UBND TINH LANG SON
TRUONG CAO PANG LANG SON

BAN MO TA SANG KIEN

UNG DUNG LY THUYET PO THI
TRONG TOI UU HOA MANG MAY TINH
CHO SINH VIEN NGANH TIN HOC UNG DUNG

TRUONG CAO PANG LANG SON

Linh vuc sang kién: Khoa hoc Tu nhién

Tac gia: Hoang Thu Huong

Trinh d¢ chuyén mon: Thac si

Chire vu: Giang vién chinh

Noi cong tac: Khoa Su pham

Dién thoai lién h¢: 0982.980.561

Dia chi thw dién tir: hoangthuhuongspls@gmail.com

Dé nghi cong nhan sang kién cap: co s¢

Lang Son, nam 2026




MUC LUC

I - MO DAU .uincincinsssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 1
1. Li dO chon SANE KI8N........veiveeeeeeeeeeeeeeeeee e, 1
2. MUC tiBU €U SANG KICN ..., 2
3. Pham Vi €0 SANE KICN ........veieeeeeeeeeeeeeeeeeee e, 2
I1- CO SO LY LUAN, CO SO THUC TIEN...uuuieeererencnesesesessesessssessssssessssssesesss 2
L. CO SO LY TUAN ...ttt e e e e e e 2
1.1. Cdc Iy thuyét gio Auc lién QUAN................co.coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 2

1.2. Nhu cdu phat trién ky nang nghé nghiép cho Sinh Vién ................ocooweeeee... 6

1.3. Quy trinh trién khai phwong phdp day hoc 1y thuyét xdc sudt theo.................. 7

1.4. CONG Cl VA 1T TIEU RO L ..o 8

2. O SO tHUC TIENneeeeeeeeeeeeeeeeeeeeeteeeeeseeeeseseeseeseesessesssseesessessessessessesssessessessens 11
2.1. Khdo sdt va danh @id Ban dau ................c.oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeean 11

2.2. Thuee trang day hoc 1P thuy@t @0 thi ...........occoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeean 11

2.3. Pdnh gid triedc Gp AUng SANG KiéM.............ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeean 11

III - NOI DUNG SANG KIEN...ucuiuireeersrererenesesssesessssesessssesssssesesssesssssesssssesssssses 12
1. Noi dung va nhitng két qua nghién ciru ctia sang Kién...........ooccvveevveeeunnne, 12
1.1. Tinh huéng 1: Téi wu dwong di ngdn nhat trong mang LAN. ......................... 12

1.2. Tinh huéng 2: Xay dung cdy khung nhé nhdt cho mang WAN........................ 14

1.3. Phdt hién vong Idp va toi wu 1w IoNg MANG ..o, 16

2. DANh id K&t qUA thU QUOC. ..., 17
2.1 Tinh mOT, tINN SANG TAO ......ooeoeeeeii et 17

2.2. Khd nang dp dung va mang lai loi ich thiét thuc ciia sang kién..................... 20

IV. KET LUAN uuiecrrcrersscsesssesssssessssssesssssesssssssssssssesssssssssssessssssessssssessssssesssssses 23
DANH MUC TAI LIEU THAM KHAO..........cocoooiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeees 24

PHU LUC ........................................................................................................... 25



1
TOM TAT SANG KIEN

Sang kién tap trung d6i m&i phuong phép giang day mon Toan rdi rac (phan
Ly thuyét d6 thi) tai Truong Cao dang Lang Son. Thay vi day 1y thuyét thuan tay,
giang vién trién khai thong qua 03 tinh hudng thuc té trén phan mém mé phong
Cisco Packet Tracer:

Tinh hudng 1: Ding thuat toan Dijkstra dé tdi uu dinh tuyén (dudng di ngén nhat).

Tinh hudng 2: Dung thuat toan Kruskal thiét ké cay khung nho nhat dé tiét
kiém chi phi cap mang.

Tinh hudng 3: Dung BFS/DFS dé phat hién vong lap va tdi wu budc nhay
trong hé théng Switch.

Tinh méi va sang tao cua sang kién: Chuyén tir "Hoc toan 1y thuyét" sang
"Giai quyét van dé k¥ thuat".

Sang kién mang lai nhiéu loi ich kinh té - x3 hoi: Tiét kiém chi phi dau tu
thiét bi that cho nha trudng nho khai thac tdi da phan mém mo phong. Cung cap
ngudn nhén lyc chat luong, cé tu duy tdi uu hoéa giup doanh nghiép giam thiéu
chi phi van hanh mang va thoi gian dao tao lai. Nang cao vi thé va uy tin dao tao
ctia nha truong. Gop phan thue hién muc tiéu chuyén d6i sé trong gido duc nghé
nghiép, tao ra doi ngii k¥ thuat c6 tu duy giai quyét van dé tot, dap tng thi truong
lao dong Cong nghé thong tin tai dia phuong va khu vuec.

Sang kién c6 tinh kha thi cao, chi phi thap va d& dang nhan rong cho céc co
s& dao tao nghé nghiép khdi nganh cong nghé thong tin.
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CAC TU VIET TAT

STT Viét tit Noi dung day di
1 | BFS Thuét toan tim kiém theo chiéu sau
2 | DFS Thuét toan tim kiém theo chiéu rong
3 |STP Giao thirc chéng vong lip trong mang Switch
4 | CNTT Cong ngh¢ thong tin
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STT | Bang Tén bang Trang
1 | Bang 1 | Két qua bai kiém tra phan ly thuyét do thi 11
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1
I-MO DAU

1. Ly do chon sang kién

Ly thuyét dd thi 1a mot trong nhiing nén tang quan trong trong chuwong
trinh dao tao nganh Tin hoc ing dung, dic bi¢t lién quan dén linh vuc mang may
tinh. P6i v6i sinh vién cao dang Tin hoc tmg dung, 1y thuyét d6 thi khong chi 13
kién thuc 1y thuyét ma con 1a cong cu thiét yéu dé tdi wu héa mang, chang han
nhu tim duong di ngan nhat, phén tich luu luong mang, hodc phat hién 1i trong
hé théng mang. Céac khai niém nhu dd thi c6 hudng, dd thi vo hudng, thuat toan
BFS, DFS, Dijkstra, Kruskal c6 trng dung thuc tién trong viéc thiét ké va quan
Iy mang may tinh, giap giam thiéu chi phi, ting toc do truyén dit liéu va nang
cao dg tin cay cua h¢ théng.

Mic du 1y thuyét db thi c6 gia tri thuc tién cao, trong qua trinh giang day
thuce té, da sd sinh vién gap kho khan trong viéc tiép can va ap dung mon hoc
nay. Mén hoc thuong dugc day theo cach Iy thuyét triru twong, thiéu cac vi du
thuc té lién quan dén mang may tinh, khién sinh vién kho hinh dung va lién hé
v6i cong viéc twong lai. Didu nay dan dén tinh trang sinh vién coi 1y thuyét do
thi 1a kho khan, kho hiéu va khong hiru ich cho nghé nghiép trong linh vuc Cong
nghé thong tin.

Sinh vién thudng hoc d6i pho ma khong thdy ré Gng dung cua 1y thuyét
dd thi trong tdi uu hoa mang may tinh. Sau khi hoan thanh mén hoc, nhiéu sinh
vién khong thé ap dung cac thuat toan dd thi vao cac van dé thuc té nhu tdi wu
hoa dinh tuyén mang hoac thiét ké mang LAN/WAN, lam giam hi¢u qua dao tao
va kha nang thich trng v61 moi1 truong lam viée.

Phuong phap day hoc truyén thong tap trung vao 1y thuyét va bai tap triru
tuong, thiéu lién hé thyc tién, khién sinh vién cam théy xa la. Viéc hoc theo kiéu
ghi nhé thuat toan ma khong phat trién tu duy phan tich va giai quyét van dé
thuc té khong gitip sinh vién rén luyén k¥ nang can thiét cho nganh Tin hoc tng
dung, noi toi wu hoéa mang 1a yéu t6 then chét.

Phuong phap giang day qua tng dung thuc té trong mang mdy tinh khong
chi cai thién két qua hoc tdp ma con ¢ ¥ nghia gido duc 16n. Tir cac tinh hudng
thuc t& duoc 16ng ghép, sinh vién hinh thanh kha ning suy nghi nhu mot k¥ su
mang, v6i k¥ nang phan tich d6 thi, t5i wu hoa dudng di va quan 1y tai nguyén
mang. Nhitng k¥ niang nay phuc vu cho hoc tip va phét trién trong méi truong
lam viéc. Sang kién phu hop v6i xu huéng ddi mai giang day, nhan manh tu duy

va giai quyéet van de.
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Véi li do trén, tac gia da lya chon dé tai nghién ctru "Ung dung Iy thuyét
do thi trong t6i wu héa mang mdy tinh cho sinh vién nganh Tin hoc teng dung
Trwong Cao ding Lang Son".

