M.

—— brven it
debarraten Techechayy st dalor sy
Cavgater srd lelecoswraricatieg

= ————1 P ———

NPy g jld (oo 5O (ol (ylid Gl o 3 S Lo 9 30

S9rws by
gt o (bigel dmmsge lile s gerald g ol (ool )5 gl
Ol p! geie

ohlas cougn

| ol ttion gl e 3550l dunmo «iesolS 03,5 oole Slos 5ttt —B-NAZARA-ss) wom g ety

S 3o daxo S

| oo (O, ol Ml ol 5500elS 5 5 055 (oule Son pne

ouuS>

>

2 St B ojlaa 3B 1) I3l b iadisn ed glalle i lasaiels (cwsiee slaakl
sl it slaaz T3 b LU s sl tllr Jlo ol b S |y ol it sl slol
oly ewlidlaws 3l oolawl Wb oo ba)l3dle 5 jlaul g ao s dxwgy 5l ile a5 5l S5y ialign b slo
plosl i) opl 5o (esite Oladllas .l ooy dgupe |, b gaiejls zlyseinl an] b aS cul a0 >
3 ed 1515 gaiie (Slop iy WS o0 (S 35750 slaeel, b oty 4 a5 Slided Jg ot
@l LAKS Jlos g 4526 5 (£adge oty aieb b olyer Slatucs sl 550 S5 5l Lo aalllas ()]
ol Az Sy o5ze slagty; meps L U S oo ooliil Lo ille il 50 35250 slad> ol (o2
A Sl S arng 9y i S Al o Ak (elid 45 enled (oLl 1) S92ge N 5 atils
ol oa] anlllae ol 10 la 2l b o Jooly 0,55 5 097 5 lagoiols (cwdige ;0 (o3 j5b 45 5 dieiign

| -3 55 olsie 4 Web of Science 5 Scopuss IEEE .ses o g [, Y YF 6 Y10 Jlo 5l L adllas
9955 5l ly z9,5 sloylne 5l esliinl b ad goxtan ptme colKisls @lylasl gly ools oL op
| doe ol g lagalley dod )57 gy 5l (g 50 oy pr 5 QLT tae allie OFBF oee o DVe
Sleiiy Saalon 9,505, S L 1) diadgn 10l laguiols (owaiges &5 3580 patie conlio slas Shos
| bl gl 5 sxindion b sl l3¥le 5 slagateils (cusige slao Sugy )i 550 & aslllao () S (oo

WS oo SaS ol gllas sy

UML (1330 p 5 cmdige davgoiejls cudige ¢ oulid )l 1 goudS (5519




140 mwrrxesl Lorlimess  Iuvose oy Cowpans ot

Aoddo -

Silexe 5 (Slosle ()15 ailas @illis’ ple o S Silejodil Il p 5 (owiigen s 5ran A9a 50 b oulidlins
— b« mlins g Slaol Gyl o iolinalyy 5 Ky bl 1 i e ool ity (iales 51 LSS olsie 4y oledb]
0357 Sy ;S 9790 pedlas 5 SloMasl ol aF conl I i il pspie So 5l (sem 5 e datie S oulid
(Alrumaih et al, 2020) .colayl o Lulg, 5 by ] sla Sy ccmane

eo9eE (g, 4 Liwsl 0je> ils O9,9] Caws & bl ls Ban o)l g0l sblie 035 yo wlbidylins 3l oslaxul
O 0 99,5 13 oolatul 5500 0,lss Caenl (Soe 4S5 S o el B 1) atals SO 1 Sl 38l 8 00 S0 S ol el
iy W55l 3929 (69,5, 0je SO o a5 |y plae Sl Slab ( wlillie el aniliS STsil 4y ey )8 g laasl
Skl 5 Sllre S5 S (o0 LS ye Sgd e oolitul oS slalal) £95 5 porie o LTy 35S Gy Sy g WS (o0
S 4 byrpn g0elS oMl 5 unlin 5 s ge oz (ol 025 e it | loglejl 5 9131 (o L (5 K
oty ptile g ledlsl daosls Jobs g oolatwl pwlidjlins wigd oy a3 5 ololid plal o0y 5 5L (289, 4 cre aials
J> sl ol lyie 0 o 5l sl diadign Glapiaes 5, Ken bl ] Bas 5 a5 e Jagms Laplojls 5 313
slanTd colaa gl Gl oL G sl b (cwlidline wols o 05 o ooliiul ools mlie s (oline lo,les

(Alrumaih et al, 2020) iz oo 350 |, (b sloan T o1,k

(Ochodek And  sgs o axipdy Yo coiS L l58 a5 wlal 5 4l Gl 4 Yooro Mlagaiojls owiige
Copde g §3lwdiias il Eal Glp )55 g (b eleixl anTd G laguaiejls cwaige Kopezynska, 2018)
dangs gl G5 o B lagaiejls pwaige (GliNZ, 2020) il drgs o )3 s S (slacsatesls
az Sl S0 4 lagaiejl (waigen S (oo ) I8l e (it (e (53 9 b 3L G (S Ol 5 QS
28 50 Al (oS dz ANl RS 4 nl opdle S o SaS w09 o ()3 ) s Sy as il S
SeS 08 Jo Iy P bagn Kl 5 Vsl oy p b Dlgioe 48z g (Olaind (Sa) Bl ardls &S )Lae pwaige
Jo @ laganajls (guarge Senl JJ0y55 5 (Vb Curenl Sl (61380 03 Jgamme CuksS (sl ba sl (pwiign S (o0
dngi S Coibge (lp Cesl @ g 8 o5 Argi 53 Sl Gl atee) o o] S G g oz LIS Conlo

( Daun And Grubb, 2022).cul qge lons

1 Requirement Engineering(RE)

Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman




140 mwrrxesl Lorlimess  Iuvose oy Cowpans ot

3 e A e 5 (laaind (e DL (ol aliws 105 05 oo Ll b goajlid (siges 53 (soten G2 Tk 05

gl oo dldsl b by A ol azjo )0 58l 6 5 slasaiels s o eSS 1) sll S 51 as e VAl el
2z 1800 )13 0T 050 a0 51 e (s e |y (siloitins 5 asatojls Jalos 5 42525 50 omebo (b G5 ecnlnly
oy S ol & o] mlitling 5 55 el (598 olaiil D508 Sl 5 Sl (o 5 S5 UIS a0l
L b (b (L) )0 0ad aides LS 3590 Dlaitss (onlpln W8S Jee (omg aelin by So e @ oS aitess
@loprlly Wl e (b b Glagaieils &5 (Jlo )3 aisd el pom) Slatiie () So o 1 e pleas
aiilgs oo LSS S bl 1) T aambs b5 (5510 5l eolitul 5 Sooletun (slo0 S0, 51 solitul woind b pll siile
ek Oy Gl iRy Ssnt sk by Slestan bojsz g 5 ) bgaieils (cesigs il S 5 st ]
5 S sblials dagy liw wolitul 5 )lge aiile ¢ o bals Slssgs 5l Sledbl glysaul sl |, 659, boSiSs
bgaiails cwdiee sln b Ob) Ghiln oo pl5 S e al g basaneils gl ol ol ey,
ol Jolis a5 A o asuioe |y diwd (iod 45 el 4185 3 adlllae 3,40 (Umar And Lano, 2024) L.
o gainils gl pel (pleal Bdo (san Caglyl (sun aab ol byguio)ls cwdige o b by (Bsle . Jleis

lagaiesls Julod g 40525 g lagaiels (b))

oy 4 daganailss (cwaige Selld 3Ly S353 ln Rl (Sletdy 4 5k (Slisied anlr 5 coo plulis S

