - 1)

QuickSort(A, pivot + 1, high)
End If

13] JelSL RaSlall casiys o2y G 550

Algorithm Partition(A, low, high)
pivot < Alhigh]

i< low-1

For j < low to high - 1 do

If A[j] < pivot then

i<i+l

Swap(Alil, Aljl)

End If

End For
Swap(A[i+1], A[high])
Returni+1

End If

) Gl a3 5 el ead) Sl
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:(Searching Algorithms) cexedl &ilea)ylgs 2.3.2

((Linear Search) Jas!l c | 1.2.3.2
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Algorithm LinearSearch(A, n, target)

Fori<0ton-1do
If A[i] = target then
Return i

End If

End For

Return NOT_FOUND
A Gl dua a6 (el eA) Jiall)

{(Binary Search) Ll syl 2232

il 3 592sll jaiall wyumiy Yol a5 o« i Jaally juoliall (5685 Losie Alad duajylsstl sda yiai
Ciiaidl e deleadl uiiy agdsg yied] poliall Casal slaiul @iy #STOE Jl> 3 osllall jaiall ae 45ylas ol

[13] sllall pumiall e sorall g LL,SE @iy 53]

Algorithm BinarySearch(A, target)
left <0

right €& length(A) - 1
While left < right do

mid & (left + right) / 2

If Almid] = target then
Return mid

Else If A[mid] < target then
left & mid +1

Else

right &< mid -1

End If

End While

Return NOT_FOUND

A Gl £3a 3y A 7 )R )
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:(Graph Algorithms) 4led! 2 gyl wileajylgs 3.3.2

:(Prim Algorithm) @ 340,195 1332

Bya S 39 Liean Bukde (p0 fuws .(Minimum Spaning Tree) (yiuall suiell 8y adl slamls Auaj;lgsel oda podl

[13] 2885 J8T Lo Jasys (&) A8Ltl (655 Cupmy Butde iyl

Algorithm Prim(Graph)

Choose any start vertex
Add start vertex to MST

While MST does not contain all vertices do

Select minimum-weight edge
connecting MST to a new vertex
Add edge to MST

End While

min A l0A 8 el sAd Sl

:(Dijkstra Algorithm) | fuS5s 43yl g5 2332

Caaig By US (3 AaKE J8Y1 suaall HLas b adall sz o ez Sien sl juadl slmls duajslgsell sia pgas
[13] 8,9l waall sl

Algorithm Dijkstra(Graph, source)
For each vertex v do
distance[v] & oo
End For
distance[source] ¢ 0
Create priority queue PQ
Insert source into PQ
While PQ is not empty do
u & ExtractMin(PQ)
For each neighbor v of u do
alt & distance[u] + weight(u,v)
If alt < distance[v] then
distance[v] < alt
Update PQ
End If
End For
1S3 Aa ) g3 9 (el sA1 Juiail)
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slasd . Ll B Jad¥ Sl wu=y lda i Syia]l Buiadl 8y ddl sl=sbs La__'i Aa))lgxdl a<a pod
-[13](Cycle) 3515 & cauddl 93 8ya S @ ddall cay dasys (S Colgel
Algorithm Kruskal(Graph)
Sort all edges by increasing weight
For each edge (u,v) do

If uand v belong to different sets then
Add edge to MST

Union(u,v)
End If
End For
Return MST
IS S a3l 58 10 )l sad) Jiaall
:(Tree Algorithms) jle&¥l &ilwyylgs 4.3.2
:(Depth-First Search(DFS)) Yol gaalls cud| 14322

I<clag JWl goiadl @ Brolzll suiall 8;L5 I oo Sl ladl LAl Yol Banlly duml dalylgs pods
plsial; Ladias oSes « Bya S 3 53 cibls LaSialy il J) 83gall @ Gaall J1 Jpumsl oty 3
- [13](Recursion) 1l s Leawud] of (Stack) _eaSL
Algorithm DFS(node)
Mark node as visited
Visit(node)

For each neighbor of node do

If neighbor is not visited then
DFS(neighbor)

End If

End For

Vol Banll Gaadl) Al ga 11 ) A Sl
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:(Breadth-First Search(BFS)) ¥si L& ,ally Eee | 2432
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[13] e slue JMi sl pSiudg ¢ QLI_” Syiwdl

Algorithm BFS(start)

Create empty queue Q
Mark start as visited
Enqueue(Q, start)

While Q is not empty do
current ¢ Dequeue(Q)
Visit(current)

For each neighbor of current do
If neighbor is not visited then
Mark neighbor as visited
Enqueue(Q, neighbor)

End if

End For

End While

Vol Gl ) dpajled 12 )l sl Jiatll

:(Binary Search Tree) 45U Ce ! 8 i 3432
¥l e 3t dae ol waall (sS ude S Aerd Ll Ca ALl Hlx a1 o Lols Legi 8y il sia yuiad
[13] Al Al oo AST @l 09SG cras¥l 6 3l G 6 il iy ¢« Al dagall (o yiuol Liayd

Algorithm InsertBST(root, value)

If root = NULL then

Create new node(value)

Return node

End If

If value < root.value then

root.left & InsertBST(root.left, value)
Else

root.right < InsertBST(root.right, value)
End If

Return root

AU Cial) Bk A J ol 13 (el sA) il
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+Routes
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AlgorithmLibrary VisualizerPage

Home

+String category
+8tring level
+Array filteredAlgorithms

+Array values
+8tring target
+Numher startTrigger
+Number resetTrigger

+String search
+Array filtered

+onSearchChange()
+navigate()

+setCategory()
+setLevel()

+renderVisualizer()
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+Array categories
+String id

+String name
+Array algorithms

+SortingVisualizer
+SearchingVisualizer
+GraphVisualizer
+TreeVisualizer
+LinkedListVisualizer
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+Array steps
+Number currentStep
+Boolean isPlaying

«Logic Files»
Core_Algorithms.

