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Algorithm Visualizer 

 

 

The  goa l  o f  t he  A lgo r i t hm V is ua l i z e r  p r o j ec t  i s  t o  p r ov ide  a  web  app l i ca t ion  t ha t  i s  

i n t e rac t i ve  and  tha t  enab les  us e rs  t o  v i s ua l i s e  and  c ompr ehend  a  va r i e t y  o f  

a l go r i t hms  tha t  a r e  f r equen t l y  us ed  i n  com put e r  s c i ence  and  p r og r amming .  Fo r  use r s  

t o  inv es t i ga t e  t he  inner  work i ngs  o f  a lgo r i t hm s ,  t he  p ro jec t  o f f e r s  a  p la t f o rm t ha t  i s  

v i sua l l y  appea l ing  and  user - f r i end l y,  wh ic h  enc our ages  impr ov ed  under s tand i ng  and  

l ea rn ing .  

 

 

  



 

 

Key  Fea tu r es :  

 

1 .  A lgo r i t hm Se lec t i on :  The  app l i ca t ion  a l l ows  us ers  t o  choos e  f rom a  w ide  

r ange  o f  a lgo r i t hms ,  in c l ud ing  s o r t i ng ,  s ear ch ing ,  g r aph  t r ave r sa l ,  and  

mor e .  

2 .  I n t e rac t i ve  V isua l i za t i on :  The  a lgo r i t hms  a r e  v i s ua l i z ed  us ing  an imat ed  

g raph ic s  and  s t ep -b y -s t ep  demons t ra t ions ,  enab l i ng  use rs  t o  observ e  

t he  a l go r i t hm 's  exec u t ion  i n  rea l - t ime .  

3 .  Cus tom iz a t i on  Op t ions :  User s  can  mod i f y  inpu t  pa ramet e rs  s uc h  as  a r r ay  

s i ze ,  da t a  d is t r i bu t ion ,  and  i n i t i a l  c on f i gu r a t ions  t o  obs erv e  how  the 

a l go r i t hms  behav e  under  d i f f e r en t  s cenar ios .  

4 .  Us er -F r iend l y  I n t e r f ace :  The  web  app l i c a t ion  boas t s  a  c lean  and  i n tu i t i v e  

use r  i n te r f ace ,  ensu r i ng  ease  o f  nav iga t i on  and  in t e rac t ion .  

 

The  A lgo r i t hm V isua l i z e r  p ro j ec t  seeks  t o  p r ov ide  s tuden ts ,  educa t o rs ,  and  

hobby is t s  w i t h  an  inva luab le  l ea r n ing  r esourc e  f o r  a l go r i t hm s  and  the i r  app l i c a t ions .  

The  p ro jec t  enc ourages  a l go r i t hm ic  com prehens ion  and  exper t i se  by  o f f e r ing  a  f un  

and  i n te r ac t i v e  p la t f o rm,  wh i ch  s uppo r t s  t he  g r owt h  o f  e f f ec t i ve  p rob lem -s o lv ing  

ab i l i t i es  i n  t he  f i e ld  o f  c ompute r  s c ience .  

 

Her e  i s  t he  p r o jec t  l i n k :  Algorithm Visualizer (psamir275.github.io) 

  

https://psamir275.github.io/
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     INTRODUCTION 

 

When we ta l k  abou t  comp lex  sub jec t  top ics  l i ke  A lgo r i thms,  i t  becomes 

ex t remely  necessa ry  fo r  s tudents  to  have  a  s t rong  g r ip  ove r  t he  top ic  a s  i t  

wou ld   fo rm  the   foundat ion   o f   the i r  computa t iona l   th ink ing   and   

p rog ramming   sk i l l s .   We had  obse rved  tha t  th rough  conven t iona l  methods o f  

teach ing  i t  becomes a  l i t t le  d i f f i cu l t  fo r  s tuden ts  to  unde rs tand  the  concept  

and  fo r  teache rs  to  exp la in  the i r  though ts .  Mo t i va ted  by  the  age-o ld  say ing ,  “a  

p ic tu re  speaks  more  than  thousand words” ,  many resea rche rs  and  educa to rs   

assume  tha t   s tuden ts   wou ld   lea rn   an  a lgo r i thm  fas te r   and   more   

thorough ly   us ing   a lgo r i thm  v isua l iza t ion   techn iques1 .   So ,  we  deve loped  a  

method  o f  lea rn ing  th rough  v i sua l iza t ion  and  hand -on  expe r ience  ove r  

d i f fe ren t  sea rch ing  and  so r t ing  a lgor i thms wh ich  i s  bound to  he lp  the  s tuden ts  

and  teache rs .  

 

Definit ion of  Algori thm? 

 

A s e t  o f  de t a i l ed  i ns t ruc t i ons  o r  a  s tep -b y -s t ep  p rocess  f o r  f i n i sh ing  a  t ask  o r  

addr es s ing  a  p rob lem i s  k nown as  an  a l go r i t hm.  A com put e r  p rog ramme f o l l ows  a  

c l ea r,  unam b iguous  s e t  o f  i n s t ruc t i ons  t o  ca r r y  ou t  a  pa r t i c u la r  t ask  o r  com put a t ion .  

An  a lgo r i t hm 's  ob jec t i ve  i s  t o  ca r r y  ou t  a  t as k  o r  s o lve  a  p rob lem in  an  e f f ec t i ve ,  

acc ura t e ,  and  e f f i c i en t  manner.  I n  many  d i sc ip l i nes ,  s uc h  as  c ompute r  s c ience ,  

ma t hem at i cs ,  eng ineer i ng ,  and  the  na t u ra l  sc ienc es ,  a lgo r i t hm s  a re  us ed  to  ca r r y  

ou t  oper a t ions  inc l ud ing  da ta  ana ly s is ,  s o r t i ng ,  searc h ing ,  op t im is a t ion ,  and 

dec i s i on -m ak ing .  They  a r e  ess en t i a l  t o  how c ompute rs  work  and  how so f t war e  

p rog rammes  a r e  c rea ted .  

  



 

Types of algorithms 

Ther e  a r e  m any  t y pes  o f  a lgo r i t hms ,  som e o f  wh i ch  a re :  

 

1 .  Sor t ing  a lgo r i t hms :  Thes e  a lgo r i t hms  a r e  used  t o  s o r t  a  l i s t  o f  e lem ents  i n to  a  

s pec i f i c  o r de r,  s uch  as  a lphabe t i c a l  o r  numer i ca l  o r de r.  

 

2 .  Sear ch ing  a lgo r i t hm s :  Thes e  a lgo r i t hm s  a r e  used  t o  s ea rch  f o r  a  s pe c i f i c  i t em  o r  

v a lue  w i t h in  a  da ta  s e t ,  s uch  as  f i nd ing  a  wor d  in  a  doc ument  o r  a  num be r  in  an  

a r ray.  

 

3 .  G r aph  a lgo r i t hms :  These  a lgo r i t hms  a re  us ed  t o  mode l  r e la t i ons h ips  be t ween  

da ta  po in t s ,  s uc h  as  de te rm in ing  t he  s hor t es t  pa th  be tween  t wo  po in t s  o r  f i n d ing  

t he  m in imum spann ing  t ree  o f  a  g r aph .  

 

4 .  Computa t i ona l  a l go r i t hms :  These  a lgo r i t hms  a r e  us ed  to  pe r f o rm com p lex  

mat hem at i ca l  ca l cu la t ions ,  such  as  so lv i ng  equa t i ons  o r  s imu la t i ng  phys ic a l  

s ys tem s .  

 

5 .  D iv i de  and  conquer  a l go r i t hms :  These  a lgo r i t hms  b reak  a  p rob lem in t o  sm a l l e r  

s ub - p rob lems ,  so lve  each  sub -p r ob lem independen t l y,  and  then  comb ine  t he  r es u l t s  

t o  so lv e  t he  o r i g ina l  p r ob lem.  