—cobld 5l eIl o) (Sharma et al, 2015) wies oo panis | Taz LS (o5le Joe o) slayloges ;5043 adgs o
oolisl oy e g (imnliel (Julo g 42528 dagaiasls gltel wile 2la)l8 il )093 sl fegian Shom sl
Jeily g S5 0920 oz Sb3ls & i ige 5 FaslylS (S Sl egas Gige 5 055 bl plesl S

S o w0l 1) 58 05 anagi 5o il slsi sleo S,

Ul dnnsgs yoe a5z 4l dolye 53 ot G5 LaaT Jao 0o 31 5 dmmsgs (s (sl o baisainjls swatigeo
lacadles .ol 158 o5 slagatels Slatumw o pie g (Ziyliel (oo g 4559 (6 9laen ol ol 1S
ey ol 4 gumy Al po £9,5 5l b dlye 0 ez 5 4 09 o el il S e 5l lallis o il Jas a3

(Sharma et al, 2015)
Sl |y alis V-8 koo IS IS3lgmcds ullyy sl alo e 0 . pdy plomil alo po ans b adgl Slalllae bl a8

51 g ems Al oy ile Bl alie AY o] B b a8 g 0t Sl (6,55 olgie b allie VE slass ol 5145 oS
@ Vlie sl o, T i b woas Glie Lo 5 b L e nd clllae allie VY 5 45 il azgie «Vlis 00ySo aslllas

Sy dae YO
Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman

Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman

Formatted: Font: (Default) Times New Roman,

£ Natural Language (NL) Complex Script Font: Times New Roman

3 Natural Language Processing(NLP)

4 Unified Modeling Language(UML) Formatted: Font: (Default) Times New Roman,
S Avtificial Intelligence(Al) Complex Script Font: Times New Roman




Y (r. =505l et = nrot iriedny Ersen b IhETResRD

UML 58l 05 woige dagonejls awoige (ol laad)ils 0590 oS 155l5eobeds snile 3L Ve jo
393,15 coaile (Bl allie OFBF L Culed ;0 9 @23, Bd> 15 Koo allie ) AFF conds &l Clllas 4 a5 b 0l gt

ol 00y SLI1 4y adgl Bles 3 Colesys g maoges 5T,
“o O E S S)y9e gl 3 (ouled (lies (A p 35 peT g Sletens gy b L) B (9, ¥ B o all o
Lo ool it ol 5 5,3 5 (6505 et i 5 48500 1,1 |y Silois o5l ol gulss ¥ iy pus

Sl s S5l wiige 5

Geh bgy =Y
aaled sles 3aali (gl Silosun slo g, 3l oslatul b pls cimgh Jlow G 4wl Bua b Sl j900 SO {Formatted: Not Highlight }

el o alim s s ol ) 055 oo sl IS o 03,51 |y 00 iy ey 51 cyo92 Ll Sy (o slome 45 Las
E9r% 3 Giep el SS9 (9 g Alis (ni9w ws iy aelip Al e (ol Glocadled oy (3155 9 ool ey aelin
sl Sl (o2 Joallygiss b Gillas aslllas JS5g5 s 20,5 Wgop 1) (clitgy SVlgus o adly 55,0 ai 18
hogs OYl5 s Sus iy g 5 Sl Jold JSSgn ab a5l 5 el bt ool Sl
5 ools 5.als daosls ‘5)51@.? 92 9> (551l o(Sdg xSl Sledbl sl oL ) sl mlie ol (sl Lns

(Lim et al, 2021) aalllas Sl Jga Formatted: Font: (Default) Times New Roman,
“ : Complex Script Font: Times New Roman, Not Highlight

{ Formatted: Font: 12 pt, Complex Script Font: 12 pt J

Formatted: Font: (Default) Times New Roman,
_ Complex Script Font: Times New Roman, Not Highlight
{ Formatted: Not Highlight ]

h { Formatted: Justified, Indent: Before: -0.01" J

A e |y G Sl @
i ot h @
e sl e

s lulis @

Sl Sl @
S ()l e
ool 1 el @

5 Jlye i ®
Cony pll @

Al () @

Gy plail ol Jolpn ) S

¢



il T p——.
debarraten Techechayy
Cargater ard lehecomsmarizigg

R e ——

Ol y9 0 gzl Sl b9y -V-Y

Sladlas @8 )5 )13 s 350 sale mlio 5 5 5,900,5 puime SWlie Sl 5 G aiussd SYlis « Silas y550 opl o
oo 1y wils bls | gudos b aS oo iy 5l cidn ol [0 28,5 & jso bools Julog g 452 5 gl meinl e 5 00l L3
S Glooll 5l canligo 43 I SloMaol Y5 51 Sy o Ful 4 o) iz b0 b5 | ] G 5 03500
e dl> o 50 S oo Sl ;51,8 5 Al anng Ojgoa wites 3od b bLS |y a5 SVl 30 g WS 8 soies 050
e S laaidl 3T 10 5 Wisd o b)) Wosls gzl el 5 CuisS walsl )d wigd o planil b jlre Lululp SVlEe 3,8 LS
O sl Kily adS Crogs plad Clpo b g (40,5 g lagoiejls (Kiuly cdlyo sl SYlie 5l onn] Caway sloosls .ol
g a5 |y alols bl canle Bus dagainjls pwdigw ;o (wlidplbne Lidu 31 SThol el s Lol Bua dagaiols cax
sl bl laosls acgaze 59, s Joo (il tpmlodior (51 Eoite we 93l (S 5 613 ,Sug) S 5 b g 0393 Jelow

sl g sl og wales gl Sily £65 90 asdllas ()l 35 a3 0l

S gl a Wishoel sanakb i plsie 5 el oS e Syl esS ol jelhie Ro el Cessy la Sy &S
Gzl b SKiwly wgn o g6 s sl a5 Canl Coadly ul Sly jsSde slaganail g walys Sl 500 by Sy