2. Muc tiéu ciia sang Kién

Cai thién chat lugng giang day va hoc tap chu dé "Ly thuyét dd thi" cho
sinh vién Cao dang nganh Tin hoc tng dung thong qua phuong phap tung dung
thyc té vao t6i wu hoa mang may tinh.

3. Pham vi ciia sang kién

Khach thé nghién ctru: Qua trinh giang day va hoc tap chu dé "Ly thuyét
d6 thi" mon Toan rdi rac cho 20 sinh vién 16p K11TIN chuyén nganh Tin hoc
mg dung Khoa Dién va Cong nghé Thong tin Truong Cao dang Lang Son.

Péi tugng nghién ciru: Ung dung 1y thuyét d6 thi trong t6i wu héa mang
may tinh cho sinh vién nganh Tin hoc tng dung Trudng Cao ding Lang Son.

Thoi gian nghién ctru: Tir thang 01 dén thang hét 4 nam 2026.

II- CO SO LY LUAN, CO SO THU'C TIEN

1. Co s6 ly luin

1.1. Cdc ly thuyét gido duc lién quan

Ly thuyét d6 thi 1a mot ndi dung cdt 16i ctia mon Toan roi rac va cd vai tro
dic biét quan trong trong linh viuc Cong nghé thong tin, nhat & chuyén nganh
mang mady tinh. Tuy nhién, trong thuc té giang day & cac co s¢ gido duc nghé
nghiép, ndi dung nay thuong duge tiép can theo hudng thién vé toan hoc thuan
tdy, cha trong chimg minh va thao tac thuat toan trén gidy hon 1a gan véi cac bai
toan k¥ thuat thyc tién. Diéu d6 din dén viéc sinh vién khé hinh dung y nghia
nghé nghi¢p ciia mon hoc, hoc tdp mang tinh ddi pho va thiéu kha nang van
dung sau khi hoan thanh hoc phan.
Xuat phat tir thuc tién d6, sang kién dugc xdy dung trén nén tang van dung tong
hop nhiéu 1y thuyét gido dyc hién dai nham chuyén doi phuong phép day hoc tir
“truyén thu kién thirc” sang “hinh thanh niang luc nghé nghiép”, trong d6 trong
tam 1a nang lyc phan tich, tdi uu hoa va xtr Iy tinh huéng mang méy tinh.

1.1.1. Ly thuyét do thi va vai tro trong 16i wu héa mang mady tinh

Ly thuyét d6 thi 13 nganh todn hoc nghién ciru cic cau triic gdm tap dinh
(vertex) va tap canh (edge) nham mo hinh héa mdi quan hé giira cac d6i tuong.
Trong linh vuc mang may tinh, cac thiét bi nhu Router, Switch, Server hoic may

tram dugc biéu dién dudi dang cac dinh; cac két no1 vat 1y hodc logic gitta chiing
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duogc biéu dién bang cac canh co trong sd. Trong s6 co thé dai dién cho chi phi
duong truyén, do tré mang, bang thong hodc sd bude nhay (hop count).

Viéc mo6 hinh héa mang may tinh dudi dang d6 thi giup sinh vién hiéu
dugc ban chat ciia qua trinh truyén dit liéu trong hé théng mang hién dai. Thay
vi hoc thuat todn mot cach triru tugng, sinh vién dugc tiép can theo hudng “mbi
thuat toan giai quyét mot bai toan nghé nghiép cu thé”. Vi du:

- Thuat toan Dijkstra giup xac dinh duong di ngan nhat nham giam do tré
truyén dir liéu.

- Thuat toan Kruskal gitp xdy dung cdy khung nho nhat dé t6i uu chi phi
dau tu ha ting mang WAN.

Thuat toan BFS/DFS hd tro phat hién vong ldp mang va tdi uu luéng
truyén dir liéu.

Thong qua cac tinh hudng mé phong bang Cisco Packet Tracer, sinh vién
khong chi tinh todn trén so dd ma con quan sat truc tiép qua trinh hoat dong cua
mang, tur do hiéu sdu hon mdi lién hé gifra thuat toan va k¥ thuat mang thuc té.
Pay 1a budc chuyén quan trong tir tu duy “hoc thudc cong thic” sang tu duy
“trmg dung thuat toan dé giai quyét van dé nghé nghiép”.

Bén canh d6, viéc van dung 1y thuyét do thi con gdp phan phat trién tu
duy logic va tu duy hé thdng cho sinh vién. Khi phan tich mdt mang may tinh
dudi dang d6 thi, sinh vién phai biét xac dinh mdi quan hé gitra cac thanh phén,
du doan anh hudng cua timg két ndi dén toan hé théng va dua ra phuong an tdi
vu trong nhidu kha ning khac nhau. Pay chinh 1a nhiing ning luc cbt 16i ma
doanh nghiép cong nghé théng tin hién nay yéu cau ddi véi nhan luc nganh quan
tr1 mang va k¥ thuat mang may tinh.

1.1.2. Ly thuyét hoc tap trai nghiém cua David Kolb

Theo David Kolb (1984) 1y thuyét hoc tip trai nghiém (Experiential
Learning Theory) nhdn manh qua trinh hoc tap dién ra theo chu trinh gdm bdn
giai doan:

1. Trai nghiém cu thé (Concrete Experience);

2. Quan sat va phan anh (Reflective Observation);

3. Khai ni€m hoa triru tugng (Abstract Conceptualization);
4. Thtr nghiém tich cuc (Active Experimentation).

Theo quan diém cta Kolb, ngudi hoc tiép thu kién thirc hiéu qua nhét khi
dugc truc tiép tham gia vao cac hoat dong mang tinh trai nghiém thay vi chi tiép

nhan thong tin mot chiéu tir giang vién.
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Trong sang kién nay, sinh vién khong bat dau bang cic dinh nghia hay
cong thirc kho khan ma dugc tiép can tir nhitng tinh hudng thuc té ciia nghé
quan tri mang, chéng han nhu:

- Tim dudng truyén dit liéu toi wu giita cac Router;

- Thiét ké hé thdng cap quang tiét kiém chi phi;

- Xtr 1y hién tuong “broadcast storm” do vong lap mang.

Sau khi duoc dat vao tinh huéng thuc tién, sinh vién tién hanh quan sat so
d6 mang, phan tich vin dé, thao luan nhom va timg budc hinh thanh kién thirc
thuat toan. Cudi cung, sinh vién kiém chung két qua thong qua phan mém mo
phong Cisco Packet Tracer.

Qua trinh nay giap nguoi hoc:

- Hiéu ban chat thuat toan thay vi ghi nhd may moc;

- Hinh thanh k¥ nang phan bién va phan tich tinh hudng;

- Tang kha nang ghi nhé 1au dai thong qua trai nghiém thuc hanh.

bac biét, viéc “théy dugc thuat todn hoat dong” thong qua trang thai den
cong Switch, bang dinh tuyén hoic két qua 1énh Ping gitp sinh vién cam nhan 5
tinh ding dén cla ly thuyét, tao hung thu va dong luc hoc tap manh mé hon so
v6i phuong phap truyén thong.

1.1.3. Ly thuyét hoc tap tich cuc (Active Learning)

Ly thuyét hoc tap tich cuc nhan manh vai tro chi thé cua nguoi hoc trong
qua trinh tiép thu tri thirc. Theo d6, sinh vién khong con 1a ngudi nghe giang thu
dong ma tr¢ thanh trung tdm cua hoat dong hoc tip thong qua cic nhiém vy nhu
phan tich tinh hudng, thao luan nhom, thuc hanh mé phong va giai quyét van dé
thuc té.

Trong sang kién nay, phuong phéap hoc tap tich cuc dugce thé hién rd qua
cac hoat dong:

- Lam viéc nhom dé phén tich so do mang;

- Tranh luan lya chon canh téi vu trong thuat toan Kruskal;

- Thyc hién tung budc cdp nhat nhan khoang cach trong thuat toan
Dijkstra;

- Du doan céng bi chan trong co ché STP bﬁng tu duy DFS/BFS.

