Journal Of IHSights in BaSic and Applied SCiences JOURNAL OF INSICN
iy Bk 1150 53
ISSN: 3106-1737

Volume 2, Issue 3, 2026, Pages: 549-568
Journal homepage: https://jibas.com.ly/index.php/jibas/en

Performance Evaluation of the Rapid Spanning Tree Protocol (RSTP)
Versus the Traditional Spanning Tree Protocol (STP) for Loop Prevention,
Convergence Time Reduction, and Network Stability in Local Area
Networks

Aziza Lamien Helal *
Department of Computer Science, Faculty of Science, University of Tobruk, Tobruk, Libya

cildl 4 Rapid spanning tree (RSTP) gosal) oS g8 ) 3sUiS Jalas
2 Spanning tree protocol (STP) (sl J g8 539l pa 43 lally Aulaall
ASLAl) )Tl g o) lasal) sl A (8 kel (a3l Jal g 4y ) il cilBlal) ada

"M Y 5356

Lad 3k <3 b Al ¢ slall A ccanilall o sle o

“Corresponding author: aziza.lamien@tu.edu.ly

Received: June 26, 2026 | Accepted: July 25,2026 | Published: August 22, 2026

@ Copyright: © 2026 by the authors. This article is an open-access article distributed under the
terms and conditions of the Creative Commons Attribution (CC BY) license

(https://creativecommons.org/licenses/by/4.0/).
Abstract

The purpose of this study is to compare the performance, convergence time, network stability, and loop problem-
solving capabilities of the Spanning Tree Protocol (STP) with the Rapid Spanning Tree Protocol (RSTP) both
theoretically and practically. The importance of this research arises from the necessity to implement effective
protocols that guaranty uninterrupted connectivity and reduce network outages in contemporary networks,
especially within educational settings that depend on redundant pathways to sustain service availability. The
research utilized a descriptive-analytical methodology for the theoretical section and an experimental
methodology for the practical section. A simulation network was constructed via Cisco Packet Tracer, comprising
several switches linked by redundant connections to establish a looping network setting for assessing the efficacy
of both protocols. Multiple failure scenarios, such as the severance of a principal connection, were executed to
assess the network'’s recovery duration and evaluate its behavior in each circumstance. The results revealed that
although STP is effective in preventing network loops, it suffers from a relatively long convergence time, ranging
from 30 to 50 seconds, which results in temporary network disruption. In contrast, RSTP demonstrated superior
performance by restoring network connectivity within only 1 to 5 seconds through advanced mechanisms that
enable rapid switching to backup paths. Furthermore, the findings showed that RSTP significantly improves
network stability and minimizes the impact of failures on end users, making it more suitable for networks that
require high reliability and stable performance. Based on these findings, the study recommends adopting RSTP
instead of STP in the design of modern networks, particularly in educational institutions and environments where
continuous service availability is essential.

Keywords: Local Area Networks, Spanning Tree Protocol, Rapid Spanning Tree Protocol , Convergence time ,
Loop, Cisco Packet Tracer.
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1550l RSTP bl LS Jaad) Alls ) ddiad) JWE5Y o 33U < gl e J18 s <Forwarding s
3 ala Aodaliial) &l jls 3 g2 g et Al «Backup Ports Alternate Port Jie 8liall saaa
Nasr & ) 4uill dLalS alusa 3ale) ) Aaladl (50 ot 1 Slusall 8 IS ol Cagan 5 Jaall

Ahmed, 2026)

zansi 43y ,h a5 Proposal and Agreement asb Ca i dey s 4l Liad RSTP aaiiay
Al Ja all aseay sall (590 85 Ao pen waal) el Jaed e FEYL Y sl
'Y ‘u\yodcu.edﬂuj\ RSTPGAuJM\deAu\USm‘MY\D& Juady g STP it
(o5 AV el adal Jie i ol Al el e a3l Aaall Al Gulia alass b
,Cisco (Tudoroiu) &Uas.a\ 090 padua Jladl ) Uil GJ\ Al leaddl g cclilud) 2 8 g
a8 dardiied) ) Y S 5 5 e RSTP JsS 55 s el ¢l jall 02 1 500352025
LS Aadaliia¥l <l jlusall g Y saall (e juS22e e (S yiad ‘;\l\ Gland) @M\A Ahaall aalsuil)
RS JS& J S g g 5l 1 &l glis A o = Packet Tracer Jia sllladl) =l _» ?‘M‘ o
Juail gl ) J o€ 55l lial e ae b Lea ¢STP (gl J 58 53 5 ,ally & jlia adlaf Julat g