W1 g 00 7S Jolo g a5

Wodls fubkoxi g5 -Y-¥

w20, cdlye 1) pebidlivs g bagaiails cwiige b ladye allie Vof goame jo ( Sledbl UL aw j5 adsl 552 Cax (o
3)lge g2y Dygo ;0 ey Al o 10 0iS oo (61T Cdle (09 1 ST8 g (S90S deon S g cpuglie bl 1) lade SV

oS oo B> 1) (6,5

sl ouds S9lils Yo 1) Jau

SS9 i Sl osls ol Ol s Sl
Springer VA
IEEE Xplore (IEEE) Yy
abs plo g

45 020,85 Sl 1y alie Vo b0 JS S 3lgdS Lululy Jgl al o 10 280y alol al e dw (b gl Slalllae Slesl wil )
00 Sz danllas 5l ey s Al e 50 aile (3L Wlie AY dag)] Bl L aS 04 el Sl )8 lsie b allie VE slaws oyl
Ay 336 YO 4y SYlis olass ‘LaoT B b oad laie Lo H5 L Lo o e Cdlas c@llio VYV )0 a5 ol dxgie (Y lae

o



5S

M4
rreoresrt M ot e T ot A § et
debarraten Techechayy

Carguter ard) [ekcomrmarizana JURSTISETEREE

140 mwrrxesl Lorlimess  Iuvose oy Cowpans ot

L as g (UML Sl ey waige dagaieils (cwiige (ol )l 0590 GalS 5lgestts snile (SL Yl o
Colesyo 5 peoged ST T 03 5 wouile 3L Alie OFAF L Coles 10 9 02,5 Bl 55 500 allie ) IFF ol &) s &y a5

el oy DL &y adsl los b

T Sl Sl y950 3l ol s =T

aislyd o gl sl eoliwl Jlai i dagaie;ls (cwdige ;o b pwlidsylins 51 oolitul g5t 5 ¥ Siladumms Slusl 550 40
oS ) lin dasainjls gloil Jolis a5 wuos oo 513 axlllas 0,50 1) (551580 55 (g5l Joe slacSiw daguiols (wiige
bl g lagarejls cwaige slo owlislinn ;| samme soliiwl ( wlidlinn b lad o slacl; dagl glgil 5 85340
« gl oy SloMasl 5l S mie job 4y Lo o Sslatucw Slasl jg 50 ol plowl pBn 0,10 35105 )20 e g 220
Gy g e 0gill Slilllae Sb3k idiey B oS oo ooliinl g &lile 51 caou (lgie 4 o gaiols gwiige? 4
Sas ) sldllas ples Wy g0 Silotmms Dlool jgy0 cpl s a5 oS Jol> luwbl 4zl (0 5 piley Sl
AR gy S o oolaiwl b suiejls cwaige laclld o owlid s

Py it )0 K bl ey FMasl o )ls 55 08 by gainjls (owaige )8 (owlidlins 3l oolatul p |pasie dlie oyl
el Sglaie ogpie Joo b Jlse lsie 4 a5 WS (o Jo 995 L1y ils 51 LelS dcgemme | e)ls pols slixe 158
oy B sl isn 10 aS jshiles (cpl i ogdle o S g a5 o Alie jo 1) culidlis Bolpe Lo (s e 4
e Ay 0 el st gaiels pwaige Sldlas 5 Solesugw Sludl j550 cpl el oals ools

3513 55 503 ol ol 5 (agee Jiius SlacS Lo b 5l 6 5
Lguinjles ousites sy -)-F

33 bl o)l 5 s Slee Jlssay (15w cpl 50 Ttuns bigaiols cwiige jo wlidlive slas Sloe RQ1
e iz 0sl8 aiie o )15 g o Sles ol Ll el el (o 5 e Ly guioils (waige

G azg b Oldlas o8 a5 WS aseie ol wad Jlew ol Sogd oo ools las la cwlislive g il glaos> ax ‘RQ2
Ssetp Sl W emlid s 51 LT o5 ol oo 9090 (nl oyt Sz (st 9590 (59, 8Kkae et Uy (50 ,Slae) lagsatajls el
3 b el oo ooliaiwl (60 ,Sles 8 g (65 ,Slos slajls

iz glacyl; 3l s wlidsplns 95,5 o 8 oolatul 050 baguiajls (waige 0 o pwlidlive bug ool 4>:RQ3

298 oo oolainl by gaiajls cwaige jo by pwlidylivs sloyl; acgomme 5l ol plaS il edles oo aisled oo sslainl

s cud Jlis 4 Cad ol [0 Stz d5ie Jloe! bt glive o] 0 4 lagaiejls wsige slaculls ‘RQ4

Spdyee el Se g o) biudld ol (liiplins Langs g 059: s 0 )50 bagaiejls (guiige 53 &5 s
W guinjl (qwiges sog> ol -¥-T
o0l Ay qled 5 aS AT e Cawdy Jolad I bnalghe ool cwmgiandls dgy SO 5l dn s comy oAl gl s ‘RQ1

S S Ngh e (oo Bl Cdn sl Coge oSS (LS e (18518 5l e miles ol Wlosal 89290 (yie HFALS s Loy
ol 000l ¥ Jgaz 50 ol 05 so (slidplins a5l iy @l el slgaiy

stematic Literature review(SLR)

F it .

[ Formatted: Font: 9 pt, Complex Script Font: 9 pt

[ Formatted: Not Highlight

Formatted: Font: (Default) Calibri, Complex Script
Font: Calibri




i pa—.
debarraten Techechayy
Camputet ard [elecosvraricition

340 meraxesd Lorbewecs w uTotw wpaw ow

[ Formatted: Not Highlight ]

Formatted: Complex Script Font: B Nazanin, Not
Highlight

[ Formatted: Left-to-right, After: 0", Space After: 10 pt }

Formatted: Complex Script Font: B Nazanin, Not
Highlight

Formatted: Complex Script Font: B Nazanin, Not
Highlight

Formatted Table

Formatted: Complex Script Font: Times New Roman

Formatted: Complex Script Font: Times New Roman

Formatted

:J_/\_/;/\_/

N

Formatted: Left-to-right, After: 0", Space After: 10 pt

Formatted

Formatted

Formatted

Formatted

Formatted

salslalal

i (G50 )15 (oo jo (bl livwd 0 Slos :Y Jgu /

)

Formatted: Left-to-right, After: 0", Space After: 10 pt

el

e bd oyliws o Sloc Al KW Slawi | Formatted

Formatted

u':.slo LS'L)L B )l:>'L..; (Curcio et al, 2018) (Bruel et al, 2021) 294179 F\ N 4;‘ /|
(Lu etal, 2022) B |

[
[
[
[
[
[
[
[
[
[
[
[
[
[
(Khan et al, 2021) (Sonbol et al, 2022) [ Formatted
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Formatted

alaleial

(N

Formatted: Left-to-right, After: 0", Space After: 10 pt

(Aguilar-Calderon et al, 2022) 1764YY Y 3¢ -

el

gs'?""“)L!";"IS b

(Alotaibi et al, 2020), (Taye And Ghoul, 2023) Formatted [_j

(Taye And Ghoul, 2023) Formatted ﬁ

o . Formatted ﬁ

lolis 5 5y S by (Lembo et al, 2022) (Husikova And Bures, 2020) 17 64vv AY 3 < Formatted [—j