 

6 .  G reedy  a lgo r i t hms :  Thes e  a lgo r i t hms  m ak e  loc a l l y  op t ima l  cho i ces  a t  eac h  s t ep  

i n  t he  hope  o f  f i nd ing  a  g loba l  op t imum s o lu t ion .  

 

7 .  Dynamic  p r og r amm ing  a lgo r i t hm s :  These  a lgo r i t hms  so l ve  p rob lems  by  b r eak ing  

t hem down in t o  sma l l e r  sub -p r ob lems ,  so lv i ng  eac h  s ub - p rob lem on ly  onc e ,  and  

then  s to r i ng  t he  res u l t s  t o  av o id  r edundan t  c omputa t ions .  

 

8 .  Random ized  a lgo r i t hms :  Thes e  a lgo r i t hms  use  a  r andom e lement  i n  t he  a l go r i t hm 

to  ac h ieve  a  spec i f i c  ou t com e,  such  as  gener a t i ng  r andom numbers  o r  s o r t ing  da ta .  



 

Visual ization 

 

To  f ac i l i t a t e  c omprehens ion ,  ana l ys is ,  and  c ommun ica t ion ,  da ta  o r  i n fo rmat i on  i s  

r ep r esen ted  g raph ic a l l y  o r  v i sua l l y  t h rough  v isua l i s a t i on .  Com p lex  da ta  s e t s  c an  be  

made  mor e  unders t andab le ,  us e fu l ,  and  acc es s ib le  by  us ing  v is ua l i s a t ion  

t echn iques .  

 

Ther e  a re  many  way s  t o  v i sua l i se  da ta ,  i n c l ud ing  c har t s ,  g raphs ,  d iag rams ,  m aps ,  

and  i n f og r aph i cs .  I t  en t a i l s  c hoos ing  da ta  and  p resen t ing  i t  i n  a  way  t ha t  d raws  

a t t en t i on  t o  pa t t e rns ,  t r ends ,  c onnec t ions ,  and  anom a l ies .  I t  i s  f r equen t l y  s imp ler  

t o  spo t  pa t t e rns  and  t r ends ,  c omprehend  co r r e la t ions  be tween  v a r iab les ,  and 

exp la in  d i f f i cu l t  i n fo rmat ion  t o  o the rs  by  v i s ua l i s i ng  da t a .  

 

Algorithm Visual isation  

The  use  o f  v i s ua l  r ep resen ta t i ons  t o  ex p la i n  how a lgo r i t hms  behave  and  oper a te  i s  

k nown  as  a lgo r i t hm v i sua l i sa t ion .  I t  en t a i l s  p r oduc ing  an imat i ons ,  i n te rac t i ve  

s im u la t ions ,  o r  o the r  v i s ua l i s a t i ons  t ha t  show how a lgo r i t hm s  func t ion  p i ecemea l .   

Mak ing  i t  s imp le r  f o r  peop le  t o  l ea rn  abou t  a lgo r i t hms  and  compr ehend  the 

p r i nc i p l es  beh ind  t hem is  t he  a im  o f  a l go r i t hm v is ua l i s a t ion .  User s  can  be t te r  

unders t and  how the  a l go r i t hm  oper a tes  and  why  c e r ta in  resu l t s  a r e  p r oduced  by  

us ing  v isua l  a ids  t ha t  a l l ow them t o  see  how da ta  i s  hand led  and  p roc ess ed  a t  eac h 

l eve l  o f  t he  p rocess .  

 

Algorithms visual izer  

Us ers  can  i n te r ac t i v e ly  v i s ua l i s e  t he  behav iou r  and  exec u t ion  o f  a lgo r i t hms  us ing  

t he  so f t ware  t oo l  k nown as  an  a lgo r i t hm v is ua l i ze r.  I t  i s  a  k i nd  o f  a l go r i t hm  

v i sua l i sa t ion  t ha t  o f f e r s  a  s im p le  use r  i n t e r f ace  f o r  d i sc ove r i ng  and  compr ehend ing  

a l go r i t hms .  

Us ers  c an  o f t en  go  t h r ough  t he  execu t ion  o f  an  a l go r i t hm us ing  a lgo r i t hm v isua l i z e rs ,  

v i sua l i s i ng  eac h  s tep  as  i t  happens  and  v iew ing  how da ta  i s  p r ocess ed  a nd  hand led  

a t  eac h  s tage .  O ther  i n te r ac t i v e  capab i l i t i es  o f f e r ed  by  c e r ta i n  a lgo r i t hm v isua l i ze rs  

i n c lude  the  ab i l i t y  t o  a l t e r  i npu t  pa r amet e rs ,  mod i f y  t he  a lgo r i t hm 's  s e t t i ngs ,  and  

obs erv e  how t hese  mod i f i ca t i ons  im pac t  t he  a lgo r i t hm 's  behav iou r.  



 

Objec t ive :  

 

A lgo r i t hm v is ua l i z a t ion ' s  goa l  i s  t o  g raph i ca l l y  dep i c t  an  a l go r i t hm 's  behav iou r  and  

i nner  wor k i ngs  i n  o r de r  t o  a i d  cons umer s  i n  under s tand ing  i t .  Va r ious  v i s ua l  

r ep r esen ta t i ons ,  i nc l ud ing  g raphs ,  cha r t s ,  an imat ions ,  and  in t e rac t i ve  s imu la t i ons ,  

c an  be  us ed  to  ac com p l i sh  t h i s .  

 

 

Ther e  a r e  sev era l  s i t ua t ions  in  wh ic h  a l go r i t hm v is ua l i sa t i on  i s  bene f i c ia l .  I t  can  

make  comp lex  a l go r i t hm s  eas ie r  f o r  s tuden ts  and  o t he r  l ea rne rs  t o  under s tand  in  a  

f un  and  s t r a i gh t f o rwar d  way.  By  g iv ing  a  c l ea r e r  p ic t u re  o f  how a lgo r i t hms  func t i on  

and  wher e  poss ib l e  p r ob lems  c an  occur,  i t  can  a ls o  a id  academ ic s  and  deve lopers  

i n  t he i r  e f f o r t s  t o  debug  and  op t im i se  a l go r i t hms .  A lgo r i t hm v i sua l i sa t ion  i s  a  use f u l  

t oo l  f o r  anyone  who  wan ts  t o  be t t e r  under s tand  a lgo r i t hms  and  the  us es  f o r  t hem.  

 

 

Scope of  the  System  

 

 

The  pu rpos e  o f  an  a l go r i t hm  v is ua l i s a t ion  s ys tem i s  t y p ica l l y  t o  c r ea te  an  

i n t e rac t i ve  and  v i sua l  dep i c t i on  o f  an  a l go r i t hm 's  execu t i on .  The  sy s tem s hou ld  

be  ab le  t o  d is p lay  the  a lgo r i t hm ' s  s tages  as  i t  p rocesses  da ta  and  a l l ow us ers  t o  

i n t e rac t  w i t h  and  ed i t  t he  da t a  as  we l l  a s  t he  a l go r i t hm i t s e l f .  

The  sys t em shou ld  a ls o  be  ab le  t o  d is p lay  t he  a l go r i t hm 's  run t ime  c omp lex i t y,  

a l l ow ing  users  t o  see  how the  a l go r i t hm 's  pe r fo rm anc e  va r i es  as  t he  i npu t  d a ta  

s i ze  g rows .  Th is  can  ass is t  us e rs  i n  unders t and ing  t he  a l go r i t hm 's  s ca lab i l i t y  

and  m ak ing  educa ted  dec is i ons  abou t  when  t o  u t i l i se  i t  i n  p rac t i se .  

Fu r the rmor e ,  t he  sy s tem s hou ld  be  us er - f r i end ly  and  acc ess ib le ,  w i t h  i n tu i t i v e  

v i sua l i sa t ions  and  c l ea r  d es c r ip t i ons  o f  t he  p rocesses .  