385l ool

JsS 515 m 4 )i (Spanning Tree Protocol (STP) JsS sis s seliS ani M) Al 5ol 038 (2
O dalaall ISl 8 sl A 2allas & (Rapid Spanning Tree Protocol (RSTP
e ookl b 5 Packet Tracer gl alaaiul e ol o) ja) s dald (g ks Jalas JA
b ARt Laedle VI J6S 5l aaad Caagy (Jlael Eigaa aie AS0al dlaind 5 o\l

StV 8 ) paies )i 5 Llain) 8 ddle de e callati 3 Aaal) Ul
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(Methodology) 4wl il dagia 3

Gy Y 15k ¢l ((Experimental Research) csuoaill sl zeie e ) 13 aaic
5.5l Jalds apaai g oY) A5l Chagy g plall (it cand 5lSlae Ay b cpilide (] S35 5 gl

b 48y 5k 8 5gaY) 1.3

g5 Al oy 1) BByl Rnsaindl gl 5 el o s il (30 ¢ ) o
(Research Tools) cagdl e gai

BlSlaal dunlia 0y A4 ¢ BlSLaall 8 a2l 8.2 laay) Packet Tracer zelin pladiul o3
) Al 381 5a5 (BPDU il ¢ Sl ial sy LS | 2 Al Y S8 55

(Experimental Procedure) 4slead 4 jal) ddis < ghd 2.3
fek WS At dal jebae (e lead) Gadaill ()5S
Laalal) AN asanas
e diSedSi oLl @
2960 g 5 (=« (Switches) milia 2 22 ©
REPES YNNG

o
1 Jélu zoa ge LS Badmie ) jlise alal alin o) o Ethernet &@ba s 0
LS8 e G Jbai¥) oy S gualal) 3 3¢l JSVIP address onstie slae) o

(1) Js2alb aia 5
334! Cglis 1 (1) Joi
PC @sulall jga Ols=IIP address
PC1 192.168.1.2
PC2 192.168.1.3
PC3 192.168.1.4
PC4 192.168.1.5
PC5 192.168.1.6
PC6 192.168.1.7
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SSaal) el s b lanall A0 Jay 5 1 JS4

JsS 555, 5 (STP) siaal) 3ol J € i g 50 G 4880 &5 i o ya) 5 Aallal) il Hall Calaal gaia]
Cisco C.Ab).a e\.liﬂ.u\_} leall Ol (e Ae gana 2dl @l c(RSTP) saiaall 3 yaidl @).uj\
e 5 Y Jlaall 8 dandiiall IS BlSkae <l oo aal (e 223 5301 5 <Packet Tracer
el il ey lae laadl adl gl Slad dal il ASed iy meal el 1 iy

. (2023 ,Lamien Helal) 4 3 jeal ) Aalall ) 50 2aliaall Y K55 )

4l diy aveai 3.3
de gaaa A AL 2960 ¢ 55 (x (Switches) dias (nles (e 0 sST BlSlak 4SS avanal o

ST L) o s Jad 5 B30 w85 Y yaal) Jaem i o Lo Al gl 8 56 e
Cadga s . bl JSAN L3 LS 40l Ja)a (Loops) <lila (5S35 Las ¢33 (om0 slass (1
Gl e 2 68 Eua ¢(Redundancy) LSl fase sl Aalind Aaad)  4K05 Ay slSlae ) r,,g.a..aﬂ\ Jaa

Jef &gan s & Juai¥) 4l el (lawal dlaliiad (5 a5 dausi

Aty Cua ¢ Agralall il A plall g bl Jieg 4Y Topology Ll (e g sill 138 jLial o
s S a of W) il JSE JlaiV) Jis el Y saa sae Al il cleliy Jaladll Loy
RSTPs STP Jie &Y S5y aladinl callahy le a5 ¢ lalall jsela ) (g0 B Slua il

Lgiallad]

STP aladiuly 4y 1l 145 4,3

A (e @lla 5 ¢ ual S8V aua gl aladialy STP oS 55 ol 3 ¢y jaill (e (N 5¥) Ads 5l &
L ) saf 5 2dliall Alls 481 ye o3 AS0EN Jidi aey (CLI) ol sY) Ll dgaly Jahy dlae ) al
s e alasiily

Switchl#show spanning-tree

Jala ) il i) agaas i oy & «Root Bridge Jle> 2t a s J oS 55 50l Ofdaa gl
il g Hlis 28T o3 ¢ @lld 2y s (5 4S5 2ied Blocking Al 8 28lal) (asy auia g ae ¢ AS0A
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Ol die Al @l gl AdaaDlal @l 5 ¢ Y gaall (g Ayl Jag) 5l aaf adad Jie cdilisg Jlac
bl Sl 53l Lans il s ) rling IS5 ) O il gl o) andl
L «Forwarding s I Jsasl J3 (Learnings Listening) Jal e saey Mliall e Cus