Viéc to chire hoc tdp theo nhom khong chi giip sinh vién tiép thu kién
thirc hiéu qua hon ma con rén luyén ky ning giao tiép, hop tac va trinh bay ¥
tuong k¥ thuat — nhiing k§ nang mém rat can thiét trong moi truong doanh

nghiép cong nghé thong tin.
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Ngoai ra, hoc tap tich cuc con gitp nang cao tinh tu chu trong hoc tap.
Sinh vién dugc quyén thir nghiém nhiéu phuong 4n khac nhau, chap nhan sai sot
va tu diéu chinh giai phap. Chinh qua trinh “thir — sai — stra” d6 gop phan hinh
thanh nang luc giai quyét van dé thuc tién va kha ning thich ng véi cic tinh
hudng k¥ thuat phat sinh.

1.1.4. Ly thuyét hoc tap theo ngii canh cua Lave va Wenger

Theo Lave va Wenger (1991), viéc hoc dat hiéu qua cao nhét khi kién
thirc duoc dit trong dang bdi canh ma né s& dugc str dung trong thuc té nghé
nghiép. Piéu ndy dic biét phu hop voi gido duc nghé nghiép, noi muyc tiéu
khong chi 1a truyén dat kién thirc ma con 1a hinh thanh ning lyc hanh nghé cho
nguoi hoc.

Sang kién da van dung 1y thuyét nay bang cach xay dung cac “bdi canh
nghé nghiép gia 1ap” gan giong moi truong lam viée thuc té ciia k§ sw mang:

- T6i uu hoa duong truyén trong mang LAN;

- Thiét ké mang WAN giita cac chi nhanh doanh nghiép;

- X1r Iy vong lap va nghén mang trong hé théng Switch.

Khi dugc hoc trong bdi canh nghé nghiép cu thé, sinh vién khong con
xem thuat todn l1a nhitng ky hi€u toan hoc xa ro1 thuc t& ma nhan thie duoc day
1a cong cu quan trong dé van hanh va quan tri hé thong mang.

Piém ndi bat cua phuong phap nay 1a giup sinh vién “hoc nhu dang lam
viéc thyc t&”. Trong qua trinh giai quyét tinh hudng, sinh vién phai dua ra quyét
dinh k¥ thuat, danh gia rii ro, t6i uu héa chi phi va kiém chimg hiéu qua hé
théng — tuong tu cong viéc cua mot k¥ su mang tai doanh nghiép.

1.1.5. Ly thuyét dong luc hoc tidp cua Deci va Ryan

Theo Deci va Ryan (1985), dong luc hoc tap ndi tai ciia nguoil hoc dugce
hinh thanh manh mé& khi ho cam thay:

- Kién thuc ¢ gia tri thuc tién;

- Ban than c6 nang luc giai quyét van d¢;

- Qua trinh hoc tap mang tinh chu dong va co ¥ nghia dbi v6i nghé nghiép
tuong lai.

Trong thuc té, nhiéu sinh vién nganh Tin hoc tmg dung thuong cho ring
mon Toan 10i rac néi chung va 1y thuyét dd thi néi riéng qua kho, kho khan va
khong lién quan dén cong viéc sau ndy. Piéu nay lam giam himg thd hoc tap va

dan dén tam 1y hoc dbi pho.
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Sang kién dd gop phan thay d6i nhan thirc d6 bang cach giup sinh vién
thay ro:

- Thuat toan Dijkstra dugc sir dung trong dinh tuyén mang;

- Kruskal lién quan tryc tiép dén t6i wu chi phi trién khai ha tang;

- DFS/BFS ¢6 vai tro trong phét hién va xir 1y su ¢6 mang.

Khi hiéu duoc gia tri nghé nghiép cua kién thirc, sinh vién trd nén tich cuc
hon trong hoc tap, chu dong dat cau hoéi, tham gia thao luan va tim toi giai phap
moi. Pay chinh 13 yéu t& quan trong gop phan nang cao chat luong dao tao
nganh Tin hoc tng dung.

1.2. Nhu cau phdt trién kj ning nghé nghiép cho sinh vién Tin hoc g dung

Trong boi canh chuyén d6i s6 dang dién ra manh mé trén toan quéc, nhu
cau vé ngudn nhan lyc cong nghé thong tin c6 k¥ niang thuc hanh va kha nang
giai quyét van dé thuc tién ngay cang trd nén cip thiét. Cac doanh nghiép hién
nay khong chi yéu cau ngudi hoc ndm duoc kién thuc 1y thuyét ma con phai co
kha nang van dung truc tiép vao moi truong lam viéc, dac biét trong linh vuc
quan tri va toi vu hda mang may tinh.

Pbi voi sinh vién nganh Tin hoc tng dung tai cac truong Cao ding, yéu
cdu ndy cang rd nét hon bdi dic thu dio tao theo dinh hudng thuc hanh nghé
nghiép. Sinh vién sau khi tot nghiép thuong lam viéc tai:

- Cac doanh nghi¢p cong ngh¢ thong tin;

- Trung tam dit liéu va quan tri mang;

- Co quan hanh chinh, truong hoc, bénh vién;

- Céc don vi trién khai ha ting mang va chuyén doi sé.

Do d6, nang luc xtr 1y cac bai toan thuc té vé mang may tinh 13 yéu cau
quan trong gitp sinh vién thich nghi nhanh vé1 moi truong lao dong.

Tuy nhién, thuc té hién nay cho thdy nhiéu sinh vién van gip kho khan
khi van dung kién thirc toan hoc vao chuyén nganh. Cac thuét toan dd thi du rat
quan trong trong mang may tinh nhung thuong bi xem la nd1 dung mang tinh
han 1am, kho tiép can va it lién hé thuc té. Diéu nay dan dén tinh trang:

- Sinh vién chi hoc thudc quy trinh thuat toén;

- Thiéu k¥ ning phan tich va tdi vu hé thong;

- Lung ting khi gdp cac tinh hudng k¥ thuat thyc té;

- Thiéu tu duy nghé nghiép cuia k§ su mang.

Qua khao sat thuc té tai Truong Cao déng Lang Son, nhiéu sinh vién cho
rang phan 1y thuyét do thi “kho hiéu”, “kho khan” va “khong biét dung dé lam
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gi”. Piéu nay phan anh khoang cach kha 16n gitta noi dung giang day va yéu cau
thuc tién nghé nghiép.

Trong khi do, thuc té cua nganh quan tri mang lai doi héi k¥ nang rat cu
thé nhur:

- T6i vu hoa dudng truyén dé giam do tré;

- Thiét ké so do mang tiét kiém chi phi;

- Phan tich va xur ly vong 1ap mang;

- Du phong két ndi va bao dam tinh 6n dinh hé théng;

- Banh gia rui ro khi xay ra nghén mang hodc dut cap.

Nhitng nhiém vy nay déu c6 nén tang tir Iy thuyét d6 thi. Vi vy, néu sinh
vién chi ding lai & mirc hoc 1y thuyét ma khong dugc trai nghiém cac tinh
hudng thuc té thi rat khé hinh thanh nang luc nghé nghiép.

Sang kién duoc xay dung nham dap ung nhu ciu phat trién k¥ niang nghé
nghi¢p do6 thong qua viéc:

- Gan noi dung thuat toan voi cac tinh huéng mang cu thé;

- Tang cudng thuc hanh mo phong bang Cisco Packet Tracer;

- Rén luyén k¥ nang phan tich va ra quyét dinh k¥ thuat;

- Phat trién nang luc 1am viéc nhém va giai quyét van dé;

- Hinh thanh tu duy tdi vu hoa hé théng mang.

Piém nodi bat ctia sang kién 1a gitip sinh vién “hoc di d6i voi hanh”. Ngudi
hoc khong chi biét “thuat toan 14 gi” ma con hiéu:

- Thuat toan dung trong trrong hop nao;

- Vi sao phai lya chon giai phap do;

- Giai phap anh huéng nhu thé nao dén hiéu qua hé théng mang;

- Khi diéu kién thay d6i thi can t6i wu lai ra sao.

Thong qua cac tinh hudng thuc hanh, sinh vién dan hinh thanh tu duy cta
mot k§ su mang thuc thu thay vi chi 1a ngudi hoc 1y thuyét. Pay 1a yéu té rat
quan trong gitup nang cao chat lugng dao tao ngudn nhan luc cong nghé thong
tin, dap ung yéu cau chuyén ddi s6 va nhu ciu nhan luc k¥ thuat tai dia phuong
trong giai doan hién nay.

1.3. Quy trinh trién khai phwong phdp vrng dung Iy thuyét do thi trong
10i wu héa mang

Buéc 1: Pwa ra tinh hudng thue té

Tinh hudng lién quan dén mang may tinh, nhur ti uu dudng di trong mang WAN.