  



 

Feasibi l i ty  S tudy  

 

 

i .  Technica l  Feasibi l i ty  

 

A l go r i t hm v is ua l i s a t ion  i s  t he  ac t  o f  us i ng  g raph ic a l  o r  v i s ua l  r ep r esen ta t i ons  t o  

be t t e r  unders t and  the  s tages  i nv o l ved  in  addr ess ing  a  c e r ta i n  p rob lem us ing  an 

a l go r i t hm.  The  f eas ib i l i t y  o f  cons t ruc t ing  an  a lgo r i t hm v isua l i s a t i on  i s  de t e rmined  

by  a  num ber  o f  c r i t e r i a ,  i n c l ud ing  t he  c omp lex i t y  o f  t he  a lgo r i t hm,  t he  ava i l ab i l i t y  

o f  appr opr i a te  v i sua l i s a t i on  t oo ls ,  and  the  sk i l l  o f  t he  pe r son  do ing  t he  

v i sua l i sa t ion .  

 

I n  gener a l ,  mos t  a l go r i t hms  c an  be  v i s ua l i s ed  theor e t i ca l l y,  bu t  t he  amoun t  o f  

d i f f i cu l t y  va r i es .  S imp le  a l go r i t hms ,  such  as  so r t i ng  a lgo r i t hm s  l i ke  bubb le  s o r t ,  

s e lec t i on  s o r t ,  and  i nse r t i on  so r t ,  c an  be  eas i l y  v i sua l i sed  us ing  s im p le  d iag r ams  

o r  an im at i ons .  More  comp lex  a l go r i t hms ,  s uc h  as  mach ine  lea rn ing  a l go r i t hm s 

l i k e  neura l  ne t work s ,  may  necess i t a te  mor e  advanc ed  v i sua l i sa t ion  t oo l s  and 

met hodo log ies .  

   

i i .  Operat ional  Feasibi l i ty      

The  ex t en t  t o  wh i c h  an  a lgo r i t hm v i sua l i sa t ion  t oo l  c an  be  e f f ec t i ve ly  

i n co r por a ted  in t o  an  o r gan iza t i on ' s  o r  s ys tem ' s  ex is t ing  opera t i ona l  p r oc esses  

i s  re f e r red  t o  as  oper a t i ona l  f eas ib i l i t y.  I n  t he  c on t ex t  o f  a l go r i t hm 

v i sua l i sa t ion ,  opera t i ona l  f eas ib i l i t y  wou ld  en t a i l  de t e rm in ing  whe ther  t he  t oo l  

c an  be  seam le ss ly  i n t eg r a ted  in t o  t he  ex is t ing  s o f tware  deve lopment  p roc ess  

and  whe t her  i t  i s  com pat i b le  w i t h  t he  ex is t ing  t oo ls  and  techno logy.  

 

Us er  acc ep t ab i l i t y  i s  a  c ruc ia l  pa r t  o f  oper a t iona l  f eas ib i l i t y.  The  too l  shou ld  

be  us er - f r i end ly  and  s imp le  t o  use ,  a l low ing  deve loper s  t o  qu ick ly  lea rn  how  

to  us e  i t  and  in t eg ra t e  i t  i n t o  t he i r  work f l ow.  The  v isua l i sa t i on  t oo l  s hou ld  a ls o  

be  ve r sa t i l e  and  f le x ib l e ,  a l l ow ing  dev e loper s  t o  use  i t  i n  t he  way  t ha t  bes t  

s u i t s  t hem.  

 

  



 

i i i .  Economic  Feasibi l i ty         

 

 

The  use  o f  v i s ua l  r ep r esen ta t i ons  t o  he lp  use rs  unders tand  a lgo r i t hms  and  

the i r  behav iou rs  i s  re f e r red  t o  as  a lgo r i t hm v isua l i s a t i on  (AV) .  Any  s o f twar e  

dev e lopment  e f f o r t ,  i nc l ud ing  a l go r i t hm v is ua l i s a t ion ,  m us t  c ons ide r  ec ono mic  

f eas ib i l i t y.  Here  a re  som e th ings  t o  t h i nk  abou t :  

 

 

Deve lopment  cos t s  v a ry  bas ed  on  the  com p lex i t y  o f  t he  a lgo r i t hms  be ing  

v i sua l i sed ,  t he  leve l  o f  i n te r ac t ion  requ i red ,  and  the  p rog ramm ing  language  

and  too l s  em p loy ed .  To  ass es s  i f  t he  ins t rum ent  i s  ec onom ic a l l y  f eas ib l e ,  t he  

dev e lopment  expens es  s hou ld  be  compared  aga ins t  t he  p r ospec t i v e  bene f i t s .  

 

 

Adop t ion :  The  s uccess  o f  an  an t i v i r us  t oo l  i s  u l t ima t e ly  de te rm ined  by  whe ther  

o r  no t  peop le  adop t  and  c on t i nue  to  use  i t .  As  a  resu l t ,  i t  i s  c r i t i c a l  t o  e x am ine  

the  user  ex per ience ,  conv en ienc e  o f  use ,  and  whe t her  t he  t oo l  i s  s u i t ab le .  

 

  



                                                           

SOFTWARE REQUIREMENT SPECIFICATION (SRS)  

 

A lgo r i t hm v isua l i za t i on  i s  a  use f u l  t oo l  f o r  t eac h ing  c ompute r  s c i enc e  

c oncep ts  and  im prov ing  a l go r i t hm des ign .  Th is  doc ument  ou t l i nes  t he  so f t ware  

r equ i r ements  f o r  a  s ys tem t ha t  v i sua l i z es  a l go r i t hms .  

 

 

Pu r pos e :  The  pu rpose  o f  t h i s  so f t ware  i s  t o  p rov ide  a  v i s ua l  r ep res en t a t ion  o f  

a l go r i t hms  to  a id  in  t eac h i ng  and  unders t and ing  com put e r  s c ience  concep ts .  

 

 

Scope :  The  s o f tware  w i l l  p rov ide  v isua l i z a t i on  f o r  a  v a r i e t y  o f  a lgo r i t hms  and 

a l l ow  us ers  t o  s t ep  t h rough  each  s tep  o f  t he  a l go r i t hm,  obs erv e  t he  s t a te  o f  

t he  da ta  s t r uc t u res ,  and  t r ace  t he  f low o f  c on t r o l .  The  so f t war e  w i l l  s uppor t  a  

v a r ie t y  o f  p r og r amm ing  languages ,  i nc l ud ing  C++ ,  J ava ,  and  Py t hon .  

 

 

Func t iona l  Requ i rements :   

 

3 . 1 .  User  I n t e r f ace  The  s o f tware  w i l l  have  a  g raph i ca l  use r  in t e r f ace  t ha t  

d i sp lays  t he  a lgo r i t hm v is ua l i z a t ion  and  c on t r o ls  f o r  s tepp ing  t h r ough  the  

a l go r i t hm.  The  us er  in t e r f ace  w i l l  be  in t u i t i ve  and  eas y  to  us e .  

 

3 . 2 .  A lgo r i t hm Visua l i z a t i on  The  so f t war e  w i l l  p rov ide  v is ua l i z a t ions  f o r  a  

v a r ie t y  o f  a l go r i t hms ,  in c lud ing  so r t ing  a l go r i t hms ,  searc h  a l go r i t hm s ,  and  

g raph  a lgo r i t hms .  The  v i sua l i za t ion  w i l l  d i s p lay  t he  s t a te  o f  t he  da ta  

s t r uc t u res  and  the  f low o f  con t ro l  as  t he  a l go r i t hm ex ec u tes .  

 

3 . 3 .  Language  Suppor t  The  s o f t war e  w i l l  suppor t  a  v a r ie t y  o f  p rog ramm ing  

l anguages ,  i nc l ud ing  C++ ,  J ava ,  and  Py thon .  The  user  w i l l  be  ab le  t o  se lec t  

t he  language  f o r  t he  a lgo r i t hm to  be  v i s ua l i z ed  i n .  