‘A—Ag/
(Sonhol et al, 2022) (Kotis et al, 2020) /

t

J

Formatted: Left-to-right, After: 0", Space After: 10

el

Formatted

OB3ly STsl b J S aenlio (Taye And Ghoul, 2023) 11761V 5T 2v -
(Kitchenham et al, 2022)

Rosca And Domingues, 2021

Formatted

Formatted

Formatted: Complex Script Font: Times New Roman

LS;L».S)'L» QL} ual;)')l (Zhao et al, 2021) (Khlood et al 2022) 521\ V& 4y - p
{embo-et al2022) (Lu-et al, 2022) ‘ e Formatte

salsalalal

Formatted

Jiv‘w 5 S}de?)@ Lgbz:J..\.a (Kotis et al, 2020) (Atoum et al. 2021) A; Z-64YY.HY 3¢ -
S
(Rosca And Domingues, 2021)

(Lembo et al, 2022

N

Formatted: Left-to-right, After: 0", Space After: 10 pt

Formatted

Formatted

Formatted

alalal




2
M it

debarraten Techechayy

4 mmrrxesd Lorkiwes ¥ Wevose rrpen ow

Suses onlinl (Naqvi et al, 2022) (Lu et al, 2022) 5881\ Y5 1y P

A —a A

bl eads olulid o Slee (g eSS a5 Jl> o (ZA-Y—AB“WE) Sidls gbsl g Jtele o Slee (o At ¥ oo d..JaA

oo Shee 0 woyd a5 3,5 odslive Gleise ¢ Sl ol b gy (AN FFVP) sasme soliiul o (A1) #2VF) olaish obs
RN AURK

Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman

Formatted: Complex Script Font: B Nazanin, Not
Highlight

Formatted: Complex Script Font: B Nazanin, Not
Highlight

Formatted: Complex Script Font: B Nazanin, Not
Highlight

Formatted: Complex Script Font: B Nazanin, Not
Highlight

el 00l 2395 (9> A o olulil

gy, el gumaib cwliblis awgay Guls g ple liwy oad Wl slaslpiiny (5w ol 4 Fuly bl 5o :RQ2

ol a8 1581 6 5 glaguiejls (swaige aials b lad e Jils 5 ole 5 ogdle aS o 1o 0929 Gl ol 133l 6 5 slaginls pwiige
Wgd oo 03l lis b cwlidlws lawgs pole oo g alius asals g bd Jow da)l5l o g, el

a3 0 &yl 1) (1S 0395 4y bgypo ouds Ao LG :Y Jgue

Formatted: Left-to-right, After: 0", Space After: 10 pt

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Not Highlight

[
[
[
[ Formatted: Not Highlight
[
[
{
[

Formatted: Not Highlight

O L

[Formatted: Indent: Before: 0"

Aol awlls oy Slaxs
[ Formatted: Not Highlight

‘ W siiaslss wige (Khan et al, 2021) (Lu et al, 2022) FONTA5.83 YT
(Atoum et al. 2021) (Sonbol et al, 2022) *
(Zhao et al, 2021) (Frattini et al, 2022)
(Mohd et al, 2020) (Rosca And Domingues, 2021)
(Deshpande et al. 2020) (Kotis et al, 2020)

(Tiago da Silva, 2020)

(Gharib And Mylopoulos, 2020)
(Fonseca et al, 2021) (Akbar et al, 2020)
(Lien-Vo And Hoang, 2020) (Yang, 2020)

‘ oyl (Kitchenham et al, 2022) V825 56

[ Formatted: Not Highlight




i pa—.
debarraten Techechayy
Camputet ard [elecosvraricition

340 meraxesd Lorbewecs w uTotw wpaw ow

.Ia.,_';,a Sl ;—.‘,é (Bugayenko et al, 2023) (Tukur et al. 2020) Y4.\V29-17 vZ [ Formatted: Not Highlight
(Challapalli, 2023) (Véazquez-Ingelmo et al, 2020) -
( Fonseca et al, 2021) (Khlood et al 2022)
(Alotaibi et al, 2020)
kiges .Lj)s Jﬁb AT A.J,S @Lz.a O‘\‘b uL"“‘" obiie 4 GAL“JQL-»-—"’ 5 (Ziﬁ ) onds Julow 5 a3 s iy .-,MA [Formatted: Not High“ght

—Saie il (gwdige (RIS 03> )0 eud (guuy ddnds Silslgriny 1 i Ol Al jshaie 4y oS e oolanul 138l 6 5 slagaisls
ol oo &)1 F Joaz o 4z ol glolis 3o cwlidlive lawgs ool &l ailie ¢ 133l 0 5 sl

Formatted: Font: 11 pt, Complex Script Font: 11 pt,
Not Highlight

[ Formatted Table

Formatted [_j
Formatted [_j
5o . e Formatted ﬁ
I3 oy (widiw 0395 jo (wludiylivwd lawgi sl &yl aulio :F Jgu
Formatted [—j
Formatted ﬁ
[ 3381 o3 (goin j i g awbiod oy Formatted L]
L Formatted ﬁ
ErEP Formatted [_j
Juke Formatted [_j
_ Formatted: Font: 11 pt, Complex Script Font: 11 pt,
AUSE case )b’“'i (Nasiri et al, 2021) ( Igbal et al, 2020) YANALS18 Not Highlight
Suchanek And Pergl, 2020) (Challapalli, 2023
¢ ¢ ) g ) Formatted ﬁ
Conceptual (Popoola et al, 2024) ( Fonseca et al, 2021) 4..149.09 Formatted [—j
A A RS
Formatted ﬁ
Business Ju. (Challapalli, 2023) (Vazquez-Ingelmo et al, 2020) 4..99-09 2 [ Formatted Table }
- “ e o Formatted ﬁ
Activity diagram (Striuk et al, 2021) ( Lu et al, 2022) Yy Y2272 55e Formatted ]
R x Fy y = w— F tted
(Abdelnabi et al, 2020) (Bugayenko et al, 2023) ormatte
(Tiago da Silva, 2020) Formatted: Font: 11 pt, Complex Script Font: 11 pt,
Not Highlight
General ~Jl> (Tukur etal. 2020) ¥ 0F4-54 VE ( Formatted Table )
) ) / Formatted ﬁ
‘C|aSS d|ag ram (Lien-Vo And Hoang, 2020) (Suchanek And Pergl, 2020) YY.VY22 72 05«
= 2 = Formatted
‘Abdelnabi et al, 2020) (Rajab et al, 2022
(Abdelnabi et al ) (Rajab et al ) Formatted ﬁ
(Vazquez-Ingelmo et al, 2020) [ Formatted: Centered ]
« Formatted ﬁ
Formatted ﬁ
Collaborative (Zada et al, 2022) ( Mohd et al, 2020) AAALR18 4
A ye— = w— Formatted [_j