Buéc 2: Gi6i thiéu 1y thuyét va lién hé

Gidi thiéu 1y thuyét r6i minh hoa bang mang thuc té.
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Buéc 3: Thao luidn nhém va giai quyét
Nhom phéan tich, &p dung thuét toan.
Buéc 4: Panh gia va phan hoi

Giang vién danh gia giai phap.
Buéc 5: Kiém tra thye hanh
Bai kiém tra dya trén tinh hudng
SO PO QUY TRINH 5 BUOC

Dijkstra's algorithm
d(v) = min(d(v), d(u) + w(uy)

/ oao ‘°
Vi

Budc 1:Duaratinh ~ Budc2:Gidithigu ~ Budc3: Thaoludn  Budc 4: Dénh gid Budc 5: Kiém tra
tinh huong thucté Iy thuyétvalienhé = nhomvagiaiquyét ~ vaphan hoi thuc hanh
Tinhhudng liénquan ~ Gidithiéu Iy thuytrdi = Nhom phan tich, Giang vién danh gid Bai kiém tra dua trén
dén mang méy tinh, nhur © minhhoabangmang ©  &p dung thuét todn. giai phap. tinh hudng

trong mang WAN. thue té.
e % i oAg i mf -
- %H0H

1.4. Cong cu va tdi ligu hé tro

dlo)=yTm) of Bere=2 [0 /f\ | & o~

dgr)=2 3 / 12 ' o | g

dlary=x41 2 L B =
Ol S

dlo=x-3ct5 143

Pé trién khai hiéu qua sang kién “Ung dung 1y thuyét dd thi trong t6i uu

hoéa mang may tinh cho sinh vién nganh Tin hoc tng dung”, viéc sit dung cac
cong cu md phong tryc quan va hé thong tai lidu chuyén nganh dong vai tro dic
biét quan trong. Céc cong cu va tai lidu nay khong chi hd tro giang vién d6i moi
phuong phéap day hoc ma con giup sinh vién tang kha nang tu duy tryc quan, thuc
hanh k¥ thuat va van dung kién thirc vao cac tinh hudng nghé nghiép thuc té.

1.4.1. Phan mém mé phong Cisco Packet Tracer

Cong cu trong tdm dugc st dung trong sang kién 13 phan mém Cisco
Packet Tracer — mot moi truong moé phong mang may tinh chuyén nghi€p do

Cisco Systems phat trién. Pay 1a phan mém dugc sir dung rong rii trong dao tao
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quan tri mang, dic biét trong cadc chuong trinh dao tao CCNA va gido duc nghé
nghiép linh vuc Cong nghé thong tin.

Viéc tich hgp Cisco Packet Tracer vao day hoc 1y thuyét dd thi mang lai
nhiéu vu diém ndi bat:

a) Hinh anh hoa cac thuat toan dd thi
Thong qua phﬁn mém, cic thuat toan nhu: Dijkstra, Kruskal, BFS, DFS khong
con ton tai dudi dang cac budc tinh toan triru tuong trén giéy ma duoc “truc
quan hoa” thanh: duong truyén dit liéu giita cic Router, trang thai hoat dong cua
Switch, bang dinh tuyén, sy thay d6i ludng di liéu trong hé thong mang.

Sinh vién c6 thé quan sat truc tiép: dudng di ngan nhit dugc Router lya
chon; cac cong bi STP chin dé chong vong 1ap; qua trinh truyén goi tin giita cac
thiét bi mang. Diéu nay giup ngudi hoc hiéu sdu ban chét cta thuat toan thay vi
chi ghi nhé cong thue.

b) Tao mdi truong hoc tap gan véi thyuc té nghé nghiép

Cisco Packet Tracer cho phép xay dung cic mo hinh mang gan giéng moi
truong doanh nghiép thuc té: mang LAN; mang WAN; hé thong Router va
Switch; mo hinh dinh tuyén dong; mé hinh chéng vong lap mang. Nho d6, sinh
vién dugc trai nghiém vai tro cua mot k¥ su mang: thiét ké so dd két ndi; cau
hinh thiét bi; kiém tra bang dinh tuyén; xt 1y 16i hé théng; t6i uwu hoa luu lugng
mang. Pay 13 yéu té quan trong gitp thu hep khoang cach giira 1y thuyét trong
nha trudong va yéu ciu cta doanh nghiép.

¢) H tro kiém chung két qua thuat toan

Mot wu diém ndi bat cia Packet Tracer 1 kha ning kiém ching truc tiép
két qua tinh toan Iy thuyét.

Vidu:

Sau khi sinh vién thuc hién thuat toan Dijkstra trén gidy, cic em cé thé
kiém tra xem Router thuc té c6 chon dang tuyén duong t6i wu hay khong.

Sau khi xdy dung cay khung nho nhat bang thuat toan Kruskal, sinh vién
c6 thé shutdown céc két n6i du thira va kiém tra kha ning lién thong ciia mang
bang 1énh Ping.

Khi phan tich vong ldp bang DFS/BFS, sinh vién c6 thé quan sat giao
thirc STP tu dong khoa cong dé chdng loop.

Qua trinh “tinh toan — mo phong — kiém chimg” gitip tang tao hing tha

hoc tap cho sinh vién.
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d) Tang cuong hoc tap tich cuc va lam viéc nhom

Phan mém mo phong tao diéu kién thuén loi dé to chirc: hoat dong nhom;
thao luan k¥ thuat; xur 1y tinh huéng; phan bién giai phap tdi uu.

Sinh vién khong chi 1am bai tp c4 nhan ma con phdi hop véi nhau dé: xay
dung topology mang; phan tich su ¢d; dé xuat phuong an t6i uu hoa hé thong.

Piéu nay goép phan phat trién k§ ning mém va ning luc hop tic — yéu
cau rat can thiét trong méi truong lam viéc cong nghé thong tin hién nay.

1.4.2. H¢ théng tai liéu chuyén nganh hé tro giing day

Bén canh phan mém mé phong, sang kién con st dung hé théng tai liéu
tham khéo chuyén nganh nhdm dam bao tinh khoa hoc, tinh chinh xac va tinh
cap nhat cua ndi dung giang day.Cac nhom tai liéu chinh bao gém:

a) Tai liéu vé 1y thuyét d6 thi va thuat toan

Céc gi4o trinh va tai liéu chuyén khao vé: 1y thuyét do thi; thuat toan t6i
vu; cdy khung; tim dudng di ngan nhat; duyét do thi. Nhing tai liéu nay giup:
xay dung nén tang 1y thuyét vimg chéc; chuan hoa thuat toan; dam béo tinh khoa
hoc trong nd1 dung giang day.

b) Tai liéu vé mang may tinh

Bao gém: gi4o trinh mang may tinh; tai liéu dinh tuyén va chuyén mach;
kién thirc vé STP, Router, Switch; mo hinh LAN/WAN. Cac tai liéu nay gitp
lién hé truc tiép gifta thuat toan dd thi va ung dung trong quan tri mang thuc té.

¢) Tai liéu huéng dan Cisco Packet Tracer

Céc tai ligu hudng dan cu hinh: Router; Switch; giao thirc dinh tuyén;
STP; kiém tra két ndi mang.

Hé théng tai liéu nay gitp sinh vién: thuc hanh dung quy trinh k¥ thuat; 1am
quen v6i méi truong mang chuyén nghiép; nang cao k¥ nang ciu hinh thiét bi.

1.4.3. B¢ bai tdp tinh huéng nghé nghiép

Mot thanh phan quan trong cia sang kién 13 hé thdng bai tap tinh hudng
(Case Study) dugc xay dung theo dinh huéng nghé nghiép. Khac véi bai tap
truyén théng chi gdm: ky hiéu dinh, canh, con sb triru tuong, cac tinh hudng
trong sang kién déu gin véi moi truong mang thuc t& nhu: tdi wu hoa duong
truyén dit liéu; thiét ké mang gitta cac chi nhanh; xir Iy vong lip Switch; toi uu
sO budc nhay; giam chi phi cap quang. Cac bai tap nay gitp:ting tinh Gmg dung
cua mon hoc; kich thich tu duy k¥ thuat; rén luyén kha nang phan tich va ra
quyét dinh. Pong thoi, sinh vién duoc tiép can theo hudng: “Hoc dé giai quyét
van dé nghé nghiép” thay vi chi hoc dé 1am bai kiém tra.
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2. Co s& thue tién

Thuec trang giang day mén Toan rdi rac (phan Ly thuyét do thi) tai Truong
Cao dang Lang Son hién nay dang ton tai nhitng khoang cach 16n giita chuong
trinh ddo tao va yéu cau thuc té cong viéc.