 

3 . 4 .  Code  Impor t  The  s o f tware  w i l l  a l l ow us ers  t o  im por t  c ode  f rom a  f i l e  o r  

c opy  and  pas te  code  i n to  t he  so f twar e .  The  so f t ware  w i l l  au t omat i c a l l y  

genera t e  a  v i sua l i za t i on  f o r  t he  a lgo r i t hm based  on  the  impor ted  c ode .  

 

 



3 . 5 .  Code  Ed i t i ng  The  so f t war e  w i l l  a l l ow user s  t o  ed i t  t he  c ode  o f  t he  

a l go r i t hm w i th in  t he  s o f tware .  The  s o f t war e  w i l l  upda te  t he  v i sua l i z a t i on  in  

r ea l - t ime  as  t he  use r  ed i t s  t he  code .  

 

3 . 6 .  S t ep  Con t r o l  The  so f t war e  w i l l  a l l ow users  t o  s t ep  t h rough  eac h  s tep  o f  

t he  a lgo r i t hm,  obse rv ing  t he  s t a te  o f  t he  da t a  s t ruc tu res  and  the  f l ow o f  

c on t r o l .  

 

3 . 7 .  Da ta  S t r uc t u re  I nspec t ion  The  so f t ware  w i l l  a l l ow user s  t o  i nspec t  t he  

s t a te  o f  t he  da t a  s t r uc tu r es  a t  any  po in t  i n  t he  a lg o r i t hm execu t ion .  The  user  

w i l l  be  ab le  t o  v i ew  t he  c on t en ts  o f  va r i ab les  and  da ta  s t r uc t u res .  

 

Non- func t iona l  Requ i r ements :  

 

 4 . 1 .  Per f o rmance  The  so f t wa re  w i l l  be  des igned  f o r  e f f i c i en t  pe r fo rmance ,  

w i t h  m in ima l  l ag  o r  de lay  i n  v i s ua l i za t i on  upda tes .  

 

4 . 2 .  Re l iab i l i t y  The  so f t war e  w i l l  be  r e l i ab le  and  e r r o r - f r ee ,  w i t h  robus t  e r r o r  

hand l ing  and  r ecove ry  mechan isms  i n  p l ac e .  

 

4 . 3 .  Compat ib i l i t y  The  so f t war e  w i l l  be  compat ib l e  w i t h  a  v a r ie t y  o f  opera t i ng  

s ys tem s ,  i nc l ud ing  W indows ,  m acOS,  and  L inux .  

 

4 . 4 .  Us ab i l i t y  The  so f t ware  w i l l  be  easy  t o  use ,  w i t h  an  in tu i t i ve  use r  in t e r f ace  

and  c lea r  docum enta t i on  f o r  use rs .  

 

Cons t ra i n t s :  The  so f t ware  w i l l  r equ i re  modern  web  b rowse rs  w i t h  s uppor t  f o r  

WebGL and  JavaScr i p t .  The  s o f tware  w i l l  no t  s uppor t  l anguages  o t he r  t han  

C++ ,  J ava ,  and  Py thon .  

 

Fu tu r e  Enhanc ement s :  Fu t u re  enhanc ements  t o  t he  so f t war e  may  i nc l ude  

add i t i ona l  l anguage  suppor t ,  im pr oved  pe r f o rmance ,  and  add i t i ona l  

v i sua l i za t ion  t y pes .  

 

Conc lus ion :  Th is  docum ent  has  ou t l i ned  the  requ i r eme nts  f o r  a  so f t war e  s ys tem t ha t  

p rov ides  a l go r i t hm v isua l i z a t i on  f o r  a  va r i e t y  o f  p rog ramm ing  languages .  The  

s o f tware  w i l l  p rov ide  an  i n tu i t i v e  use r  i n te r f ace  and  suppor t  f o r  i ns pec t ing  da ta  

s t r uc t u res  and  s tepp ing  t h rough  the  a l go r i t hm.  The  so f twar e  w i l l  b e  r e l i ab le  and  

e f f i c ien t ,  w i t h  c ompat ib i l i t y  f o r  mu l t ip l e  opera t i ng  s ys t ems .  

  



 

SOFTWARE DEVELOPMENT PROCESS MODEL ADOPTED  

Ther e  a re  s ever a l  s o f tware  dev e lopment  p rocess  m ode l s  t ha t  c an  be  adop ted  

fo r  A lgo r i t hm V is ua l i za t ion .  One  popu la r  mode l  i s  t he  Ag i l e  me t hodo logy,  

wh ic h  em phas iz es  c on t i nuous  de l i ve ry  and  cus tom er  c o l labor a t ion  t h r oughou t  

t he  dev e lopment  p rocess .  

I n  t he  Ag i le  m e thodo logy,  dev e lopment  i s  b roken  down in t o  sma l l ,  i t e ra t i v e  

c yc les  ca l led  sp r in t s .  Each  s p r in t  t y p ic a l l y  l as t s  be tween  1 - 4  weeks  and  

i nvo lv es  a  s e t  o f  t asks  o r  use r  s to r i es  t ha t  t he  deve lopment  t eam work s  on .  

A t  t he  end  o f  each  s p r in t ,  t he  t eam de l i v e rs  a  work ing  inc rement  o f  t he  

s o f tware .  

Ano the r  so f t war e  dev e lopment  p rocess  mode l  t ha t  can  be  adop t ed  fo r  

A lgo r i t hm Vi sua l i z a t i on  i s  t he  Wate r fa l l  mode l .  I n  t h i s  mode l ,  dev e lopm ent  

p rog res ses  i n  a  l i nea r  f ash ion  t h r ough  a  s e t  o f  we l l - de f ined  s tages ,  s ta r t i ng  

w i t h  requ i r ement s  ga the r ing  and  end ing  w i t h  dep loym ent .  Eac h  s tage  mus t  be  

c omp le ted  be f o re  mov ing  on  to  t he  nex t ,  w i t h  l i t t l e  r oom fo r  i t e r a t ion  o r  change  

onc e  a  s tage  i s  c omp le te .  

Ther e  a r e  a ls o  hyb r i d  mode ls  t ha t  com b ine  as pec ts  o f  Ag i l e  and  Wate r f a l l  

me t hodo log ies ,  suc h  as  t he  Sp i r a l  mode l .  Th i s  mode l  in vo lv es  a  se r i es  o f  

i t e r a t i v e  cy c les ,  w i t h  each  cyc le  inv o lv i ng  a  s e t  o f  p lann ing ,  r i sk  ana l ys is ,  and  

p ro to t yp ing  s t ages .  

U l t im a te l y,  t he  so f t war e  deve lopment  p r ocess  mode l  adop ted  fo r  A lgo r i t hm 

V is ua l i z a t ion  w i l l  depend  on  the  s pec i f i c  needs  o f  t he  p r o jec t  and  the  

p re fe r ences  o f  t he  deve lopment  t eam.  I t ' s  impor tan t  t o  c hoos e  a  mode l  t ha t  

s uppor t s  co l labor a t i on ,  comm un ic a t ion ,  and  f le x ib i l i t y  i n  o rde r  t o  ensur e  t he  

s ucc es s  o f  t he  p r o jec t .  

 

 

                 

  



OVERVIEW 

 

•  System Overview 

 

I n  a lgo r i t hm v i sua l i z a t ion ,  a  sys t em ove rv iew p r ov ides  a  h i gh - leve l  v i ew o f  t he  

d i f f e r en t  com ponen t s  and  p roces ses  i nv o lved  i n  t he  a lgo r i t hm.  The  sys t em 

over v iew t y p i ca l l y  in c ludes  a  g r aph ic a l  r ep resen ta t i on  o f  the  a l go r i t hm and  i t s  

k ey  c omponen t s ,  such  as  da t a  s t ruc tu r es ,  f unc t ions ,  and  c on t r o l  f l ow.  