(Bugayenko et al, 2023) (Véazquez-Ingelmo et al, 2020)

Formatted: Left-to-right, After: 0", Space After: 10 pt,
Position: Horizontal: Left, Relative to: Column, Vertical:

In line, Relative to: Margin, Horizontal: 0", Wrap




R e ——

P st ot -
hedaration Techechryy
Cargater ard lelecoovrarizana BEEETY

[Entity-relationship diagram (Umar And Lano, 2024) ( Elsayed et al, 2020) 4.49-09 v2

(Poveda-Villalén et al, 2023) (Ozkaya And Erata, 2020)

Artifacts \v5143.63 v3

—a

(Ch"avez-Feria et al, 2020) \

il )15 Gl Sler s ) (S 0t ge (s b culid s baugs | lie (b 64FF) aue ¢ IS b 4y
oS oleslpiny
Jae 5o peolis Giales gl (255l slaan T sl Jao sl s le wlos S Jloel (g3l Joo Gtoles gl 1) plooulidbins
5 4325 5l dnsi sl Joe izl esliial b S Jdle slapins dsngd (g, slp (olitilias AR 5 coS b
Glodoe $0lS SlalS & apisy Caamy @l elidgbn BV Glare 5 SLb B LS ele g S o
S asbizal s sl SIS 5 oS an T sla i 53 bl lapl o ool olad sl b mlit b aggie

S eldige 5l s ) s (650 pleiilh S iie Bus b Jas g b owlid lis o cul cpl b s o

0 g S Joo o slizl ololis gl owlitlinn g PR Lolemi ot labal, gilodos ob) lp (3lid s eunlie

(Haav et al, 2019) fes}

Hokie 4y iomes b bl s 5l 0529 (60 Ko it slaainils ialed sl 2 Y8 Slslgiig 5l gl slasws s
Sl eimes Dlegias series 5 Olegras b, el Bas b wigd e ooliul (AAV0) seges Slegias pols lis
ool Hlas pslaie 4 gulidlis S L g (FAND) gl slogainjls uiitn shol panlie ols (Lt gl oloolis
aels ioles gl b amlitlis a4 by e osliiul F Jgor b (Jlo ol b oo 3579 (AY,FF) 5L 3,90 Slaseivo aiw (il

(&) el Jlio oo ) wimms slasaio}ls omaiges adsl Jol e 55 boee altas asels (ialed 95 oo oanlive ji (Y+) aliens

Abdalazeim And Meziane, )— - wb e dxwss &1 ;0 )58l p 5 a5 08 o oy |, (sldials Yoore JSiie dials 095 o Jlas!
F: i

(2016

ol S o 51,8 ealital 850 agatels puige ;0 a5 wlidolivn b bag e lagl; )50 50 (iaghy 5 aalllae | :RQ3
OWL RDF XML Lls byl 5l 5y a5 W3Ol oy pomopsS aline wp 6)ské slodrogs uluoly oS
2wl ..s SPARQL

b5 O 5 5 09 oo ooliiul sud o)y cVlis o (et ¥/ FAY) Sldllas ST Lawg (g (owlid oliws by OWL
Lyl 13 ot ¥/ F.04) SWRL (gl (b o (odbbord14Y.0) o shate (eodtbz¥—/ 1+ $4) SPARQL 5> 5 oy
XML, e sladsio o5 Jb> 3 asiils (AY) adlhe g0 alsS ,» UML 4, Foundational Ontology RDF
o pad axlgs SYlis b iz mi i (aoys V) dalllas V shls alaS o glakal, Jow 5 Jsl 4y sbie XSPARQL.
(=5 (i) 20,8 e ooliil Gl g | b (b= TV Y) 08 lalit | culidlinn b bie o ol S il
ceobaisl e gai aws Mol 4 (S oo slpiy 1) gun aib

s e i 1) 098 oo Jlael cwlid gl T ;8 a5 lagaie;ls cwdige slocudled & by ye gl aods B Jsax :RQ4

W gio )l (wiiten Sdlad jo by ol (yliwd 03,5 :0 Jgu

\K)

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

P,

[ Formatted: Not Highlight

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

Pt,

[ Formatted: Not Highlight

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

pt,

[ Formatted: Font: 11 pt, Complex Script Font: 11

pt

[ Formatted: Font: 11 pt, Complex Script Font: 11

pt

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

Pt,

[ Formatted: Not Highlight

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

pt,

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

pt,

[ Formatted: Not Highlight

Not Highlight

Formatted: Font: 11 pt, Complex Script Font: 11

pt

[Formatted: Font: 11 pt, Complex Script Font: 11

pt

[Formatted: Indent: Before: 0"

[ Formatted: Not Highlight

Bold

Formatted: Font: Not Bold, Complex Script Font:

[ Formatted: Not Highlight

Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman

Formatted: Font: (Default) Times New Roman,
Complex Script Font: Times New Roman




weos v feTote

40 mmrrxesd Lorks

L gin b (ot colled ol ey ] Formatted: Font: 11 pt, Complex Script Font: 11 pt,
— Not Highlight
. (Frattini et al, 2022) (Lu et al, 2022) YT 6
‘ (Zhao et al, 2021) (Bhushan et al, 2021) . o [ Formatted ﬁ
(Khan et al, 2021) (Sonbol et al, 2022) [ Formatted: Font: 11 pt, Complex Script Font: 11 pt }
Ll (Khlood et al 2022) (Akbar et al, 2020) \s 58 3 { Formatted: Font: 11 pt, Complex Script Font: 11 pt }
‘ (Kitchenham et al, 2022) ‘ = [ Formatted [—j
Formatted
Slases (Khan et al, 2021) (Zhao et al, 2021) YY.VY 55 [ [—j
A (Atoum et al. 2021) (Sonbol et al, 2022) A aa { Formatted: Font: 11 pt, Complex Script Font: 11 pt J
(Alotaibi et al, 2020) [Formatted: Font: 11 pt, Complex Script Font: 11 pt }
S e (Khlood et al 2022) (Frattini et al, 2022) ) ss¢ :‘3 % Formatted Q
(Atoum et al. 2021) Formatted

[Formatted: Font: 11 pt, Complex Script Font: 11 pt J
Ll (Gharib And Mylopoulos, 2020) 0.00 V3 [ Formatted: Font: 11 pt, Complex Script Font: 11 pt J

4 4 = \ [
\ Formatted [_j
[ Formatted ﬁ
%5‘;‘-“‘ (Avaeenko And Pustovalova, 2016) A"V~VV ‘1_3‘5 { Formatted: Font: 11 pt, Complex Script Font: 11 pt }

