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ABSTRACT: O ne essen tia l and practic a l techn iq ue to im pro ve the qua lity and

dependability of softw a re is to an tic ip a te so ftw a re issues. Im pro ving p ro jec t

m anagem ent en ta ils iden tifying re lease de lays ea rly on and im plem enting

co st-e ffective rem edies to im pro ve p rog ram quality. One app roach is to estim a te

w ith in form a tio n w h ich a reas of a com p lex so ftw are system are m ost like ly to

con ta in a substan tia l num ber of e rro rs in fu tu re ve rs io ns. How ever, it is

cha llenging to deve lo p m ode ls tha t can accura te ly de tect e rrors. The p rim ary

purpose of th is paper is to explore the e ffic iency of predic tive ana lys is in so ftw a re

deve lo pm ent system s in connectio n to tw o types of softw a re issues: c rit ica lity

and severity . The m ach ine lea rn ing a lgor ithm used in th is paper w as w ritten in

Py thon . Th is w ork em p loys sta tistic a l app roaches, m ode ling, m ach ine lea rn ing,

da ta m in ing , and a rt ific ia l in te lligence . Predic tive m ode ls can be used to op tim ize

the distribu tion of resea rch resources. D uring m ach ine lea rn ing m odel tra in ing,

the se rio usness and urgency o f a problem are assessed using tw o approaches:

Random Forest (RF ) Classif ie r and Support Vector M ach ine (SVM ). The paper

find ings dem onstra te tha t, w ith an accuracy ra te of 0.8 7 , The RF P rio rity M ode l

pro vides a com prehensive understanding of the m ode l's pe rfo rm ance across

va rious pr iority leve ls. Th is inqu iry use da ta m in ing techn iques to de tec t flaw s in

the p resen t softw a re conf igu ra tion . A llow ing deve lopers to genera te so ftw a re w ill

im p rove so ftw a re qua lity w h ile lowering develo pm ent and m a in tenance expenses.
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1.INTRODUCTION

So ftw a re defec t p redic tio n (SDP ) is

the p roac tive id en tifica tio n o f

underperform ing softwa re system

com ponen ts. Acco rding to A li e t a l.

(20 22), c loud-based solu tio ns a re

sign ific an t at a ll s tages o f the

softwa re deve lopm ent life cycle . Th is

pro cess likew ise takes a lo ng tim e

(S ha tnaw i e t a l., 20 22). In m ost

cases, prom p t debugging is requ ired

to id entify and an tic ipa te po ten tia l

pro blem s. The seve rity of the

discove red errors o r m istakes w ill

de te rm ine how best to p roceed .

Fu rthe rm ore , one o f the m ost c rit ica l

first stages in the softw a re

deve lo pm ent process is requ irem ents

ga the ring. A km e l e t a l. (2017) a rgue

tha t softw a re testing shou ld begin as

ea rly as possib le in the deve lopm ent

pro cess to ensure tha t a ll c rite r ia a re

m et. Softwa re defects a re

m a lfunctions, errors, or om iss io ns in

softwa re tha t cause the program to

behave unexpected ly, con tra ry to

end users' expec ta tions and softw a re

enginee rs' qua lity goa ls (A li e t a l.,

2019 ; O la leye e t a l. , 2021).

A ll so ftw a re p roduc t re leases have

softwa re defec ts caused by poo r

testing (Zhang e t a l., 20 18 ). U se rs

shou ld repo rt any issues they

discove r using issue track ing

system s such as Bugz illa , M antis ,

Goog le Code Issue T racke r, G itH ub

Issue T racke r, JIRA , and othe rs. Th is

preven ts the sam e m istakes from

recurr ing in fu tu re ve rs ions o r new

applica tio ns. U se rs often assist

enginee rs in f ind ing and reporting

defec ts, w h ich is a com m on

com ponen t of the so ftw a re

m a in tenance m ethod .