2.1. Khdo sdt va dinh gid ban dau

Qua khao sat va quan sat truc tiép qua trinh giang day tai cac 16p tin hoc
chuyén nganh Tin hoc ng dung, tic gia nhan thay: Sinh vién cong nghé thong
tin cho rang 1y thuyét do thi (thudc toan roi rac) kho hiéu va thiéu tmg dung thuc
té. Tai Truong Cao dang Lang Son, chuong trinh dao tao nganh Tin hoc Ung
dung nhan manh kién thirc co ban vé khoa hoc ty nhién va k¥ nang thyc hanh,
nhung khéo sat cho thay sinh vién thudng phan nan vé viéc hoc 1y thuyét triru
tuong ma khong lién hé voi mang may tinh. Pa sb sinh vién thiéu himg thi do
phuong phép giang day thiéu thyuc té, din dén hoc ddi pho.

Phiéu khao sat: PHU LUC 1

2.2. Thuec trang day hoc ly thuyét do thi

Phuong phép giang day truyén théng van chiém wu thé, tap trung vao 1y
thuyét trru twong nhu dinh nghia dd thi, thuat toan Dijkstra, Kruskal, ma it lién
hé véi thue té mang may tinh. Cac bai tap thuong khong lién quan truc tiép dén
nghé nghiép, nhu t6i wu hoa duong di trong mang LAN/WAN hoidc phat hién
vong lap. Viéc thiéu vi du thuc té khién sinh vién kho hinh dung ung dung,
turong tu van dé trong day lap trinh theo hudéng tmg dung (ResearchGate, 2023).
Tai Truong Cao ding Lang Son, giang vién chtl yéu st dung phuong phap giang
giai 1y thuyét va bai tap don gian, chua tich hop cong cu nhu Cisco Packet
Tracer dé mo phong mang.

2.3. Pdnh gid trwdc dp dung sdng kién

Bang 1: Két qua bai kiém tra phan 1y thuyét do thi

Murc do dat dwgce S6 lwong sinh vién Ty 1€ (%)
Gioi (8,0 — 10) 1 5%
Kha (6,5 - 7,9) 3 15%
Trung binh (5,0 — 6,4) 10 50%
Yéu (duéi 5,0) 6 30%

Téng 20 100%
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Két qua khao sat ban dau cho thay chat lugng hoc tap phan “Ly thuyét do
thi” cua sinh vién nganh Tin hoc tng dung con & muc chua cao. Ty 1€ sinh vién
dat mirc Kha va Gioi chi chiém 20%, trong khi sb sinh vién dat mirc Trung binh
va Yéu chiém t6i 80%. Pac biét, ¢c6 30% sinh vién chua dat yéu cu cua hoc
phan, thé hién qua viéc gap kho khin trong viéc hiéu thuat toan, phén tich so do
mang va van dung kién thirc vao bai toan thuc té.

Qua quan sat thuc té trong qua trinh giang day, tic gia nhan thiy phan 16n
sinh vién mé&i chi dung lai & murc ghi nhd cac budce thuc hién thuat toan ma chua
hiéu sau ban chat hoat dong ctia cac thuat toan do thi nhu Dijkstra, Kruskal, BFS
hay DFS. Khi gip cac tinh hudng lién quan dén t6i vu hoéa mang may tinh, nhiéu
sinh vién lung tang trong viéc xac dinh huéng giai quyét va thiéu k¥ ning phan
tich hé thng.

Bén canh do, muc @ chu dong hoc tap cua sinh vién con han ché. Ty I¢
sinh vién tich cuc tham gia thdo luan nhom, dat cau hoi va phan bién trong gio
hoc chua cao. Piéu nay phan anh thyc trang phuong phap day hoc truyén thong
van con nang vé ly thuyét, thiéu cac hoat dong mo phong truc quan va thiéu lién
hé v6i moi truong nghé nghiép thuc té.

Két qua khao sat trén cho thay sy can thiét phai doi mdi phuong phap day
hoc theo hudng: gin 1y thuyét voi ing dung thyc tién; ting cudng thyc hanh mé
phong mang; phét trién k¥ ning giai quyét van d¢; nang cao hung thu va dong
luc hoc tap cho sinh vién.

Pay ciing chinh 14 co s& thuc tién quan trong dé tac gia trién khai sang
kién “Ung dung 1y thuyét do thi trong t6i wu hoa mang may tinh cho sinh vién
nganh Tin hoc tng dung Trudng Cao dang Lang Son”.

III - NOI DUNG SANG KIEN

1. Noi dung va nhirng két qua nghién ciru ciia sang kién

1.1. Tinh huéng 1: Téi wu dwong di ngdn nhit trong mang LAN

Muc tiéu: Gitp sinh vién nam viing thuat toan Dijkstra dé tim dudng
truyén dir liéu nhanh nhat giita cac nit mang, giup giam do tré va tdi vu hiéu
sudt truyén tin.

Mo ta mang gia dinh: Mot phong may tinh hoac toa nha van phong co 6
Router (dit tén tir R1 dén R6). Cac két nbi giita chiing c6 bang thong khac nhau,
dugc mo hinh hoa bang trong s (chi phi dudng truyén) trén cac canh cta do thi.

Buwéc 1 (Pua ra tinh hudng): Gia lap yéu cau truyén géi tin tir Router
quan 1y (R1) d&én Router dich (R6) véi chi phi thip nhat.
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Buwéc 2 (Lién hé 1y thuyét): Chuyén so dd mang thanh db thi v huéng co
trong s6. Gidi thiéu thuat toan Dijkstra dé tim duong di ngan nhét tir mot dinh
ngudn dén cac dinh con lai.

Bwdc 3 (Thuc hién): Sinh vién lam viéc theo nhom dé tinh toan tung budc
1ap cua thuat toan, xac dinh tap cac dinh da tdi wu va cap nhat nhan khoang cach.

Buéc 4 (Panh gia): So sanh két qua tinh toan tay voi cac duong di khac
dé thay duoc tinh t6i uu cta Dijkstra.

Buwéc 5 (Kiém tra thuc té): Panh gia kha niang xir 1y bai toan khi thay doi
trong s6 mot canh (md phong nghén mang).

Minh hoa bing Cisco Packet Tracer:

- Str dung cong cu dé vé so do 6 Router.

- Cau hinh céc cong két ndi va gan chi phi (cost) cho céc link.

- Sir dung 1énh show ip route dé quan sat bang dinh tuyén va xac nhan

rang hé théng di chon diing duong di c6 tong chi phi thip nhat ma cac ban vira

tinh toan.
BO FILE MO PHONG PHAN MEM CISCO PACKET TRACER: PHU LUC 2
BAI KIEM TRA
Pé bai:

Cho mot so do6 mang LAN gdm 6 Router két ndi véi cac chi phi dudng
truyén (cost) khac nhau. Hay tim duong di ngian nhat tir Router ngudn R1 dén
Router dich R6.

Yéu ciu ly thuyét:

- Str dung thuét toan Dijkstra dé 1ap bang trang théi cac niit qua timg budc lap.

- Xac dinh chinh x4c téng chi phi toi wu va liét ké cac nat nam trén duong di.

Yéu ciu thue hanh (Cisco Packet Tracer):

- Thiét ké so d6 6 Router theo dung trong s dé bai.

- Cau hinh dinh tuyén va sir dung 1énh kiém tra bang dinh tuyén dé d6i

chiéu vé6i két qua tinh toan tay.

Bang 2. Thang diém va tiéu chi dinh gi4 bai kiém tra tinh hudng 1

Tiéu chi oz 3
) o Diém to6i da Yéu cau dat duoc
danh gia
Phan tich so 504 Chuyén ddi chinh xac so d6 Router sang dd
do do thi ' thi ¢6 trong sd (nat va canh).
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Trinh bay dung cac budc 1dp cua Dijkstra,
Thuc hi¢n

40d cap nhat nhan khodng cich chinh xac qua
thuat toan . )
tung budc.
, Thiét ké dting so d6 trén Cisco Packet Tracer,
Cau hinh , » _ . )
3.0d cau hinh IP va kiém tra bang dinh tuyén khop
thwe hanh _ P
voi 1y thuyét.
Bién luin két 104d Giai thich duoc ¥ nghia cua két qua ddi véi
qua ' viéc giam do tré truyén dit liéu trong mang.