(Rosca And Domingues, 2021) \
[Formatted: Font: 11 pt, Complex Script Font: 11 pt ]
(Mohd et al, 2022) (Yang, 2020)
(Zhao et al, 2021) [ Formatted ﬁ
ot i jui alled (Deshpande et al. 2020) (Kotis et al, 2020) Ay v2 { Formatted ﬁ
- - = \ [Formatted: Font: 11 pt, Complex Script Font: 11 pt J
[Formatted: Font: 11 pt, Complex Script Font: 11 pt J
[ Formatted ﬁ
el oy Jlashdzos 15 5 a0 codlad (o (M).Ji—é-\-ﬁ/f-ﬁﬁ) Lo 5 a5 0 90 Ololpainn oy waslcassd; gl 4 4> L.L [ Formatted [—j
S Gladae ol ole b cenS byl sl wsiludae slacled o siisa baliiplis Sl 5 S ssebis [ Formatted: Font: 11 pt, Complex Script Font: 11 pt J
B3kl b beolas agsas da—eaHberevdbry—ev ol oo iilplesl ool sanlin flimobosetarHavibes [Formatted: Font: 11 pt, Complex Script Font: 11 pt ]
il e 5:[-\"—A-}-. ol GilwJae Job jo (b Glais 4l dyvdoas s sleloges ow) ,;—[-FY—H—‘?—-—-—\‘%—}-[—F—} - b Joe [Formatted ﬁ
shite 4 5 (golpiing (sloomlid Gl 5 o0t o Sl 5 i Sllad o AR5 oolovnh drags gl 45 el [Formatted [—j
harHaboslitubescrss bagamails iales sl 1y b oS aons glulear BRI a5 51 sasma asliubsst! | [Formatted: Font: 11 pt, Complex Script Font: 11 pt J
(GlNZ, F55) 5 s LLolis 1, IS slacaddss o o g5 siiman PR oo olic clins 5 lS5ls wsm sLoas, .5 %Formatted: Font: 11 pt, Complex Script Font: 11 pt %
2020) Formatted: Not Highlight
[ Formatted: Not Highlight J
WhichRolesOntologiesplayonSoftwareRequirementsEngineeringASystematioRevieW [ it o Highight )
e e s Formatted: Not Highlight

S5 a9 amy_ E-2 [ Eila )
[ Formatted: Not Highlight }
aioy ol 50 (Sl G &5 b pwlillins bug manw lagaiojls cwiige 4 by Wi 5l (5l [Formatted: Not Highlight J
JERREIOR L"b‘_,’.wL...uu . Ja.uy )95;“ ML J’ gs’l“ﬁ‘ Syse 3 yed § a0 wlus] le)-g JeT: J- J;ls ‘_\s)lo [Formatted: Not Highlight }
( Formatted: Not Highlight )
[ Formatted: Not Highlight J




140 mwrrxesl Lorlimess  Iuvose oy Cowpans ot

o mlid s G &) bgpye ol @l 51 i o5 0 el Slool 5 Silotons oy 2 s (slosita}ls

sl 15 7S A e b3l gwdigeyd

sadld gl oS ghse jo .l gl 5 gileaasie (Jdow glacldled o uliilive S5e sla oUlg 51 SO
O 5o o Shes by o pulidyline oS 55d co (ateine S sais odalive (golpiiny AsSme i liel 5o STie
359 10 6 S e 0 )5 b pubillive il 4l sgzg 158l a5 (gluesly 35 eT a5 lej B il 1) o)
N33l e silwooly wladg jslate 5 Ban a5 olKin 13 b oo dmwg Sz o] 50 I3l g5 a5 wsl slodgame S0
Cdled (g,los (sestie G0 gote sl 3500 ewlidplie Sbblgiing o) gy 0 )5 Glulre
25 e Joss sliel 55 aties o sl ol 5 40525 S (gatn st oo 5 ol o Jas il g anl B
o wlidyline Ololpaiog 51 ool Jlans doys a5 caF lon wlds aws Cowal Gl oo 58 o5 b al>
Iy cadlad ol o oals adgs Glegiae adS 4 Clils walgss 092y Sz (wbid s s (S wloads Hlulis
—dinge o Jae 5 baasie ;o OMie colid aiil g i py b pwlilgline oS ) lie o Slaenl L oS slesl
Caio phes o BIEEDS die) 50 lagaieils olulis coaS  (gilwargy 7l slaJos 55lwosle] wolbls,l g5ks
— ol 4S5 90,0 W05 ol G S Care j8 ewlidlins oS cainl Kly gueled el puliiplus 3l 58S
L) (oo 5 (AL die (o (RIS o 358 0e ha (e 4y Beliod (nl W)l (Gliz 0 )5 Cuais 5o la it

P

Zhaot, Liping. And Alhoshan, Waad. And Ferrari, Alessio. And Letsholo, Keletso J. And Ajagbe, Muideen
A. And Chioasca, Erol-Valeriu. And Batista-Navarro, Riza T. (2021). Natural Language Processing (NLP)
for Requirements Engineering: A Systematic Mapping Study. Vol 54. No.55. pages 1-41.



M.
(ST —— A ot et T e Sy
debarraten Techechayy

Carguter ard lekcomvrarizainas

i4n mwraxesd Lorbiwes w WeTotw

Frattini, Julian. And Montgomery, Lloyd. And Fischbach, Jannik. (2022). A Live Extensible Ontology of
Quality Factors for Textual Requirements.

Khlood, Ahmad. And Abdelrazek, Mohamed. And Arora, Chetan. And Bano, Muneera. And Grundy,
John. (2022). Requirements Engineering for Artificial Intelligence Systems: A Systematic Mapping Study.

Akbar, Muhammad-Azeem. And Alsanad, Ahmed. And Mahmood, Sajjad. And Alsanad, Abeer-Abdulaziz.
And Gumaei, Abdu. (2020). A Systematic Study to Improve the Requirements Engineering Process in the
Domain of Global Software Development. 10.1109/Access.2020.2979468

Avdeenko, Tatiana. And Pustovalova, Natalia. (2016). The Ontology Based Approach to Support the
Requirements Engineering Process.

Atoum, Issa. And Baklizi, Mahmoud-Khalid. And Alsmadi, Izzat. And Otoom, Ahmed-Ali. And Alhersh,
Taha. And Ababneh, Jafar. And Almalki, Jameel. And Jameel, Masoud. (2021). Challenges of Software
Requirements Quality Assurance and Validation: A Systematic Literature Review. ACCESS.2021.3117989

Bhushan, Megha. And Duarte, Jos e-Angel-Galindo. And Samant, Piyush. And Kumar, Ashok. And Negi,
Arun. (2021). Classifying and resolving software product line redundancies using an ontological first-order logic
rule based method. Vol 168, 2021, 114167

Lu, Jinzhi. And Ma, Junda. And Zheng, Xiaochen. And Wang, Guoxin. And Li, Han. And Kiritsis,
Dimitris. (2022). Design Ontology Supporting Model-Based Systems Engineering Formalisms. Vol 16, No 4,
DECEMBER 2022

Alrumaih, Hala. And Mirza, Abdulrahman. And Abdulrahman, Hessah. (2020). Domain Ontology For
Requirements Classification In Requirements Engineering Context. ACCESS.2020.2993838

Khan, Habib-Ullah. And Niazi, Mahmood. And Attar, Mohamed. And lkram, Naveed. And Khan, Siffat-
Ullah. And Gill, Asif-Qumer. (2021). Empirical Investigation of Critical Requirements Engineering Practices
for Global Software Development. ACCESS.2021.3092679

Kotis, Konstantinos I. And Vouros, George A. And Spiliotopoulos, Dimitris. (2020). Ontology engineering
methodologies for the evolution of living and reused ontologies: status, trends, findings and recommendations.
Vol 35, e4, 1 of 34.