The  pu rpose  o f  t he  sy s tem over v i ew i s  t o  he lp  use r s  unders t and  how t he  

a l go r i t hm wor ks  a t  a  h i gh  lev e l ,  w i t hou t  ge t t ing  bogged  down in  t he  de t a i l s  o f  

i nd iv idua l  s t eps .  By  p r ov id i ng  a  c l ea r  p ic t u re  o f  t he  ov er a l l  s t r uc tu r e  o f  t he  

a l go r i t hm,  t he  sys t em ov erv iew c an  he lp  use rs  i den t i f y  pa t t e rns  and  

r e l a t ions h ips  t ha t  m igh t  no t  be  immed ia t e ly  appar en t  f r om a  s t ep - by -s t ep  

des c r ip t ion .  

To  c rea te  a  s ys tem over v iew i n  a lgo r i t hm v i sua l i za t ion ,  you  m igh t  use  a  range 

o f  g raph i ca l  t oo ls ,  s uc h  as  f l owchar t s ,  d i ag r ams ,  o r  i n te rac t i ve  v i sua l i za t i ons .  

The  s ys tem  ov erv iew  shou ld  p rov ide  a  c lea r  and  in t u i t i v e  r ep r es en t a t i on  o f  

t he  a l go r i t hm,  h igh l i gh t ing  t he  key  s teps  and  dec is i on  po in t s  i n  t he  p r oc ess .  

You  m igh t  a l so  i nc lude  anno t a t ions  o r  no tes  t o  p rov ide  add i t i ona l  c on t ex t  o r  

exp lana t i on  f o r  each  com ponen t  o r  p roc ess .  

Ov era l l ,  a  we l l - des igned  sys t em ove rv iew c an  be  an  i nva luab le  t oo l  f o r  

unders t and ing  comp lex  a lgo r i t hms  and  can  he lp  use r s  qu i ck ly  i den t i f y  a r eas  

where  impr ov eme nts  o r  op t im i za t ions  m igh t  be  poss ib l e .  

 

 

 

  



 

o  Limi ta t ion of  Ex is t ing  Sys tem  

 

 

A lgo r i t hm v is ua l i za t i on  i s  a  power fu l  t oo l  f o r  t eac h ing  and  under s tand ing  

c ompute r  a lgo r i t hms .  Howev er,  ex is t ing  sys t ems  f o r  a l go r i t hm v isua l i z a t ion  

hav e  s ever a l  l im i t a t ions :  

L im i t ed  I n t e rac t i v i t y :  M os t  ex is t ing  sys t ems  p rov ide  on ly  l im i t ed  i n te r ac t i v i t y,  

s uc h  as  s t ep - by -s tep  exec u t ion  o r  t he  ab i l i t y  t o  paus e  and  r es ume ex ec u t ion .  

Th is  can  make  i t  d i f f i c u l t  f o r  l ea rne rs  t o  exp lo r e  a l t e r na t i ve  pa ths  t h r ough  the  

a l go r i t hm.  

L im i t ed  Sc ope :  Many  a lgo r i t hm v i sua l i z a t ion  s ys tem s  on l y  v i s ua l i z e  a  s i ng le  

a l go r i t hm o r  a  sma l l  se t  o f  a l go r i t hms .  Th is  can  mak e  i t  d i f f i cu l t  f o r  l ea rne rs  

t o  com par e  and  c on t r as t  d i f f e r en t  a lgo r i t hms .  

L im i t ed  Cus t om iza t i on :  Ex is t ing  sy s tems  o f t en  do  no t  a l l ow  us ers  t o  cus tom ize  

t he  v isua l i za t i on  t o  t he i r  needs  o r  p re fe r ences .  Th is  c an  m ak e  i t  d i f f i c u l t  f o r  

l ea rne rs  t o  adap t  the  v i s ua l i za t ion  t o  t he i r  l ea rn ing  s t y l e .  

L im i t ed  Sca lab i l i t y :  Some ex is t ing  sy s tem s  can  on l y  v i s ua l i z e  sma l l  i ns t ance s  

o f  a lgo r i t hms .  Th is  c an  m ake  i t  d i f f i c u l t  f o r  l ea r ne r s  t o  unders t and  the  

a l go r i t hm 's  behav iou r  on  la r ge r  i npu t  s i zes .  

L im i t ed  Access ib i l i t y :  Many  a lgo r i t hm v i s ua l i z a t ion  sys t ems  a re  no t  acc es s ib le  

t o  l ea r ne r s  w i t h  d isab i l i t i es ,  suc h  as  v i s ua l  o r  hear ing  impa i rmen ts .  

L im i t ed  Cov erage :  Many  ex is t i ng  sy s tems  focus  on  c lass ic  a l go r i t hms ,  

neg lec t ing  impor tan t  m odern  a lgo r i t hms  and  da ta  s t r uc tu res .  

Ov era l l ,  wh i le  a l go r i t hm v is ua l i za t ion  i s  a  power f u l  t oo l  f o r  l ea rn ing  and 

unders t and ing  a l go r i t hm s ,  ex is t ing  sys t ems  have  s ever a l  l im i t a t i ons  t ha t  can  

make  i t  c ha l leng ing  f o r  l ea r ne r s  t o  f u l l y  bene f i t  f r om th is  t echno logy.  

  



 

 

Proposed System 

 

 

o  Objec t ives  o f  the  proposed system  

Depend ing  on  the  pa r t i cu l a r  goa l s  and  r equ i r ements  o f  t he  sy s tem,  

t he  ob jec t i ves  o f  a  p roposed  sy s tem fo r  a l go r i t hm v is ua l i s a t ion  

may  c hange .  Howev er,  t he  f o l l ow ing  a re  some  genera l  goa l s  t ha t  

an  a l go r i t hm v isua l i s a t ion  sys t em m igh t  pu r sue :  

 

Enhanc ing  Unders tand ing :  The  m a in  goa l  o f  an  a l go r i t hm 

v i sua l i sa t ion  sy s t em is  t o  mak e  comp lex  a lgo r i t hms  and  da ta  

s t r uc t u res  eas ie r  f o r  us e rs  t o  unders t and .  An  a lgo r i t hm 's  behav iou r  

c an  be  l ea r ned  and  unders t ood  mor e  eas i l y  and  i n te r ac t i v e l y  

t h r ough  v isua l i sa t ion ,  wh ic h  c an  a id  in  us e rs '  mem ory  r e ten t ion .  

 

 

Enhanc ing  Lear n in g :  S t uden ts ,  r es earc her s ,  and  dev e lopers  can  

a l l  bene f i t  f r om a  v is ua l i s a t ion  sys t em 's  impr ov ed  access ib i l i t y  and 

i n t e rac t i v i t y  o f  a lgo r i t hm s  and  da t a  s t ruc tu r es .  The  sys t em 's  ab i l i t y  

t o  p rov ide  immed ia te  f eedback  on  an  imp lementa t ion ' s  c o r r ec tness  

makes  i t  poss ib l e  t o  

 

o  Users  o f  the  Proposed system  

 

A l go r i t hm v i sua l i za t ion  s ys t ems  a re  so f t war e  t oo ls  t ha t  he lp  us e rs  

t o  v i s ua l i z e  how  a lgo r i t hm s  wor k .  Users  o f  t hese  s ys tems  c an  be  

any one  in t e res ted  i n  lea rn ing  abou t  a lgo r i t hms ,  f r om s tuden t s  

s t udy ing  com put e r  s c ience  t o  exper ienc ed  p rog ramm ers  look ing  t o  

be t t e r  unders tand  comp lex  a lgo r i t hms .  Here  a re  some  o f  t he  

po ten t ia l  use r s  o f  a  p roposed  sy s tem fo r  a lgo r i t hm v is ua l i za t ion :  

 

 

S tuden ts :  S t uden t s  who  a re  l ea r n ing  abou t  a lgo r i t hms  in  c ompute r  

s c ience  c ours es  can  bene f i t  g rea t l y  f r om  a lgo r i t hm v isua l i z a t i on  

t oo ls .  Thes e  too ls  he lp  s t uden t s  t o  be t t e r  under s tand  how 

a lgo r i t hms  work  by  p rov id ing  a  v i sua l  r ep resen ta t ion  o f  t he  

a l go r i t hm and  i t s  s teps .  