+handleNext()
+handlePrev(}
+reset()

+bubbleSort(values)
+binarySearch{values, target)
+dijkstra(graph, start)
+linkedList{values)
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JS Bubble s

ault func bubbleSort(a) {
arrsteps = []; b g
arr = [...a]; /
n = arr.length; // ais
ot 1 =0; 1 < n; i++)
( let j=8; j<n-1-1; j++
let swapped = [];
arrsteps.push({
array: [...arr], [/ 4
comparing: [j, Jj + 1], //
swapping: .
done: »
log: “guo 45)L5. ${arr[j]) 4 ${arr[] + 1]}
s
if (arr[j] > arr[]j + 1])
[arr[j], arr[] + 1]] =
swapped = [j, J + 1];
arrsteps.push(
array: [...arr],
comparing: [j, J + 1],
swapping: swapped,

done: [],
' Jous ${arr[j]} 4 ${arr[] + 1]},

{
[arr[]j + 1], arr[]]];

log: "guo
swapMove: true
)5}
arrsteps.push({

array: [...arr],

comparing: [],

swapping: [],

done: Ar from({ length: i + 1 <) =>n -1 - k),

log: "Ja5ss j3am”

return arrsteps;

¥
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useEffect( =>

if (lisPlaying) return;

if (steps.length === @) return;

if (currentste eps.length - 1) {
setIsPlaying(
return;

1

]

const timer = setTimeout(() => {
setCurrentStep((prev) => prev + 1);

}, speed);

return () => clearTimeout(timer);

» [isPlaying, currentStep, steps, speed]);

daiall sl AuseEffect Jlavivl g 4.4 5 pall

Vite slaf 2224

ceaablio 18y ¢ (6,53 ralanll lga¥L 45yl WasLall Lge yun ros, g9yl sling Juicdid) 815K Lol o3

iy o, all sl lec oy @
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Adladl Bosdly Lpadl A8 e Ladlas LS bglaselly JSAYI oy dulae Jeuad LY SVG plasiul @

svg
width="100%" height="460" viewBox=
selectedTree === "hard"
? "0 0 700 400"
: selectedTree === "medium”
? "0 0 500 400"
: "@ @ 400 350"} preserveAspectRatio="xMidYMid meet™ className="tree-svg"
renderEdges ()
Object.keys(demoGraph}).map(node => {
isvisited = step.visited?.includes(node);
onst isCurrent = step.current === node;
pos = positions|node];
eturn
g key={node}
circle cx={pos.x} cy={pos.y} r="20" className={
isCurrent
? "tree-node current”
: isVisited
? "tree-node visited"
: "tree-node"}
text x={pos.x} y={pos.y + 5} textAnchor="middle" className="tree-text"
{node}
text

) Sl sh sl Laldd) 4 padl jualinll a2 SVG  plidis 4.5 5 seal)

pacbadl Jeall 2y 4.2 4
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EXPLORER

NO FOLDER OPENED

You have not yet
opened a folder.

Open Folder

Build with Agent

TERMINAL =+

PS C:\Users\DELL> [|

OUTLINE

TIMELINE

. Aaiall oda gkt b Alariuall VS Code 3141 4,6 5 guall
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U my-algorithm-visualizer/
— B public/
L. index.htm|
e - SIG) Sveee
— W Algorithms/
@ DATASTRUCTURE/ M linkedlist.js

. @ SEARCHING/ £ Binary_search.js
P Linear_search.js

@m sorTING/ I3 Bubble_sort.js
B Insertion_sort.js
B Merge_sort.js
I Quick_sort.js
E3 Selection_sort.js

B TREESGRAPHS/ 0 Bfs s

@ Dfs.js
B Dijkstra.js
B Kruskal.js
M Prim.js

8 LAYOUTS/ Navbar.jsx
& Footer.jsx
yout.jsx
W pages/ Home.jsx
AlgorithmLibrary.jsx
sualizerPage.jsx

Visaulizers/

components/
putPanel.jsx
aybackControls.jsx
eedControl.jsx
& useUniverselVisualizer.jsx
7] Algorithms.json
$ App.css
%  App.sx
B mainjsx (Entry Point) Jasll disu) kayyllg GMYl dads

meM package.json
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for i =@ to n-1
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if arr[j] » arr[j+1]
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Abstract:

This thesis aims to develop an interactive educational platform that supports the Arabic
language, helping to enhance the Arab student is understanding of the algorithm is
implementation process through visual simulation and dynamic interaction with the algorithm
is implementation steps. Initially, a number of available recent theses and research papers and
some educational platforms related to the field were studied and analyzed. Then, React was
adopted as the primary technology in building and developing this project. The most
important system requirements were analyzed and designed using a set of UML diagrams.
The stages of platform development were then presented step by step, with Kruskal's
algorithm being presented as an applied model to explain the implementation mechanism and
visualization. Finally, the final results showed the platform is success in providing an
interactive learning environment that enhances the understanding process and improves the
quality of learning by integrating the theoretical and applied aspects, in addition to supporting
the Arabic language. Also mentioned were a number of challenges and difficulties
encountered during the project is completion journey, as well as a number of future prospects
that are hoped to be achieved to contribute to the further development and improvement of

the platform.
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