M.
(ST —— A ot et T e Sy
debarraten Techechayy

Carguter ard lekcomvrarizainas

i4n mwraxesd Lorbiwes w WeTotw

Yang, Lan. (2020). Ontology learning for systems engineering body of knowledge.

Gharib, Mohamad. And Mylopoulos, John. And Giorgin, Paolo. (2020). COPri - a Core Ontology for Privacy
Requirements Engineering. Pp 472-489.

Deshpande, Gouri. And Motgert, Quim. And Palomarest, Cristina. And Kamraf, Ikagarjot. And
Biesialskat, Katarzyna. (2020). Requirements Dependency Extraction by Integrating Active Learning with
Ontology-Based Retrieval.

Bruel, Jean-Michel. And Ebersold, Sophie. And Galinier, Florian. And Mazzara, Manuel. And Naumchev,
Alexandr. And Meyer, Bertrand. (2021). The role of formalism in system requirements. ACM Comput. Surv. 1,
1, Article 1 (January 2021), 35 pages. https://doi.org/10.1145/3448975

Sonbol, Riad. And Rebdawi, Ghaida. And Ghneim, Nada. (2022). The Use of NLP-Based Text
Representation Techniques to Support Requirement Engineering Tasks: A Systematic Mapping Review.
ACCESS.2022.3182372

Naqvi, Muhammad-Raza. And Igbal, Muhammad-Waseem. And Ashraf, Muhammad-Usman. And Ahmad,
Shafig. And Soliman, Ahmed T. And Khurram, Shahzada. And Shafig, Muhammad. And Choi, Jin-Ghoo.
(2022). Ontology Driven Testing Strategies for 10T Applications.

Curcio, Karina. And Navarro, Tiago. And Malucelli, Andreia. And Reinehr, Sheila. (2018). Requirements
engineering: A systematic mapping study in agile software development. Vol 139. May 2018. Pages 32-50.

Kitchenham, Barbara. And Madeyski, Lech. And Budgen, David. (2022). SEGRESS: Software engineering
guidelines for reporting secondary studies. IEEE Transactions on Software Engineering 49, 3 (2022), 1273—
1298.

Ochodek, Mirostaw. And Kopczynska, Sylwia. (2018) Perceived importance of agile requirements
engineering practices—a survey. J Syst Softw 143:29-43

Sharma, Richa. And Srivastava, Pratyoush-K. And Biswas, Kanad-K. (2015) From natural language
requirements to UML class diagrams. In: 2015 IEEE Second international workshop on artifcial intelligence
V¢


https://doi.org/10.1145/3448975

M.
— e M ot d AT e e
debarraten Techechayy

Carguter ard lekcomrrarizana B8

340 meraxesd Lordiwecs w arote Mrtedogy Cergen ow hbcarmesxns

for requirements engineering (AIRE), Ottawa, ON: IEEE, pp 1-8. https://
doi.org/10.1109/AIRE.2015.7337625

Rosca, Dionisie. And Domingues, Luisa. (2021). A Systematic Comparison of Roundtrip Software
Engineering Approaches applied to UML Class Diagram.

Mohd, Arif. And Chaudhary, Wali-Mohammad. And Mohd, Sadiq. (2022). Software Requirements
Modeling From a Selected Set of Requirements Using Fuzzy Based Approach. VVol.16, No.2, June 2022

Ch"avez-Feria, Serge. And Garc'1a-Castro, Ra'ul. And Poveda-Villal’on, Mar 1a. (2020). Converting UML-
based ontology conceptualizations to OWL with Chowlk.

Elsayed, Mo’men. And Elkashef, Nermeen. And F.Hassan, Yasser. (2020). Mapping UML Sequence
Diagram into the Web Ontology Language OWL. Vol. 11, No. 5, 2020.

Véazquez-Ingelmo, Andrea. And Garcia-Holgado, Alicia. And Garcia-Pefialvo, Francisco.J. (2020). C4
model in a Software Engineering subject to ease the comprehension of UML and the software development
process.

Lu, Shan. And Tazin, Alexey. And Chen, Yanji. And M. Kokar, Mieczyslaw. And Smith, Jeff. (2022).
Ontology-based Detection of Inconsistencies in UML/OCL Models.

Rajab, Adel. And Hafeez, Abdul. And Shaikh, Asadullah. And Alghamdi, Abdullah. And Al Reshan,
Mana-Saleh. And Hamdi, Mohammed. And Rajab, Khairan. (2022). UCLAONT: Ontology-Based UML
Class Models Verification Tool.

Aguilar-Calder6n, José-Alfonso. And Tripp-Barba, Carolina. And Zaldivar-Colado, Anibal. And Aguilar-
Calderon, Pedro-Alfonso. (2022). Requirements Engineering for Internet of Things (IoT) Software Systems
Development: A Systematic Mapping Study.

Abdelnabi, Esra-A. And Maatuk, Abdelsalam-M. And Hagal, Mohammed. (2020). Generating UML Class
Diagram from Natural Language Requirements: A Survey of Approaches and Techniques.

Yo



M.
— e M ot d AT e e
debarraten Techechayy

Carguter ard lekcomrrarizana B8

340 mwrrxesl Lorlvess 3 I uTosE Urtecdxr Cerpan sw hkareesxre

Alotaibi, Youseef. (2020). Automated Business Process Modelling for Analyzing Sustainable System
Requirements Engineering.

Igbal, Sagib. And Al-Azzoni, Issam. And Allen, Gary. And Ullah-Khan, Hikmat. (2020). Extending UML
Use Case Diagrams to Represent Non-Interactive Functional Requirements.

Tiago da Silva, Fernandes. (2020). Methodological Approaches and Techniques for Designing Ontologies in
Information Systems Requirements Engineering.

Nasiri, Samia. And Rhazal, Yassine. And Lahmer, Mohammed. And Adadi, Amina. (2021). From User
Stories to UML Diagrams Driven by Ontological and Production Model. Vol. 12, No. 6, 2021.