 

Educa t o rs :  Educ a to rs  who  t each  com put e r  sc i ence  c an  use  

a l go r i t hm v is ua l i z a t ion  t oo ls  t o  enhanc e  t he i r  l ec tu r es  and  to  he lp  

s t uden t s  v i s ua l i z e  t he  c oncep ts  be ing  t augh t .  Thes e  too ls  c an  a ls o  

be  used  to  c rea t e  in t e rac t i ve  l ea r n ing  ac t i v i t i e s  f o r  s t uden t s .  

 

Resea rchers :  Res ea rchers  i n  t he  f i e ld  o f  c omput e r  sc ie nce  c an  us e 

a l go r i t hm v i sua l i za t ion  t oo ls  t o  s t udy  how peop le  lea rn  a l go r i t hms  

and  t o  ev a lua te  t he  e f f ec t i v enes s  o f  d i f f e r en t  v i sua l i z a t i on  

t echn iques .  

 

P rog rammer s :  P rogr ammers  who  work  w i t h  com p lex  a l go r i t hm s  can  

use  v is ua l i z a t ion  t oo ls  t o  ga in  a  be t t e r  unders t and ing  o f  how  the  

a l go r i t hms  work .  Th i s  c an  he lp  t hem to  debug  c ode  and  to  op t im ize  

a l go r i t hms  fo r  be t t e r  pe r f o rmanc e .  

 

En t hus ias t s :  Any one  in t e res ted  in  a lgo r i t hms  and  c ompute r  

s c ience  can  us e  a lgo r i t hm v is ua l i z a t ion  t oo ls  t o  ex p lo re  a lgo r i t hm s  

i n  a  f un  and  in t e rac t i ve  way.  Thes e  too ls  c an  be  used  t o  lea rn  

abou t  a l go r i t hms  tha t  a r e  no t  t y p i ca l l y  cover ed  i n  t r ad i t i ona l  

c ompute r  s c ience  cours es .  

Ov era l l ,  a lgo r i t hm v i sua l i za t ion  t oo l s  hav e  the  po ten t ia l  t o  bene f i t  

a  w ide  range  o f  us e rs ,  f r om s tuden ts  t o  researc her s  t o  

p rog rammer s  and  en t hus ias t s .  By  p r ov id i ng  a  v i s ua l  

r ep r esen ta t i on  o f  com p lex  a l go r i t hm s ,  t hes e  t oo ls  can  he lp  use r s  

t o  be t t e r  unders tand  how a lgo r i t hms  work  and  to  exp lo re  new 

a lgo r i t hms  in  an  in te rac t i ve  way.  

  



 

ASSUMPTION AND DEPENDENCIES 

A lgo r i t hm v isua l i z a t ion  i s  a  t ec hn ique  tha t  i s  us ed  t o  rep r es en t  a l go r i t hms  i n  a  v i s ua l  

f o rm  to  he lp  peop le  unders t and  the  a l go r i t hm be t t e r.  However,  when  c r ea t ing  an  

a l go r i t hm v is ua l i z a t ion ,  t he r e  a r e  seve ra l  ass umpt i ons  and  dependenc ies  t ha t  need  

to  be  cons ide red .  Thes e  inc l ude :  

 

The  a lgo r i t hm is  co r rec t l y  im p lem ented :  The  a lgo r i t hm v i sua l i za t ion  ass umes  tha t  

t he  a lgo r i t hm be ing  r ep r es en t ed  i s  co r r ec t l y  im p lemented  and  works  as  in t ended .  I f  

t he  imp lem ent a t ion  i s  i nco r r ec t ,  t he  v i s ua l i z a t ion  may  be  m is lead ing .  

 

The  a lgo r i t hm has  a  de te rm in i s t i c  behav iou r :  The  a lgo r i t hm  v is ua l i z a t i on  as sum es  

tha t  t he  a l go r i t hm has  a  de t e rm in is t i c  behav iou r,  i . e . ,  f o r  a  g i ven  i npu t ,  t he  a l go r i t hm 

w i l l  p roduce  t he  same ou t pu t  ev e ry  t ime  i t  i s  exec u ted .  I f  t he  a l go r i t hm has  a  non -

de te rm in is t i c  behav iou r,  t he  v i s ua l i z a t ion  may  no t  acc ura t e l y  rep resen t  t he  

a l go r i t hm.  

 

The  a lgo r i t hm i s  des igned  fo r  a  spec i f i c  p r ob lem:  The  a lgo r i t hm v is ua l i z a t ion  

ass umes  t ha t  t he  a l go r i t hm i s  des igned  t o  s o l ve  a  spec i f i c  p rob lem and  tha t  t he  

p rob lem is  we l l - de f ined .  I f  t he  p rob lem is  no t  we l l - de f i ned ,  t he  v i s ua l i z a t ion  m ay 

no t  be  use f u l .  

 

The  us er  has  a  bas ic  under s tand ing  o f  p ro g ramm ing  concep ts :  The  a lgo r i t hm 

v i sua l i za t ion  ass umes  tha t  t he  user  has  a  bas i c  unders t and ing  o f  p rog ramm ing 

c oncep ts  l i k e  loops ,  cond i t i ona l s ,  v a r iab les ,  e t c .  I f  t he  us e r  does  no t  hav e  t h i s  

unders t and ing ,  t he  v i sua l i za t ion  may  be  d i f f i c u l t  t o  unders t and .  

 

The  v is ua l i za t ion  too l  us ed  i s  re l iab le :  The  a lgo r i t hm v isua l i z a t i on  depends  on  the  

r e l i ab i l i t y  o f  t he  v i s ua l i z a t ion  t oo l  used .  I f  t he  t oo l  i s  un re l iab le ,  t he  v i sua l i za t ion  

may  be  i nacc ura t e  o r  m i s l ead ing .  

Ov era l l ,  i t  i s  impor tan t  t o  cons ide r  t hes e  ass u mpt ions  and  dependenc ies  when  

c r ea t i ng  an  a lgo r i t hm v isua l i za t i on  t o  ensur e  t ha t  i t  ac cu r a te ly  r ep r es en ts  t he  

a l go r i t hm and  i s  use f u l  f o r  t he  i n tended  aud ienc e .  

  



 

TECHNOLOGIES 

 

•  Tools used in Development.  