Da ta concerns a re rathe r comm on in

cloud se rv ices. Am ong the va rious

softwa re defects a re the fo llow ing:

logic problem s in the clo ud (29% ),

load concerns (4% ), space

constra in ts (4% ), insu ffic ien t e rro r

handling (18% ), op tim iza tion

cha llenges (15% ), se tup erro rs (14% ),

da ta races (12% ), and system

hang-ups (4% ). Com p lica ting

m atte rs fu rthe r, practic a lly any type

of flaw can cause a slew of p rob lem s,

including com ple te inoperability,

s luggish perform ance , dam aged

com ponen ts, da ta lo ss, re trieva l o f

ou t-o f-da te in form a tio n, and

co rruption . The purpose of th is

resea rch is to use softwa re pred ic tion

techn iq ues to de term ine the prio rity

and severity o f so ftw a re e rro rs. The

goal is to keep flaws out o f the

system . The h istorica l lite ra tu re on

th is issue is summ arized in the

section tha t fo llow s.
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2. LITERATURE REVIEW

Malgonde and Chari (20 19)

dem onstra ted th ro ugh com pute r

studies that the ensem b le-based

stra teg y ou tpe rform ed ea rlie r

ensem ble-based benchm ark ing

techn iq ues. The w ork u tilized an

op tim iza tio n m ode l and a da tase t to

enhance the spr in t p lanning pro cess

for two pro jects. Bo th the

ensem ble-based techn ique and the

pred ict ion m ode l w ere fo und to be

use fu l in rea l-w orld scena rios.

She tty e t a l. (2010) dem onstra ted the

e ffectiveness of e rror correction

th rough the im p lem entation o f a

ru le-based expert system .

Furthe rm ore , they recomm ended

em ploy ing an ana lytica l m ethod to

accura te ly assess the success o f

va rious repa ir o ptions. An experim ent

using a specia lly constructed

pro totype dem onstrates tha t, in

com pared to a reactive fau lt

m anagem ent system , it is less

expensive to run and easie r to use.

According to A hm ed and colleagues

(20 21) , the system w as deve loped

using na tu ra l language processing

and supervised m ach ine lea rn ing .

Ec lipse and M oz illa subm itted over

2 ,0 00 issue repo rts, w h ich w ere

reviewed . F our classif ica tion

techn iq ues were used to classify and

sco re the problem repo rts : Log istic

Regressio n , Dec is io n T ree , Random

Fo rest, and Na ive Bayes. The

CaPBug fram ew ork , wh ich com b ines

an RF c lassifie r w ith a textua l fea tu re ,

show n how to re liab ly forecast the

ca tegory . Fu rthe rm o re , the system

ach ieved an accuracy ra te of 88 .78% .

In the sam e ve in , the CaPBug

system estim ated the re levance o f

bug reports w ith a 90% accuracy ra te .

C lass incom pa tib ility in prio rity

classes has been successfu lly

handled by im p lem enting SMOTE .

Sepa rate the concepts of resilience

and dependability (SMOTE).

Pachou ly e t a l. (2022) em phasized

the im po rtance o f conducting a

com prehensive paper on so ftw a re

defec t pred ic tion , encom passing

da tase ts, da ta va lid a tion processes,

de fec t id en tific a tio n , prediction

a lgorithm s, and to o ls. Fu rtherm ore ,

the lite ra tu re rev iew found tha t

traditio nal da tase ts had few er nam es

than a lte rna tive da tase ts, m ak ing

understand ing the problem s under

resea rch m o re cha lleng ing. The wo rk

in tro duced a concept fo r crea ting a

da tase t of so ftw a re pred ictions w ith

the righ t fea tu res. Fu rtherm ore ,

sta tist ica l da ta va lida tion techn iques

were em ployed to accura te ly

ca tegorize softw a re fau lts.

A lsaedi e t a l. (20 23 ) sta te tha t BR

ana lys is was u tilized to p rov ide a

novel pred iction m ode l for iden tifying
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the types o f bugs tha t w ill b e p resen t.

W e propo se a new lea rn ing

techn iq ue dubbed "ensem ble

learn ing" tha t b lends na tu ra l

language processing (NLP) and

m ach ine lea rn ing (M L). The

sim u la tio ns revea led tha t w ith text

augm enta tion , the suggested m ode l

was 96.72% accurate and 90 .42%

w ithou t. These f inding s revea l tha t

the suggested m ode l is m o re

accura te than m ost othe r m ode ls

a lready in use .