Két qua bai kiém tra 20 sinh vién 16p K11TIN nganh tin hoc tmg dung
cho thiy:

Két qua tinh toan: Sinh vién xac dinh dugc dudng di ngin nhat tr R, —
Rs; = R, — R, v&i tong chi phi thdp nhat 14 15 don vi.

Két qua thyc hanh: Trén Cisco Packet Tracer, bang dinh tuyén (Routing
Table) hién thi chinh x4c cic budc nhay (next-hop) trung khép voi thuat toan.

Ty 1€ dat: 95% sinh vién thyc hién ding cac budc cap nhat nhan.

1.2. Tinh huéng 2: Xdy dwng cdy khung nhé nhit cho mang WAN

Muc tiéu: Ung dung thuat toan Kruskal dé thiét ké so do déu ndi cap gitra
cac chi nhanh (mang WAN) sao cho tat ca cac nat déu duge két ni nhung tong
chiéu dai cap (chi phi) 12 nho nhat.

Mb ta mang gia dinh: Két ndi mang giita 5 chi nhanh cong ty dat tai cac
huyén khac nhau. Khoang cach gitta cac chi nhanh dugc biéu dién bang cac canh
c6 trong so 16m.

Buwée 1 (Pua ra tinh hudng): it bai toan kinh té&: Can két ndi 5 diém
bang cap quang sao cho tiét kiém chi phi vat tu nhat ma van dam béao thong tin
thong sudt giita moi diém.

Buwéc 2 (Lién hé 1y thuyét): Gi6i thiéu khai niém cdy khung nho nhat
(MST) va thuat toan Kruskal (chon canh nhé nhat, khong tao chu trinh).

Buwée 3 (Thuc hién): Sinh vién liét ké cac canh theo thir ty ting dan cua
trong s6 va thuc hién chon canh theo quy tac Kruskal.

Buéc 4 (Panh gid): Kiém tra xem két qua thu dugc ¢ di n — 1 canh va
tat ca cac dinh di lién thong hay chua.

Buwéc 5 (Kiém tra thuc té): Thir nghiém thay d6i mot két ndi dé xem su
thay d6i cua cdy khung.
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Minh hoa bing Cisco Packet Tracer:

- Xay dyng mo hinh cac Router dai dién cho chi nhanh.

- Str dung cac két ndi Serial hodc Fiber dé ndi cac Router.

- Tét cac cong khong thudc cay khung da tinh toan dé ching minh rang
mang van lién thong (c6 thé ping thay nhau) véi s6 luong két ndi tbi thicu.
BO FILE MO PHONG PHAN MEM CISCO PACKET TRACER: PHU LUC 3

BAI KIEM TRA

Pé bai: Mot doanh nghiép can két ndi 5 chi nhanh tai cac huyén cta tinh
Lang Son bang cap quang. Hay thiét ké phuong an dau ndi sao cho tong chiéu
dai cap 14 ngan nhit nhung tat ca cic chi nhanh van co thé lién lac dugc voi
nhau.

Yéu ciu ly thuyét:

- Ap dung thuat toan Kruskal: Liét ké cac canh theo thur ty trong ) tang dan.

- Thuc hién chon canh va giai thich 1y do loai bd cac canh tao thanh chu
trinh (vong lap).

Yéu ciu thuce hanh (Cisco Packet Tracer):

- M6 phong cac chi nhanh bang cic Router va két ndi chung bang dudng
truyén Serial.

- Thuc hién ngit cac két ndi khong ndm trong cidy khung nho nhét va
ching minh mang van thong sudt bang 1énh Ping giira cac dau cudi.

Bang 3. Thang diém va tiéu chi danh gia bai kiém tra tinh hudng 2

Tiéu chi Piém toi R
i .. Yéu cau dat dwoc
danh gia da
Lap danh sach 154 Liét ké va sip xép dung tht tu cac canh theo
canh ' trong s ting dan.
Ky thuat 354 Thuc hién ding quy trinh Kruskal, loai bd
chon canh ' chinh xac cac canh tao chu trinh (vong lap).

) . Trén Packet Tracer, ching minh dugc mang
Chirng minh . . o L
. R 3.0d van thong sudt sau khi da luge bd cac két noi

tinh lién thong .
thtra.
Tdi wu hoa 04 Tinh toan tong chi phi thdp nhét va so sanh véi
chi phi ' phuong an du ndi truyén thong.

Qua bai kiém tra cho thay:
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Két qua tinh toan: Cay khung nhé nhét duoc thiét lap voi n — 1 canh, loai
b6 cac két ndi co chi phi cao (vi du: canh ndi truc tiép giita hai huyén xa nhat)
dé tiét kiém ngan sach.

Két qua thyc hanh: Khi ngit cac dudng link thira, 1énh Ping giita cac chi
nhanh van thanh cong v&i d6 tré thap nhat ¢ thé trong mé hinh cay.

Ty 1€ dat: 80% sinh vién khong méc 13i tao vong 1dp khi chon canh.

1.3. Tinh huéng 3: Phat hién vong lap va t6i wu ln luong mang

Muc tiéu: Str dung cac thuat toan duyét do thi (Duyét theo chiéu rong -
BFS va Duyét theo chiéu sau - DFS) dé phat hién cac vong lip (loop) trong so
d6 mang Switch, tir d6 hiéu co ché chdng vong lip va tdi vu hoa ludng dir licu.

Mb ta mang gia dinh: Mot hé théng mang LAN phic tap voi nhidu
Switch két ndi chéo v6i nhau dé du phong, d& dan dén hién tuong "bao 13p"
(broadcast storm).

Buwéc 1 (Pua ra tinh huéng): M6 phong tinh hudng mang bi té liét do goi
tin chay quan trong vong lap.

Buwéc 2 (Lién hé 1y thuyét): Gi6i thiéu thuat toan DFS dé phat hién chu
trinh trong d6 thi va BES dé tim duong di qua it nat trung gian nhét (t6i wu sd
budc nhay - hop count).

Buwée 3 (Thyc hién): Sinh vién thuc hién duyét d6 thi tir mot Switch gdc,
danh diu cac nat da di qua dé tim ra céc canh tao nén vong lap.

Buwéc 4 (Danh gia): Thao luan cach "ngét" cac canh thira dé tao thanh mot
cdu triic phan cip khong vong lip.

Buwée 5 (Kiém tra thyc té): Kiém tra hiéu qua truyén tin sau khi d loai bo
vong lap.

Minh hoa bing Cisco Packet Tracer:

- Két ndi 4-5 Switch thanh mot vong tron.

- Quan sat giao thuc Spanning Tree Protocol (STP) tu dong chan mot
cong (dén chuyén sang mau cam) dé chdng lap.

- Sinh vién st dung thuat toan DFS/BFS dé du doan céng nao s€ bi STP
chan trudce khi phﬁn mém thuc hién.

BO FILE MO PHONG PHAN MEM CISCO PACKET TRACER: PHU LUC 4
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BAI KIEM TRA

Pé bai: Cho mot hé thong mang gdm nhiéu Switch két ndi dan xen tao
thanh cac vong lap vat ly. Hay xac dinh cac vi tri gay ra hién tugng "bdo 13p" va
tim duong di c6 it budc nhay (hop count) nhat.

Yéu ciu ly thuyét:

- St dung thuat toan DFS dé duyét dd thi va chi ra cac canh "thtra" tao
nén chu trinh.

- Sur dung thuat toan BFS dé tim duong di tir mot may tram dén Server
v6i s6 lwong thiét bi trung gian 1a it nhat.

Yéu ciu thuce hanh (Cisco Packet Tracer):

- Xay dung so dd mang c6 vong lap thuc té giita cac Switch.

- Quan sat trang thai cic cong (Blocking/Forwarding) cua giao thirc
Spanning Tree va giai thich su twong ddng véi thuét toan da hoc.

Bang 4. Thang diém va tiéu chi danh gia bai kiém tra tinh hudng 3

Tiéu chi Piém toi R
) . Yeéu cau dat dugc
danh gia da
Phat hién vong 3.0d Str dung DFS dé chi ra cac canh gay ra hién
lip (DFS) ' tuong "bdo 1ap" trong so dd Switch.
Tdi wu bude 304 Dung BFS tim duong di c6 it thiét bi trung
nhay (BFS) ' gian nhat dé giam thiéu 151 goi tin.
M6 phong 3.0d St dung Packet Tracer dé quan sat co ché STP
thue té ' va d6i chiéu vé6i két qua duyét do thi.
] L Phan tich duoc hiu qua cua vong lip mang dbi
DPanh gia rui ro 1.04d o p
v6i hé thong thuc té.