 

 

i .  Code  Ed i t o r :  VS Code  

 

i i .  I n t eg r a ted  Dev e lopment  Env i r onments  ( I DEs) :  VS Code  

 

i i i .  Debugg ing  and  Tes t ing  Too l s  

 

i v .  Web  Deve lopm ent  Too l s :  HTML,  CSS,  Chr ome Deve loper  Too l s  

 

 

•  Development Environment  

 

 

An  a lgo r i t hm v is ua l i z a t ion  dev e lopment  env i ronment  i s  a  s o f tware  t oo l  t ha t  

a l l ows  dev e lopers  t o  c r ea te  in t e rac t i ve  v i sua l i za t i ons  o f  a lgo r i t hm s  and  da t a  

s t r uc t u res .  These  v i sua l i za t ions  c an  be  used  to  he lp  lea rne rs  unders tand  

c omp lex  a l go r i t hms  and  how t hey  wo rk .  There  a re  s ev era l  dev e lopment  

env i r onm ents  av a i lab le  f o r  a l go r i t hm v i sua l i za t ion ,  i n c l ud ing :  

 

a .  P rog ramm ing  Languages :  Jav aScr ip t  

 

b .  I n t eg r a ted  Dev e lopment  Env i r onment  ( I DE) :  VS Code  

 

c .  Debugg ing  and  Tes t ing  Too l s :  Chrom e Dev e loper  Too ls ,  L i v e  Serv e r  

 

d .  Da t a  S t r uc t u res  and  A lgo r i t hms :  Searc h ing ,  Shor t i ng ,  G raph  

 

e .  Us er  I n te r f ac e  (U I )  Des ign :  HTM L,  CSS  

  



 

 

•  Software Interface 

 

A so f t war e  in t e r f ace ’s  k ey  f ea tu r es  f o r  a l go r i t hm v isua l i s a t ion  i nc l ude  the  

f o l l ow ing :  

 

1 .  Opera t i ng  Sys t em (OS) :  W indows  11 ,  Ubun t u  23 .04  

2 .  Code  Ed i t o r :  VS Code  

3 .  Tes t ing  and  Debugg ing :  G oog le  Chr ome,  Ch rome Deve loper  Too ls  

 

 

•  Hardware Used 

 

1 .  I n t e l  Core  I 5  Proc es sor  

2 .   8G B RAM  

3 .  I n t e rne t  Connec t i v i t y  

  



 

Flowchart of the Algorithm Visual izer  

 

 

  



 

Class Diagram of  Algorithm Visual izer  

 

 

 

 

The  c las s  d i ag r am s hows  t he  d i f f e r en t  c l ass es  invo l ved  in  t he  a lgo r i t hm v isua l i z e r.  

 

•  Us er  I n te r f ac e  c lass  i s  res pons ib l e  f o r  d i sp lay ing  t he  a lgo r i t hm to  t he  user  

and  ge t t i ng  use r  i npu t .  

 

•  A l go r i t hm c lass  r ep r esen ts  t he  a l go r i t hm be ing  v i sua l i zed ,  and  i t  p r ov ides  

met hods  t o  ge t  t he  i npu t ,  and  ou tpu t .  

 

•  Con t ro l le r  c las s  i s  r espons ib le  f o r  i n te rp r e t i ng  t he  us er ' s  i npu t  and  s end ing  

c ommands  t o  t he  A lgo r i t hm Execu t i on  P rogram c lass .  

 

•  A l go r i t hm Exec u t ion  Pr ogr am c las s  i s  r espons ib le  f o r  exec u t ing  t he  

a l go r i t hm and  gener a t i ng  t he  ou t pu t .  

 

•  Da t a  Manager  c l ass  i s  res pons ib l e  f o r  manag ing  t he  da t a  f l ow be t ween  t he  

Con t ro l le r  and  A lgo r i t hm Ex ecu t i on  Program  c las ses ,  as  we l l  a s  s to r i ng  t he  

ou tpu t  genera t ed  by  t he  A lgo r i t hm Execu t i on  Program  c lass .  

 

•  Ou t pu t  c l as s  rep res en t s  t he  ou t pu t  genera t ed  by  t he  a l go r i t hm,  and  i t  

p rov ides  a  met hod  to  ge t  t he  ou t pu t  da t a .  

  



 

Data Flow Diagram of Algori thm Visual izer  

 

 

 

 

 

The  d iag ram s hows  th r ee  m a in  c omponen t s :  User  i n te r f ac e ,  Con t r o l le r,  Da ta  

manager.  

•  Us er  i n te r f ac e :  Th is  componen t  i s  respons ib l e  f o r  d i sp lay i ng  t he  a l go r i t hm to  

t he  user  and  rece iv i ng  inpu t  f r om us er.  

•  Con t ro l le r :  Th is  c omponen t  i s  r es pons ib le  f o r  i n te r p re t i ng  t he  us er ' s  inpu t  

and  t r ans la t ing  i t  i n t o  c ommands  t ha t  c an  be  ex ecu t ed  by  t he  a lgo r i t hm 

execu t ion  p r og r am .  

•  Da t a  manager :  Th is  componen t  i s  respons ib l e  f o r  manag ing  t he  da ta  f l ow 

be t ween  t he  c on t r o l l e r  and  the  a lgo r i t hm ex ecu t i on  eng ine ,  as  we l l  as  

s t o r ing  t he  ou tpu t  genera t ed  by  t he  a lgo r i t hm.  

•  A l go r i t hm ex ec u t ion  p rog ram:  Th i s  c omponen t  i s  r es pons ib le  f o r  ex ec u t i ng  

t he  a l go r i t hm and  gener a t ing  t he  ou tpu t .  

  



 

DATA DICTIONARY 

 

 

A da ta  d i c t i onar y  i s  a  docum ent  t ha t  p r ov ides  a  de t a i led  des c r ip t ion  o f  t he  da ta  

used  in  an  a l go r i t hm o r  p rog ram.  I n  a lgo r i t hm v i sua l i za t ion ,  a  da t a  d ic t i onary  can  

be  used  to  he lp  use rs  unders t and  the  inpu t s ,  ou tpu t s ,  and  v a r iab les  us ed  in  t he  

a l go r i t hm.  

 

 

The  da t a  d i c t i onary  t y p ica l l y  i nc l udes  t he  f o l l ow ing  in f o rmat i on :  

Da t a  e lem ent  nam e:  The  name o f  t he  da ta  e lem ent  be ing  des c r ibed .  

Desc r ip t i on :  A b r ie f  des c r ip t ion  o f  t he  da ta  e lem ent ,  i n c lud ing  i t s  pu r pose ,  sourc e ,  

and  any  o t he r  r e levan t  in f o rmat ion .  

 

Da t a  t ype :  The  da ta  t ype  o f  t he  e l ement ,  such  as  in t eger,  f l oa t ,  o r  s t r i ng .  

 

S i ze :  The  s i ze  o f  the  da ta  e lem ent ,  such  as  t he  number  o f  by t es  i t  o ccup ies  i n  

mem ory.  

 

De f au l t  v a lue :  The  v a lue  t ha t  i s  ass igned  t o  t he  da ta  e lement  i f  no  o the r  v a lue  i s  

s pec i f i ed .  

 

Va l i d  va lues :  A l i s t  o f  a l l  va l i d  va lues  t ha t  t he  da ta  e lement  can  take .  

Dependenc ies :  A l i s t  o f  o t he r  da t a  e lements  t ha t  t he  c u r ren t  e l ement  depends  on .  

 

Va l i da t ion  ru l es :  Any  ru l es  o r  cons t r a i n t s  t ha t  mus t  be  met  f o r  t he  da ta  e lement  t o  

be  c ons ide r ed  va l id .  

 

Exam p les :  Ex amp les  o f  t y p i ca l  v a lues  f o r  t he  da t a  e l ement .  

By  p r ov id ing  t h is  in fo rm at ion ,  t he  da t a  d i c t ionary  can  he lp  us e rs  unders t and  the  

da ta  us ed  i n  t he  a lgo r i t hm and  how i t  i s  p roces sed .  I t  can  a ls o  be  us e fu l  f o r  

dev e lopers  who  need  to  m a in t a i n  and  upda te  t he  a lgo r i t hm over  t ime .  

  



 

TESTING 

 

•  Unit Testing 

 

Un i t  t e s t ing  i s  an  impor tan t  aspec t  o f  s o f tware  deve lopment ,  

i n c lud ing  a lgo r i t hm v i sua l i za t ion .  A lgo r i t hm v i sua l i za t i on  i s  t he  

p roc ess  o f  v i s ua l l y  rep resen t ing  how an  a lgo r i t hm works  and  i t s  

s t ep - by -s t ep  ex ec u t ion .  I n  t h i s  c on t ex t ,  un i t  t es t i ng  i nvo lv es  

t es t ing  each  com ponen t  o r  f unc t ion  o f  t he  v i s ua l i za t ion  

s epara t e ly  t o  ensure  t ha t  i t  wor ks  as  ex pec ted .  