According to an ea rlier p aper,

pred ict ing so ftw a re fa ilu res is an

im portan t and p ractica l techn iq ue to

im p rove so ftw are qua lity and

re liab ility. U sing ear ly estim a tion

app roaches in p ro ject m anagem ent

iden tifies problem s w ith re leases and

co st-e ffective rem ed ia l procedures,

resu lting in be tte r so ftw a re (A lsgha ie r

e t a l. , 201). P redic tive m ode ls can

iden tify c ritica l com ponen ts of a large

softwa re system tha t a re expec ted to

have a sig n ific an t num ber o f

problem s in fu tu re ve rs io ns.

How ever, re liab ility in de fec t

pred ict ion m ode ls is d iffic u lt to

ach ieve , and the com bined papers

dem onstra te a va rie ty o f approaches.

The p rim ary purpose of th is w ork is

to ana lyze and investiga te softw a re

deve lo pm ent m ode ls. This wou ld

a llow us to fo resee and com p rehend

the cha rac te rist ics, im portance , and

se rio usness of so ftw a re p rob lem s.

3. METHODOLOGY

The severity and prio rity leve ls

assigned to each so ftw a re problem

m ake it im po ssib le to com p le te ly

e lim ina te a ll bug s, fixes, pa tches, and

othe r d iff icu lties. Th is investiga tion

was conduc ted using Py thon . The

stages tha t fo llow describ e how the

pred ict ion m ode l is im plem ented.

F ig 1: P roposed M ethodolog y

DATASET

Th is paper em ploys a da tase t to

investiga te the feasib ility of so ftw a re

develo pm ent to o l p redictive ana lys is

in de te rm in ing the seve rity and

im pac t o f so ftw a re problem s. The

da tase t for this w ork w as crea ted

using five open-source too ls : Apache ,

J IRA , JBoss, M ongoD B , and Spring .

Each o f the five open-source

program s' w ebsites provided issue

repo rts w ith a va rie ty o f in form a tion .
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F ig 2 : Da tase ts

LIBRARIES:

Seabo rn and M atplotlib a llow you to

genera te visua l represen ta tions o f

da ta . The Pandas p rog ram is used to

pro cess and ana lyze da ta . These

program s a llow fo r e ffective p lotting

and g raph ing . Addit iona lly,

scikit- lea rn m odu les such as

classifica tion_report, labe l encoder,

random forest class if ie r, and SVC are

requ ired for da ta p repa ra tion , m ode l

tra in ing , and success eva lua tio n.

DATA PRE-PROCESSING AND

FEATURE ENGINEERING:

Th is code is m eant to m ake m ach ine

learn ing app roaches m o re accessib le

for issue da ta ana lys is. The pre fix

"U nknow n" befo re the "Assig nee"

e lem ent to ind ica te insu ffic ien t

in fo rm a tio n . The in fo rm a tio n in the

"Changed " fie lds is utiliz ed to c rea te

da te tim e ob jects. The first e lem ents

of fea tu re enginee ring a re the f ie lds

"Changed_Yea r" and

"Changed_M onth ," w h ich a re nam ed

afte r the "Changed" da te and u tilized

to de te rm ine the yea r and m onth .

The Labe lEncoder a llow s m ach ine

lea rning a lgorithm s to store ca tegory

da ta such as p roduct, com ponen t,

assignee , sta tus, ve rs ion , depends on ,

ha rdw are , summ ary , b lo cks, seve rity ,

and prio rity . B lo cks, seve rity, and

priority a re a ll no ted as w e ll. A t th is

stage , d a ta is m eticu lously com p iled

to fac ilita te m ode l test ing and tra in ing.

SPLITTING THE DATA AND MODEL

TRAINING:

Mach ine learn ing re lies la rg e ly on

code since it d iv ides the da tase t in to

tra in ing and testing se ts and instruc ts

Random Forest m ode ls o n how to

assess the im portance and severity

of issues. U sing the Sc ik it- lea rn

tra in_ test_sp lit m e thod, the da ta is

pa rtitio ned into featu res (X ) and

priority and sever ity targe t var iab les

(y_seve rity and y_p rior ity ),

respec tively . Because of stra tified

div is io ns, seve rity and im portance

labe ls can be kep t consisten t

be tw een tra in ing and testing se ts.