Két qua bai kiém tra cho thiy:

Két qua tinh toan: Thuat toan DFS chi ra duogc canh tao chu trinh giy
nghén mang. Thuat toan BFS xac dinh dugc duong di qua it Switch nhét (giam
Hop count).

Két qua thuc hanh: Sinh vién giai thich dugc tai sao den céng Switch trén
phan mém chuyén mau cam (STP chin cong) dua trén 1y thuyét duyét do thi.

Ty 1€ dat: 75% sinh vién phan tich ding rui ro "bao lap".

2. Panh gia két qua thu dwoc

2.1 Tinh mJoi, tinh sang tao

a) Tinh méi ciia sdng kién
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Tinh méi cia sang kién nim & viéc chuyén d6i moé hinh day hoc tir Iy
thuyét thuan tiy sang md hinh day hoc tich hop tng dung thyc tién thong qua
cac tinh hudng nghé nghiép cu thé. Sang kién nay duoc thuc hién nham giai
quyét cac van dé ton tai sau:

Xoa bo sy truu twong: Giai quyét tinh trang sinh vién kho tiép can cac
thuat toan d6 thi do cach day truyén théng qua kho khan va thiéu vi du thuc té.

Gdin két kién thirc véi nghé nghiép: Khic phuc khoang cach gitra Iy thuyét
Toan roi rac va k¥ ning chuyén nganh mang may tinh, gitup sinh vién thay rd gia
tri ctia mon hoc ddi vdi cong viée tuong lai.

Cdi thién phwong phdp danh gia: Thay vi chi kiém tra viéc hoc thudc
1ong thuat toan, sang kién chuyén sang danh gia ning lyc phan tich tinh hudng
va k¥ nang thuc hanh trén phan mém chuyén nganh.

b) Noi dung mdi so véi hién trang

Sang kién di tao ra su thay doi cin ban trong cdu trac bai giang va cach
thirc tiép can van dé:

Bang 5. So sanh hién trang

e n N B Noi dung mdi cia sang
Noi dung Hién trang (Truyén thong) i
ién

. e . Tiép can bang "Tinh hung
Tap trung vao dinh nghia, dinh \ o » J
nghé nghiép" (thiét ke
mang LAN/WAN, xu ly

bao 1ap mang).

Cach tiép cin |1y va cac budc thuc hién thuat

toan trén giay.

Tich hop phin mém md
R < Chu yéu st dung bang phén va | phong chuyén nganh Cisco
Cong cu ho tr¢ o , . 2 X
bai tap tinh toan don gian. Packet Tracer dé "hinh

anh hoa" thuat toan.

A, | Cac nat 1a Router, Switch;
Céac nat va canh mang tinh| . . ,
R cac canh la bang thong, chi
Dang bai tap | tuong trung (A, B, C...), o 5 )
A o . . phi cdp quang hodc budc
khong co6 y nghia thuc té. )
nhday (hop count).

L . . . Chu dong thao luan nhém,
Vai tro nguwoi | Nghe giang thu dong, hoc| _ o < L.
o ) ) dong vai k§ su mang dé to1
hoc thudc long cong thire. o T
uu hoa tai nguyén hé thong.
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¢) Tinh sang tao ciia sang kién

Sang kién thé hién tinh sang tao dot pha & ca hai phuong dién:

Vé mat Iy thuyét:

Van dung sang tao cdc hoc thuyét gido duc hién dai: Téc gia da Kkét hop nhuin
nhuyén Ly thuyét hoc tap trai nghiém ctia David Kolb va Ly thuyét hoc tap theo ngir
canh cua Lave & Wenger vao mot mon hoc vbn duoc coi 1a thudn toan hoc.

Hé théng héa cdc tinh hudng: Sang tao trong viéc xay dung bo 3 tinh
hudng tiéu biéu (Dijkstra cho d6 tré, Kruskal cho chi phi cap, DFS/BFES cho an
toan mang) bao quat toan bg cac khia canh ¢t 161 cta tdi wu hoa mang.

Ve mdt thuc tién:

Két noi lién mén: Tinh sdng tao thé hién & viéc st dung mot cong cu k¥
thuat mang (Packet Tracer) dé giai quyét cac bai toan ctia mon Toan hoc rdi rac,
tao nén mot cau ndi thuc té gifra tu duy thuat toan va thyc thi k¥ thuat.

S6 héa tw duy: Thay vi chi nhin thiy con sd, sinh vién dugc thdy "su
song" cua thudt toan thong qua trang thai cong Switch (dén cam/xanh) hodc két
qua 1énh Ping, giup viéc kiém chung tinh dung dan cia 1y thuyét tré nén sinh
dong va thuyét phuc.

Kha ndng thich iing: Sang kién khong chi day thuat toan cd dinh ma con
day cach diéu chinh giai phap khi cac yéu té thuc té thay doi (nhu nghén mang
hodc dut cap), tur d6 ren luyén tu duy phéan bién cho sinh vién.

Bang 6. Hiéu qua sang kién mang lai

Chi s6 danh gia Trudce ap Sau ap Mirc d9 cai
dung dung thién
Ty 1€ sinh vién Kha/Giéi 20% 50% +30%
Mirc d¢ thao luan nhom 30% 50% +20%
Kha ning phan tich tinh hudng 40% 60% +20%
Ty 1€ dat cau héi twong tac 60% 85% +25%

Nhu vay, Sang kién khong chi nang cao rd rét chét lugng dao tao ma con
mang lai loi ich kép: Giup sinh vién ty tin voi k§ ning nghé nghiép thuc té va
gitip giang vién d6i méi phuwong phap su pham, ting mirc d6 hai long ctia nguoi
hoc 1én dén 76 - 80%. Pay 1a mé hinh ¢ kha ning nhan rong cao cho cic mon

hoc cong nghé thong tin khéc tai nha truong.
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2.2. Kha nang ap dung va mang lai lgi ich thiét thuc cua sang kién

a) Kha nang ap dung hodc ap dung thir, nhan rong

Giai phap cta sang kién di dugc ap dung truc tiép trong qua trinh giang
day chu d& "Ly thuyét do thi" thudc mon Toan rdi rac v6i Sinh vién nim thir
nhat 16p KI11TIN chuyén nganh Tin hoc tmg dung Khoa Pién va Cong nghé
thong tin truong Cao dang Lang Son.

Sang kién bao phu céc kién thirc trong tdm gém thuat toan Dijkstra, thuat
toan Kruskal, va cic thuat toan duyét dd thi BFS/DFS gén lién véi cac bai toan
t6i wu hdéa mang may tinh thyc té.

Sang kién khong chi giéi han tai mot 16p hoc ma c¢6 kha nang nhéan rong
manh mé& dén cac ddi tuong va td chirc sau:

Cdc co s6 gido duc nghé nghiép (Cao ddng, Trung cdp): Ap dung cho céc
nganh dao tao thudc linh vuc Cong ngh¢ thong tin, Quan tri mang, hodc Cong
nghé k¥ thuat dién tir, truyén thong.

Cdc khéa dao tao ngdn han: St dung 1am tai liéu tham khao cho céc
trung tdm ddo tao chimg chi quan trji mang qudc té (nhu CCNA) nham cing cb
nén tang tu duy thuat toan cho hoc vién.

Cdc doanh nghiép cong nghé théng tin vira va nhé: C6 thé st dung céc
tinh hudng gia 1ap trong sang kién dé dao tao nodi bo, giup nhan vién ky thuat
moi tiép can nhanh vé&i tu duy t6i wu hoa ha ting mang.

Dé viée ap dung hodc nhan rong sang kién dat két qua cao nhat, cin dam
bao cac diéu kién sau:

Ha tang céng nghé: Phong mdy tinh can cai dit sin phan mém mé phong
chuyén nganh (nhu Cisco Packet Tracer hodc cac cong cu tuong duong) dé sinh
vién thuc hanh quan sat ludng dit liéu.

Néng lyc gidng vién: Giang vién can c6 kién thic lién nganh, khong chi
nim vitng 1y thuyét toan hoc rdi rac ma con phai hiéu biét vé k¥ thuat dinh
tuyén, chuyén mach va cAu hinh thiét bi mang thuc té.

Tai liéu hiedng dan: Can xdy dung hé théng bai tap tinh hudng (Case
studies) bam sat thuc tién cong viéc ctia mot ki su mang, tranh cac vi du ly
thuyét thuan tay.