 

To  pe r fo rm un i t  t e s t ing  in  a l go r i t hm v is ua l i z a t ion ,  you  c an  f o l low 

thes e  s t eps :  

 

I den t i f y  t he  com ponen t s  o f  you r  v i s ua l i z a t i on  t ha t  need  tes t ing .  

Th is  c ou ld  inc l ude  i nd iv idua l  f unc t i ons ,  a lgo r i t hms ,  and  da ta  

s t r uc t u res .  

Wr i t e  t es t  cases  f o r  eac h  c omponen t .  Tes t  c as es  s hou ld  be  

des igned  t o  cover  a l l  poss ib l e  sc enar i os  and  edge  c as es .  

 

Us e  a  t es t ing  f ramework  t o  au t omat e  t he  t es t ing  p rocess .  Some 

popu la r  t es t ing  f rameworks  f o r  JavaScr i p t -bas ed  v i sua l i z a t ion  

t oo ls  in c lude  J es t ,  Mocha ,  and  J asm ine .  

 

Run  the  t es t s  and  ana l yse  t he  r es u l t s .  I f  any  t es t  c as es  f a i l ,  

debug  t he  code  and  f i x  t he  i ss ues .  

 

Repea t  t he  p r ocess  f o r  each  componen t  un t i l  a l l  t es t s  pas s .  

I t ' s  impor tan t  t o  no te  t ha t  un i t  t es t ing  i s  j us t  one  pa r t  o f  t he  

over a l l  t es t i ng  p rocess .  You  shou ld  a lso  pe r f o rm in t eg r a t ion  

t es t ing  t o  ens ure  t ha t  a l l  c ompo nen t s  o f  you r  v i s ua l i z a t ion  work  

t oge t he r  seamles s ly,  and  user  acc ep tanc e  tes t i ng  t o  ensu re  t ha t  

t he  v i s ua l i za t ion  mee ts  us e r  requ i rements .  

  



 

 

•  Integri ty Testing  

 

 

I n t eg r i t y  t es t i ng  in  a l go r i t hm v is ua l i z a t i on  i s  t he  p r oc ess  o f  ve r i f y i ng  

t he  co r r ec t nes s  and  ac c uracy  o f  an  a lgo r i t hm v is ua l i z a t ion  t oo l .  The  

goa l  i s  t o  ensur e  t ha t  t he  t oo l  i s  f a i t h f u l l y  r ep r es en t ing  t he  a lgo r i t hm 

i t  i s  v i sua l i z ing ,  and  tha t  i t  i s  no t  in t roduc ing  e r r o rs  o r  b i ases  t ha t  

c ou ld  m is lead  users .  

 

Ther e  a re  sever a l  s t r a teg ies  t ha t  c an  be  us ed  t o  t es t  t he  in teg r i t y  

o f  an  a lgo r i t hm v isua l i z a t i on  t oo l .  One  approach  i s  t o  com par e  t he  

ou tpu t  o f  t he  t oo l  t o  t he  ex pec t ed  ou tpu t  o f  t he  a l go r i t hm fo r  a  g iv en  

i npu t .  Th is  can  be  done  by  manua l l y  execu t ing  t he  a l go r i t hm  on  a  

sm a l l  i npu t  and  compar ing  t he  resu l t s  t o  t he  ou t pu t  genera t ed  by  

t he  v i s ua l i za t ion  t oo l .  

 

Ano the r  appr oach  i s  t o  use  t es t  cases  t ha t  cover  a  w ide  range  o f  

i npu t  s i z es  and  edge  cases .  Th i s  can  he lp  iden t i f y  any  po ten t ia l  

e r ro rs  o r  l im i t a t i ons  i n  t he  t oo l ' s  im p lem ent a t ion .  I t  can  a l so  he lp  t o  

i den t i f y  any  pe r f o rmanc e  i ssues  t ha t  c ou ld  c ause  the  t oo l  t o  run 

s l ow l y  o r  c r as h  when  dea l i ng  w i t h  la rge  inpu t s .  

 

I t ' s  a l so  impor tan t  t o  cons ide r  t he  us ab i l i t y  o f  t he  v i sua l i z a t ion  t oo l .  

Th is  i nc ludes  f ac to r s  s uc h  as  eas e  o f  us e ,  c l a r i t y  o f  t he  

v i sua l i za t ions ,  and  the  ab i l i t y  t o  cus tom iz e  and  c on t r o l  t he  

v i sua l i za t ion  pa ramet e rs .  Us ab i l i t y  t es t i ng  c an  be  done  by  obs erv i ng  

user s  as  t hey  i n te rac t  w i t h  t he  t oo l  and  c o l lec t i ng  f eedbac k  on  the i r  

exper ience .  

 

Ov era l l ,  i n teg r i t y  t es t ing  i s  an  impor tan t  s t ep  in  t he  deve lopm ent  o f  

any  a l go r i t hm  v is ua l i za t ion  t oo l .  I t  he lps  ensur e  t ha t  t he  t oo l  i s  

acc ura t e ,  r e l i ab le ,  and  us e fu l  f o r  i t s  in t ended  aud ienc e .  
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CONCLUSION and FUTURE SCOPE 

 

 

A l go r i t hm v is ua l i za t ion  has  becom e an  ess en t i a l  t oo l  f o r  com put e r  s c ience  s tuden ts  

and  res ear chers  t o  l ea r n  and  unders t and  c omp lex  a l go r i t hms .  I t  i s  a  power fu l  

t e chn ique  tha t  he lps  l ea r ne rs  t o  v i s ua l i z e  and  unders t and  the  work i ng  o f  a lgo r i t hm s ,  

wh ic h  i s  c r uc ia l  f o r  t he i r  s ucc ess  i n  t he  f i e ld  o f  com put e r  s c ience .  

 

 

I n  c onc lus ion ,  a lgo r i t hm v i sua l i za t ion  i s  a  r ap id l y  evo lv i ng  f i e ld ,  and  t he  f u tu r e  

s cope  l ooks  p rom is i ng .  W i th  t he  adv en t  o f  new t ec hno log ies  and  advancements  i n  

t he  f i e ld  o f  c ompute r  sc ienc e ,  t he r e  i s  a  l o t  o f  po t en t i a l  f o r  a lgo r i t hm v isua l i z a t i on  

t o  becom e mor e  in te r ac t i v e  and  engag ing .  M oreov er,  w i t h  t he  inc r eas ing  dem and  

fo r  on l ine  lea rn ing ,  a l go r i t hm v i sua l i z a t ion  t oo l s  can  be  u t i l i zed  t o  deve lop  mor e  

e f f ec t i ve  on l ine  c ou rses  t ha t  ca t e r  t o  t he  needs  o f  a  b roader  aud ienc e .  

 

 

I n  t he  f u tu r e ,  a l go r i t hm v is ua l i z a t ion  cou ld  a l so  be  used  in  o the r  f i e lds  l i ke  

mat hem at i cs  and  eng ineer ing  t o  he lp  l ea r ne rs  unders t and  c omp lex  concep ts .  

Add i t i ona l l y,  w i t h  t he  r i s e  o f  mac h ine  lea rn ing  and  a r t i f i c i a l  i n t e l l i gence ,  a lgo r i t hm 

v i sua l i za t ion  c ou ld  p lay  a  c ruc ia l  r o le  in  under s tand ing  and  exp la in ing  how  thes e 

a lgo r i t hms  work .  

 

 

Ov era l l ,  a l go r i t hm v i sua l i za t ion  has  com e a  long  way,  and  w i t h  i t s  m any  bene f i t s ,  i t  

i s  s e t  t o  becom e an  ev en  mor e  im por tan t  t oo l  f o r  t each ing  and  l e a r n ing  i n  the  f i e ld  

o f  com put e r  sc i ence  and  bey ond .  
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