=]
3]
“"
o

el
W &'L-a
‘: .

o tes
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Bridge ID

(SESESHER
[}
8

Al STP JsSsign A B Jua) Bae) Ga) oabldy JoloSl aa) adid milhi o 4 JS&

Learning4sad)

F.
F
F
FalD/4
FalG/5S

HRfshow spanning-tree

Desg FWD 19 P2p
Root FWD 19 P2p
Altn BLK 19 P2p
Desg FWD 19 P2p
Desg FWD 19 P2p

Al STP JsSshisn

AGd A Jual) Bael (pa) ey Julssll ) adad mili Al 5084

Sl Jleal) JUEB) g Forwardings may)
RSTP aladiuly 43 adl) 345 5.3
e alatiuly RSTP S 555 0 Jand o Al Al sl
Sl1#configure terminal

S1(config)# spanning-tree mode rapid-pvst

2t sale) o A5l 48 (el dlld 5 (STP JLial b dediuadd) Jog )l 48y 5k (ki o alinll e
RSTP o) gl & yedal | ) Mie Judaad gl LK ] Juad Jia cJae V) il gyl il
O W 558 S5 halia¥) <l sl Jandi oy Cum ASWAN 8 ) jaill 3508 Ao Gy
0555 (Alternate Ports) lis Y1 el of Jas 51 LS il Jal sl ey 5 5all ) Anlal)

6 JSG e s LS JIA (o Ggan die 5 pile Janll 3 jals
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HREsh spanning-tree
Prio
Addr
This
Hell 20 sec Forward Delay 15 sec
Bridge ID Priority 3276% (priority 32768 sys—-id-ext 1)
Address 0050.0FBE.56
Hello Time 2 sec Max Age 20 sec Forward Delay 15 sec
Aging Time 2
Interface Role Sts Cost Pric.Nbr Type
/1 Desg FWD 165 128.1 P2p
/2 Desg FWD 1% 128.2 P2p
/3 Desg FWD 165 128.3 P2p
/4 Desg FWD 19 128.4 P2p
/5 Desg FWD 15 128.5 P2p

Show spanning tree s¥) &b (8 gl JsS 555l Jas s 6. JSd

s Jalat g Y 43 6.3

ALYy galiall Jala slSlacall il gal aladiuly i) g Uaiil (e ) 480 pe JUA (o ola¥) (a3
O Ay Ala IS 8 )l ey Jid 2 LS L)ool g dilall cVla s ddasdle
Jil sl paione Jolii e adiny RSTP ¢ a5l Cua (BPDU iy st Uil o3l oS 5 50l
JSEy ading A STP - 4 jlae LSl de jun Jae ¥ Galiis) e sl Lae «Y saall aaan (g

ol e ol

Azda 4

O el (81 gale g eal 5 (58 2 sa s () (ead) el A (e L) Do sill o5 1 i)y
Glah Lad Lald ((RSTP) saiaall 3 jaulill ay sl J5S 63951l 5 (STP) 3x5aall 3 il J S 539 3
ekl G Jae Yl Egaa die 408 sl de yu s (Convergence Time) cool&l (g
ety 3 b sl g gill G pnill Aaiul) A dasale eday o Sl STP S si5 of lall
@23 lae bl @l ) Judisale) Jé (Learning) s (Listening) 4l Ja) e sasy 5 5l
b ald Aial)l GIEl A clalall e Al 1 2y A0l 50-30 G Jeay B uali )
Al Aalail i (VOIP) 40l e islell Juai¥) (e 2 ) Ao il e aaind ) i
eday O LS Aaxall Basm H s of Jlai¥) olais ) o Uiyl 13 o of oSy s ¢ 5 5iSIY)
Packet ) o sl olais dallaial a5 ) (g2 28 lilull 4 i sale) 5 Jae Y aLaI & STP
dyad o UWle i lee Sl 8 Lsale (Latency) sl cagas 1) dlaYU «(Loss
Jales ) 3 Sl il 8 STP e slade V) ) il (g2 B8 eV any Ay aeddiuall
i g aas V) Leta 82EY) e s Adalia ) il luall Julant o Cus dSadl 3l sall Sl 361iS