Lembo, Domenico. And Santarelli, VValerio. And Fabio-Savo, Domenico. And De-Giacomo, Giuseppe.
(2022). GRAPHOL.: A Graphical Language for Ontology Modeling Equivalent to OWL 2.

Huséakova, Martina. And Bure$, Vladimir. (2020). Formal Ontologies in Information Systems Development:
A Systematic Review.

Bugayenko, Yegor. And Bakare, Ayomide. And Cheverda, Arina. And Farina, Mirko. And Kruglov,
Artem. And Plaksin, Yaroslav. And Pedrycz, Witold. And Succi, Giancarlo. (2023). Prioritizing tasks in
software development: A systematic literature review.

Taye, Mohammad-Mustafa. And Ghoul, Said. (2023). An Approach towards Goal-Oriented Requirements
Ontology: Consistency and Completeness Based Requirements Analysis.

Ozkaya, Mert. And Erata, Ferhat. (2020). A survey on the practical use of UML for different software
architecture viewpoints.

Striuk, Andrii-M. And Semerikov, Serhiy-O. And Shalatska, Hanna-M. And Holiver, Vladyslav-P. (2021).
Software requirements engineering training: problematic questions.

1



M.
(ST —— A ot et T e Sy
debarraten Techechayy

Cargater ard [ekecomrrarizating I

40 mmrrxesl orbimess ¥ HuTosw e —

Poveda-Villalon, Marfa. And Chavez-Feria, Serge. And Carulli-Pérez, Sergio. And Garcia-Castro, Radl.
(2023). Towards a UML-based notation for OWL ontologies

Fonseca, Claudenir-M. And Sales, Tiago-Prince. And Viola, Victor. And da Fonseca, Lucas-B-R. And
Guizzardi, Giancarlo. And Almeida, Jodo Paulo-A. (2021). Ontology-Driven Conceptual Modeling as a
Service.

Umar, Muhammad-Aminu. And Lano, Kevin. (2024). Advances in automated support for requirements
engineering: a systematic literature review.

$00766-023-00411-0« [ Formatted: Right

Mohd, Arif. And Chaudhary, Wali-Mohammad. And Mohd, Sadig. (2020). Software Requirements
Modeling: A Systematic Literature Review.

Zada, Islam. And Shahzad, Sara. And Ali, Shaukat. And Mehmood, Raja-Majid. (2022). OntoSuSD:
Software engineering approaches integration ontology for sustainable software development.

Challapalli, Surendra-Reddy. (2023). Unified Modeling Language for Requirements Engineering, Strategies
and Best Practices for FinTech and Beyond. VVolume 16, Issue 3, Page 87-102, 2023

Suchanek, Marek. And Pergl, Robert. (2020). Case-Study-Based Review of Approaches for Transforming
UML Class Diagrams to OWL and Vice Versa.

Lien-Vo, Minh-Hoang. And Hoang, Quang. (2020). Transformation of UML class diagram into OWL
Ontology.

Tukur, Muhammad. And Umar, Sani. And Hassine, Jameleddine. (2020). Requirement Engineering
Challenges: A Systematic Mapping Study on the Academic and the Industrial Perspective.



el P——,
hedaration Techechryy
Comgatet ard [elecorvraricaios JETETEEEPESEE

340 meraxesd Lorbewecs w uTotw wpaw ow

Popoola, Oladapo.Adeboye. And Adama, Henry.Ejiga. And Okeke, Chukwuekem-David. And Emmanuel-
Akinoso, Abiodun. (2024). Advancements and innovations in requirements elicitation: Developing a
comprehensive conceptual model

Ochodek, Miroslaw. And Kopczynska, Sylwia (2018) Perceived importance of agile requirements
engineering practices—a survey. J Syst Softw 143:29-43

Glinz, Martin. (2020) Standard glossary for the certifed professional for requirements engineering (CPRE)
studies and exam v2.0.0. Technical report, International Requirements Engineering Board e.V., October 2020

Daun, Marian. And Grubb, Alicia-M. And Stenkova, Viktoria. And Tenbergen, Bastian. (2022). A
systematic literature review of requirements engineering education

Haav, Hele-Mai. (2019). A Comparative Study of Approaches of Ontology Driven Software Development.
vol. 29, no. 3, pp. 439-466

Abdalazeim, Alaa. And Meziane, Farid. (2021). A review of the generation of requirements specification in
natural language using objects UML models and domain ontology. VVolume 189, 2021, Pages 328-334

Lim, Sachiko. And Henriksson, Aron. And Zdravkovic,Jelena. (2021). Data-Driven Requirements Formatted: Font: (Default) Times New Roman, Not
Elicitation: A Systematic Literature Review. Bold, Complex Script Font: Times New Roman, Bold

{ Formatted: Font: Not Bold, Complex Script Font: Bold }

Formatted: Font: (Default) Times New Roman, Not
Bold, Complex Script Font: Times New Roman, Bold

Formatted: Font: (Default) Times New Roman, Not
Bold, Complex Script Font: Times New Roman, Bold,
Not Superscript/ Subscript

Formatted: Font: (Default) Times New Roman, Not
Bold, Complex Script Font: Times New Roman, Bold

Formatted: Font: (Default) Times New Roman, Not
Bold, Complex Script Font: Times New Roman, Bold,
Not Superscript/ Subscript

Pouya Khosravi h Formatted: Font: (Default) Times New Roman, Not
Bold, Complex Script Font: Times New Roman, Bold

Master's student in computer software engineering, Khavaran Institute of Higher Education, Mashhad, Iran

[ Formatted: Centered J

YA



Houbakht Attaran

Member of the faculty of computer department, Khavaran Institute of Higher Education, Mashhad, Iran

Sayyed Majid Mazinani

Member of the Faculty of Electrical and Computer Department, Imam Reza International University, Mashhad, Iran

Abstract
Smart city software requirements engineering processes enable software designers to

identify changes in customer software requirements. However, there are challenges
related to the engineering processes of smart city requirements that prevent the rapid
and sustainable development of software. The use of ontology is a new solution that
has improved the requirements elicitation process. Various studies have been
conducted in this field, but the researches that deal with the challenges with existing
solutions are isolated, diverse and inclusive. In this study, we use a systematic
literature review along with thematic classification and gap analysis to examine the
existing solutions to the challenges, to show how applicable the existing methods are,
and to identify the existing gaps. The classification typology of the challenges facing
the development of smart city software and specifically in requirements engineering
and how solutions deal with the challenges are presented in this study. Our study
covers the years 2015 to 2024. IEEE, Scopus, and Web of Science were searched as
the largest databases for authoritative academic publications. Using exclusion criteria
to filter articles, a total of 56 valid articles were selected and reviewed. After
examining the applications, challenges and solutions, appropriate functions are
identified that propose engineering the smart city requirements with a coordinated
approach. This study contributes to the theoretical frontier of smart city software
reguirements engineering approaches and their extraction for operationalization.

Key words: ontology, requirements engineering, software engineering, UML
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