U sing the tra in ing se t, w e trained tw o

Random Fo rest c lass ifie rs, each

consisting o f 100 decis ion trees.

C lassifie rs lea rn about re la tionsh ips

and pa tte rns w ith in a da tase t in orde r

to p redict the ou tcom es of fu tu re

occurrences in the testing se t. W e

now understand the basic

com ponen ts. These photographs and

m easurem ents a re desig ned to a id
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fu tu re assessm ents o f m ode l

success.

TRAINING MACHINE LEARNING

MODELS:

The Random Forest C lassifie r and

Support V ecto r M ach ines (SVM ) a re

tw o popu la r m ethod s in m ach ine

learn ing fo r de te rm ining the

im portance and severity o f a p rob lem .

Spec ific tra in ing is pe rform ed on

each a lgorithm in term s o f seve rity

and p rior ity predictions. One hundred

dec is io n trees co llec tive ly sa fegua rd

the Random Forest Classif ie r aga inst

h igh ly spec ia lized tasks. T ra in ing the

seve rity_m odel w ith the fea tu re

m atrix X_ tra in and the se r iousness

labe ls y_seve rity_tra in enables it to

pred ict the grav ity o f a given

circum stance . The fea tu re m atrix

X_tra in and the prio rity labe ls

y_priority_ tra in fo r the priority m ode l

a re bo th tra ined w ith the sam e se t o f

da ta .

4. RESULTS AND DISCUSSIONS

To m easure the seve rity o f an issue ,

we em ploy bo th the SVM

(svm _severity_m ode l) and the

Random Forest (seve rity_m ode l)

m ode ls. Fo rm ing ca tego ry repo rts

a im s to eva lua te the m ode ls '

pe rfo rm ance . The classif ica tion

repo rt tho rough ly summ arizes

num erous pa ram ete rs fo r each class,

includ ing suppo rt, accuracy, reca ll,

and the F 1-score . Tw o artic les

quan tify the p rob lem 's sever ity and

offe r a so lu tion h ie ra rchy , w ith one

addressing SVM m ode ls and the

othe r Random Fo rest m ode ls. Using

these m easurem ents, one can find

a reas w here m odels can enhance

the ir accuracy in eva lua ting the

sign ific ance and severity of pro blem s.

Th is m ethod sim p lifies de te rm in ing

the m ode ls ' func tio n ing. The

fo llow ing tab le disp lays the seve rity

m ode l repo rt. T he classifica tion

repo rt for each c lass includes a

de ta iled summ ary of seve ra l aspec ts.

Support, recall, F1 score , and

prec is io n a re som e of the

m easurem ents used . D if fe ren t

approaches o f ca tego riz ing m ode l

pro blem s can be enhanced and

va lid a ted by em p loying m etric s linked

to p rob lem severity and priority. T h is

stra teg y a ids com prehension of how

the m ode ls w ork .

Table 1: Prec is io n, a long w ith Reca ll,

a lo ng w ith F1- S co re for va rious
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mode ls

The Random Forest Sever ity M ode l's

accuracy , reca ll, and F1-sco re

m etric s va ry per seve rity ca tegory .

The m ode l's accuracy fo r seve rity

class 5 is im pressive , as ind ica ted by

an F1-score o f 0.79 . The o vera ll

accuracy is 0 .60 , a ltho ugh p recis ion

and m em o ry use a re sig nific antly

low er fo r C lass 0 and othe r seve rity

leve ls. The Random Fo rest Prio rity

M ode l is an exce llen t choice since it

has m o re stable distr ibu tions o f

prec is io n , reca ll, and F1-score , as

we ll as a h igh accuracy ra te o f 0.8 7 .

