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Abstract

Aiming at the common problems faced by application-oriented undergraduate students when
learning the OSPF protocol, such as strong abstraction of concepts, high logical complexity, and dis-
connection between theory and practice, this paper proposes a three-level progressive teaching
method covering the concept layer, mechanism layer, and deployment layer. By decomposing the
OSPF knowledge system in layers—from basic concepts to protocol mechanisms and then to compre-
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hensive deployment—this method reduces learning difficulty and improves students’ engineering
practice capabilities. Teaching practice shows that this method effectively solves three problems:
obstacles in concept understanding, insufficient mastery of mechanisms, and weakness in compre-
hensive application. This paper adopts an empirical approach. By setting up an experimental group
and a control group, it collects multi-dimensional data such as pre- and post-test scores, project
practical assessment, and satisfaction questionnaires. The results show that students in the ex-
perimental group significantly outperform those in the control group in terms of theoretical mas-
tery depth, engineering practice ability, and subjective learning experience. This provides objec-
tive evidence for the effectiveness of the hierarchical progressive teaching method in OSPF teach-
ing.
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Figure 1. Basic topology diagram
1. EARbFRINE
44 37.00000192.168.11. 224.0.0.5 OSPF Hello Packet
47 41.29700192.168.11. 224.0.0.5 OSPF Hello Packet
A8 2 5 g 168 3 Description

I
Acknowledge

LS Update

LS Acknowledge

Hello Packet
OSPF Hello Packet

o 35900 192.
76 57.96900192.168.11.

1
5
5
5 <
.5 He'l'lo Packet
5
5
5
5

Figure 2. Captured data packets from GE0/0/1 of R1
2.R1 # GE0/0/1 O _EIMERE RS

ZIK%Z PR — IR TER R S, e A = BL ﬁfﬂﬂﬁﬁ‘]ﬁﬁi&ﬁ%?pﬁ
—BrBe SR, ABrBEEE AR E TR, B R RN, M ENSP i 5L, 5155
E%WJ%@%E‘J&%J&@XJ@%& A BUABCE area 0. OSPF %BE%%E@@E% OSPF P IEH AR 3
filt, WA TARERMERR, B4 REET LSA RAZHAEZ[10]. RAEE 2 hEEEONES
K3 R H AT PR ERZAS 2041 OSPF &8RNSR & 5% A L 72 A BLATE & (Hello FBO)~ XL

DOI: 10.12677/ces.2025.1312961 297 B S E= RIS


https://doi.org/10.12677/ces.2025.1312961

RET 5§

5 Q-Way BB #7488 % R(ExStart BB A2 #5504 2 4% 2 (Exchange B BY) . IN# L E 2% H
(Loading Bt B) 1 58 2= 41496 & (Full BirB¢) [10].

DOWN_REASO!
0, Neigh

R1 %%010sSPF/
(Pr

Figure 3. Log part screenshot of R1
3.RI B RERR D EE

Figure 4. Neighbor table of R1
& 4. R1 BB

1>disp ospf 1

PF Prc

Metric

Figure 5. LSDB of R1
5.R1 BUSERATSHIRER

DOI: 10.12677/ces.2025.1312961 298 B S E= RIS


https://doi.org/10.12677/ces.2025.1312961

— HARE R, HAG B Sl RAEARE R P . 78 2-Way T B 2 5, B e & 2R AR R,
ALK F TR 6 16 B #8 Z [A)a] DLZEAT PRI LSA 284 (9] €] 3 2R full, 7E R1 _E2JR ospfpeer,
b 4 pios, ATBLE | R AE area 0 ARG A —> 192.168.11.2, HI SI.

BERCIR SR 2R LSDB 35 M 25 o pir A i e 2 A0 B IR S o 3247 OSPF [ % F R AE P 45 iz
PELSA, Mg th BN 48 s gk . Hemtidh b ST 5 R1 ) LSDB & is % —5(J 5 A R1 1Y
LSDB M), PiE#LLE AL SPF St S DL COMMRI SR BRASH , HEMIZ R E SR &

ORI I X bR R B IR A il 2 (LSDB)E WM BUR BT e A2 AE,  BEAR LSA 2 Bt 5HEBCIRES
FGIISERT . SRR BCE 1% “What” ——OSPF fE#iH4, HIBITIHEARZ .

F B HURZE R BRI E area 1). FESRIFREMENFIREERI L, A BoI R AFERR, &
TR, A BEUAE S R i SR

(1) MRIEAF) Router D 3% LS5 ZH o #r 4l 4 i+ DR/BDR 248 (458, Tl 30 E Mk
Xof 32 2% R DU )R 22 B i

(2) B E area 0 55 area | ARJ/E I3 X4k, &AL R IXI A % H X3 A] 6 AT RS 1

<S1> disp ip routing-table protocol ospf

Destination/Mask Proto Pre Cost Flags NextHop Interface

192.168.2.0/24 OSPF 10 50 D 192.168.11.1 Vlanifl1

192.168.12.0/30 OSPF 1049 D 192.168.11.1 Vlanifl1

PAEZIRUEH] ST 228 1 area 1 XIS I T ARFESE R H7 2 IXarbitg b &3 A0SR L Rf s AR A
OSPF R 3CRMEE,

(3) WA 6 R ERINE R, E- 1 S Go/0/1 H B3 N8 R3, R3 HIA[E 1T loopback 0
TE/E R3 1) Router-id [{I RIS, tHHH TR — M4,

Figure 6. Extended topology diagram
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