Jish
ey G cgal s IS B sita 201 80 RSTP US55 of sl il < jelal ¢« Jiaall 8
L )85 AT o S e sl ) eJuae Y g die Juai¥) salaiul 8 Alle de
Mlie 25a 5 ) ALYl Proposal/Agreement Jie desiic Gy ashadin) ) @b as oy
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Dbl () s 080 J sl e Lew ¢ Jeall daila 4y jala Al A& ) <5 (Allternate Ports) dudalis)
e Juae ¥ ils Qi 8 aaliy RSTP o LS A0l ALalS Gl 3ale ) ) daladl 9 ol
L sa g SaYasll ) g UaiW) (ge ) Jali g Aandd) 4y ) paiid) Cpaniay S ¢ S JSA (aeadiiiall
Sl i)y ¢ pmalall lal) Jie dille 48 6 ge bkt Sl Sl 8 2ladiadl Galic ales,
ALEN ) i) Cpmend e Jarg RSTP ol el ) A8Lea¥ |y 50 didiad) Al g ¢ Ay gualal)
o2 (3dEiy ASadll o)) sall aladind 30U (i s (MAC aslie Jslaa (8 il Wl DA (e
G (0 STP e Uasale 155k Jiay RSTP of s il bl bl 5l e sl e bl
UAJ d.\ls.i L_A\ L;.J).a RSTP e\m\ u\ &_IL.\..\:‘JJM il h_ﬁ‘)@_k\ g_u; 4;\.3‘}“ c;\ssj M\A.wa\}[\ Ac pu
e omS e e ggiad Sl clill 8 dals o Mebd\g\AY\uM}aJuSquM\
ey 28 RSTP alasiud o A 8)LEY) st s Al 4ali ey Apdaliia¥) el jlusall 5 Y gl
38 ac5 sl 3 3eal) alaee o V) cAadiiiadl @Y aall J8 (e laen g 5 el cilalac) 8 G g3
Sy e Lo ol Adl) Gl 8 aipks e Jey Laa (oal i) JS5 J 5S35 50l
(el laiul de ju s Cua (STP = 4l U sa U Jig RSTP JsS 50 o i)
i 8 RSTP aladiuly (a s A ale JS5 Al i jiiu) ey g UaiNT ey (e Jli
Juaiy) 4y ) el el (Redundancy) LSSl (Je aaiad Al Gl A dald diaal) Gl

S elal Jiadl (28]

(Conclusion) :4«ildll 5

iy lgdle Jpeantl 23 ) dleal) bl Qs A (e Ll dha il a3 3l laliiaY) aal
B8 STP JsS g g u‘ 5ol oS g gl Ay plaall Al Hall ) ddLayL ‘Packet Tracer gt
s Jadaad YA e dh} ddalaall il Jala colaladl & gas & (S Jiaial) ‘;ml.m‘ﬁ\ gl
STP o sz gl il G V) s gl 3 hads jlase (e ST 3 g 5 aa g Apdaliia) ol jliadll
e )38 ) zliag dus s gl gill (8 st G gas die QN (e ) (A aal 5 ey (e Al
o e gl ) Al e oy daad) bl Jeedi s ol jlusall Cils sale Y G Ay 5k
el g gl s geall Cilead Jie 8 gl Alieal) clipdail elal e Ul 55 38 630 5 (sl
ol prill Llaia¥) 8 el de jun Saaly RSTP JsSsis 0 of gl o ekl cdaall 8 bl
Jamii 3ale) 5 JUae V) GLEKL Al manss 15 sk ST Gl anding dua @Sl Jaly ¢aaas Al
Oe) il (8 ey aales 285 STP JsS 55 40 )l8e a3 el 43§ 358 SIS Al &l jldll
Il 330l JSTRSTP ol 4l ol Conia 5 LS L gl S0 A0 1 il (a5 ¢ UaliY)
DAl (Al 50 edbe (o Gigan b Jaall s 3ol Al Mlia Jading 3 cdpaliia¥) <l jluall
ol 5 4503} Jala Apalaie V) (5 sl pd ) (M) @lld (53755 STP Leple aaiay (Al Alail) da) jall aenny

Ooeddiad) e Jacl) il

Can (STP U5 53500 Ylad 15 5k Jing RSTP IS 535 o) sl Sy edibaall il e 2Ly
Adiad Al Aaal) ISl 8 alaaiudU deedle ST axy g ¢l 5 Y1 e el (5 siue i
JSGs (3si RSTP JsS 550 O Al all s o pelal 38| Jlai¥) 4 ) el lanal )N e
ste 3l g Al ) Eind 5 el (e )5 Adaiull de ju Cua 50 STP JsS 585 0 e ol
Alle 48 ¢ pe callati ) Apaall Sl at) LAl b jltie) Sy @ty Jae Y1 ae Jaladll
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