The m ode l estim a tes the im pact of a

class 1 even t ra the r easily , w h ile c lass

0 and c lass 2 events pro vid e a m o re

dif ficu lt pro blem . The reports from

the Pr iority and Severity SVM m ode ls

show ana logous trend s. The m ode ls '

forecasting sk ills a re confined to

ca tegories 5 and 1 in te rm s o f

seve rity and re levance . D espite th is ,

the m ode ls pe rform best in these

courses. The im age can be used to

represen t the distrib ution of seve rity .

F ig 3 : D istribu tion of S everity

The fo llow ing graph ic dem onstra tes

how p rob lem objec tives a re reso lved.

F ig 4: D istribu tion of p rior ity

The curren t graph dep icts the

seve rity of the fau lt b ased on our

find ings.
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F ig 5 : Bug Severity by Sta tus

The graph show s the seve rity and

im portance rank ing s and d istr ibu tions.

F ig 6 : D istribu tio n o f Sever ity and

Priority

The h istogram disp lay ing seve rity

leve ls dep icts the distrib ution o f

seve rity leve ls w ith in the gro up. The

m agn itude o f a p rob lem is

represen ted by its quan tity, wh ich

ranges from zero to seven . The

x-axis of th is h isto gram ref lec ts

in tensity leve ls, and the y-axis

represen ts the num ber of issues a t

each in tensity leve l. The h istog ram

clea rly show s tha t concerns w ith

m odera te to seve re repercussions

a re m ost typica lly noted a t seve rity

leve ls 2 and 5. A com para tive ly

m odest pro portio n o f instances fe ll

in to the seve rity 0 -7 ca tego ry. The

priorit iz ing d istribu tion is represen ted

by a h istog ram of prio rity leve ls w ith

va lues ranging from 0 to 4 . Each

issue is assig ned an urgency num ber

to indica te how im portan t its

reso lu tio n is. In con trast to the low

frequency of leve ls 0 , 2 , and 3, the

h igh frequency of p rio rity leve l 1 on

the g raph suggests tha t a large

num ber of s itua tio ns dese rve

imm ed ia te a tten tion . A histog ram o f

in tensity leve ls is shown be low .

F ig 7 : H istog ram of Severity and

Priority leve ls.

5. CONCLUSION

Th is resea rch a im s to genera te

educa ted hypo theses abou t the

na tu re , seve rity , and im pact o f

softwa re deve lo pm ent to o l d iff icu lties.

In the Random Fo rest Seve r ity M ode l,

the seve rity c lass de te rm ines the

frequency, accuracy, and F 1 sco re .

An F 1 sco re of 0.79 for seve rity class

5 indica tes tha t the m ode l is accura te.

C lass 0 and o the r seve rity gro ups

have m uch lower m em ory and

prec is io n , desp ite a 0.60 accuracy

ra te . W ith m ore constant p recis ion ,

reca ll, and F1-score , as w e ll as a
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robust accuracy of 0 .87 , the Random

Fo rest Prio rity M odel ou tpe rfo rm s the

othe rs. The h istog ram dep icts the

cohort's seve rity-degree frequency

distrib ution . The im portance ra ting o f

a problem ind icates its level o f

seve rity on a sca le o f ze ro to seven .

In the graph , the y-axis rep resen ts

the seve rity leve ls, and the x-axis

ind ica tes the num ber o f issues a t

each leve l. The histog ram depicts the

cohort's seve rity-degree frequency

distrib ution . Concerns a re graded on

a sca le o f ze ro to seven , from least to

m ost s ign if ican t. The x-axis o f the

h isto gram show s the num ber o f

wo rries sorted by seve rity. The

seve rity leve l of each issue is show n

on the y-axis. The Random Fo rest

Priority M ode l graph ic visua lizes the

m ode l's p lanned behav ior a t d iffe ren t

priority leve ls. Accord ing to the paper,

a random fo rest m ode l cou ld be an

effective w ay to in tegrate p redictive

ana lys is in to SDKs. The goa l of th is

app roach is to iden tify the types,

seve rity, and im po rtance of softw a re

issues. Th is w ork is an im po rtan t

resource for fu tu re resea rch because

it offe rs academ ics w ith a

stra ig h tforward w ay fo r enhancing

the qua lity of stud ies tha t seek to

quan tify the seve r ity and im pac t o f

softwa re problem s.
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