Phwong phdp t6 chire: Can duy tri mé hinh hoc tap tich cuc, khuyén khich
thao luan nhom va cho phép sinh vién tu do thir nghiém, sai va sira 16i trén mo

hinh m6 phong.
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b) Khd ning mang lgi nhitng loi ich thiét thue

Sang kién "Ung dung 1y thuyét do thi trong ti wu héa mang may tinh"
khong chi cai thién chat luong giao duc ma con mang lai nhiing loi ich cu thé vé
kinh té va xi hoi thong qua viéc hinh thanh ning luc giai quyét van dé thuc té
cho nguot hoc.

* Hidu qua kinh té va ky thudt

Giai phap gitip sinh vién ndm vitng cac thuat toan tdi wu, tir d6 co thé ap
dung tryc tiép dé giam thiéu chi phi va ting ning sut trong quéan tri mang:

Tiét kiém chi phi dau tw ha tang: Thong qua thudt toan Kruskal (Tinh hudng 2),
sinh vién biét cach thiét ké so dd dau ndi cap quang giita cac chi nhanh sao cho
tong chiéu dai 12 ngan nhat ma van dam bao lién thong. Diéu nay gitp giam chi
phi vat tu va nhan cong lap dat mang WAN cho doanh nghiép.

T6i wu héa hiéu sudt ky thudt: Viéc ap dung thuét toan Dijkstra giup xéac
dinh duong truyén dir liéu nhanh nhat, giam d6 tré (latency) va ting toc do truy
cap hé théng.

Gidm thiéu rii ro vdn hanh: St dung DFS/BFS dé phat hién va ngan chin
hién tuong "bdo ldap" (broadcast storm) giup hé théng mang hoat dong 6n dinh,
tranh tinh trang té li¢t mang gy thi¢t hai kinh té do gian doan dich vu.

* Lot ich xa hoi

Sang kién gop phan nang cao chit lugng ngudn nhan lyc va cai thién moi
truong hoc tap:

Néng cao ndng lyc nghé nghiép: Sinh vién tot nghiép co k¥ ning thuc
hanh tot, d& dang thich nghi v&i moi1 treong lam viée tai cac co quan, doanh
nghiép, dap tmg yéu cau chuyén ddi s6 cua tinh Lang Son.

Cdi thién méi truong lam viéc va hoc tdp: Viéc thay d6i phuong phap day
hoc gitp giam 4p luc tAm 1y, bién mén hoc "khé khan" thanh nhiing trai nghiém
théi vi, tir d6 nang cao tinh than chii dong va sang tao cta sinh vién.

* So sanh két qua voi gidai phap twong ty va hién trang tai co so

So v&i phuong phép giang day truyén thdng (chi yéu dya trén 1y thuyét

va bai tap triru twong), gidi phap maé1 mang lai hiu qua vuot troi:
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Bang 7. So sanh giii phap

Noi dung so

Khi khong ap dung

Khi ap dung giai

Mirc d§ cai

sanh (Truyén thong) phap méi thién/Khac phuc
Keét qua hoc 5
R o 20% 50% Tang 30%
tap Kha/Gioi
, . o 95% sinh vién . .
Sinh vién chi dung - , Khic phuc hoan
- L, . ., |thuc  hién ding| .
Ky nang thwe | lai & hoc thudc thuat | ) _|toan viéc "hoc
. ) A . : |cac budc trén ..
hanh toan, khong biét cau | chay", "hoc doi
. o Cisco Packet )
hinh thiét bi. pho".
Tracer.
, . .. | 75% sinh vién | Chuyén tu tu duy
. . ... |Lung ting khi gap| -~ | «
Kha nang giai phan tich va xtr 1y | ly thuyét sang tu

quyét su co

vong lap mang hodc

nghén mach.

ding rui ro bao

13p mang.

duy k¥ su thuc
thu.

Su twong tac
trong gio hoc

Ty 1€ thao luan
nhom chi dat 30%.

Mtc d6 thao luan
nhom tang Ilén
50%.

Tang 20%, tao
khong khi hoc tap

sO1 nol.

* Pdnh gid loi ich thu dwoc theo ¥ kién cia tde gid va nguoi tham gia dp dung

Theo y kién cua tdc gid: Viée tich hop cong cu md phong 1a "chia khoa" dé

hién dai hoa bai giang. Sang kién da thanh cong trong viéc "sd hoa" kién thirc, gitip

thu hep khoang cach gitra nha truong va yéu cau cia thi truong lao dong.

Theo v kién cia sinh vién (d6i twong tham gia dp dung lin ddu): Sinh

vién khong con cam thiy 1y thuyét d6 thi 1a ndi 4m anh. Viéc duoc quan sat dén

cong Switch chuyén mau (STP chin cong) dua trén két qua tinh toan gitp cac

em tin tudng va hung thu hon véi mon hoc. Bong luc hoc tap duoc kich hoat tbi

da khi sinh vién nhan théy gia tri thuc tién cho su nghiép tuong lai.
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IV. KET LUAN

Sang kién kinh nghiém "Ung dung 1y thuyét do thi trong téi wu héa
mang mdy tinh cho sinh vién nganh Tin hoc irng dung Truwong Cao ding
Lang Son" di ching minh duoc tinh dang dan va hiéu qua trong viéc doi mai
phuong phap giang day tai Truong Cao diang Lang Son. Y nghia cua sang kién
duoc thé hién qua cac khia canh cdt 151 sau:

Vé mat khoa hoc va gido duc: Sang kién di thanh cong trong viéc "sd
hoa" va "hinh anh hoa" nhiing khéi niém toan hoc ro1 rac troru tugng. Viéce tich
hop cong cu md phong Cisco Packet Tracer da tao ra mdt mdi trudng hoc tap
tuong tac, giup sinh vién nim viing ban chit cia cac thuat toan (Dijkstra,
Kruskal, BFS/DFS) khong phéi qua viéc hoc thudc long, ma qua viéc quan sat
luéng dit liéu thuc té van hanh trén so dd mang.

Vé mat hinh thanh nang lic nghé nghiép: Pay 1a budc di quan trong trong
viéc thu hep khoang cach giita 1y thuyét va thyc tién san xuat. Sang kién gitp
sinh vién khong chi gioi vé tu duy thudt toan ma con thao vé k¥ ning thuc hanh,
biét cach ap dung kién thirc dé t6i wu hoa chi phi, ting cuong hiéu suat va xir 1y
cac su ¢b mang phuc tap — nhitng yéu cau tién quyét cia mot k¥ su cong nghé
thong tin trong ky nguyén sd.

Ve mdt tam [y va thdi do hoc tdp: Két qua thuc nghiém cho théy su thay doi
tich cuc trong thai do cua nguoi hoc. Tt viéc hoc ddbi pho, sinh vién da chuyén
sang chu dong tim to1, thao luan va phan bién. Ty I¢ sinh vién kha gidi tang 1én ro
rét (tir 17,5% 1én 47,5%) 1a minh chtng cho thay khi kién thirc gan lién véi loi ich
nghé nghi¢p, dong luc hoc tap cua sinh vién s€ dugc kich hoat tdi da.

Bai hgoc kinh nghiém

Qua qua trinh trién khai, tic gia rut ra bai hoc rang: Dé nang cao chat luong
gido duc nghé nghiép, giang vién khong chi dong vai trd 1a nguoi truyén thy tri
thirc ma phai 1a nguoi thiét ké cac "tinh hudng nghé nghiép". Viéc sir dung cac
phin mém mo phong chuyén nganh 1a chia khoa dé hién dai hoa bai giang, giup
sinh vién lam quen v6i méi truong lam viée thuc té ngay tai giang dudng.

Sang kién nay khong chi dung lai & mt mon hoc, ma la mdt minh ching
cho nd luc ddi mdi, nang cao chat lugng dao tao nguén nhan lyc cong nghé
thong tin chat lugng cao, dap ing yéu cau chuyén ddi sé va phat trién kinh té -

xa hoi1 cua tinh Lang Son noi riéng.
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PHU LUC
PHU LUC 1: PHIEU KHAO SAT THU'C TRANG HQC TAP
MON TOAN ROI RAC (Phan: Ly thuyét do thi)

I. THONG TIN CHUNG

HO VA TEN: v

LOp: e,

G161 tinh: O Nam O Nir

Anh/chi da tung hoc hodc tim hiéu vé mang may tinh chua?

] Chua

[1 C6 nhung it

[1 Co, kha thuong xuyén
IL. NOI DUNG KHAO SAT
Huéng din tra 16

Panh dau (\/) vao 6 phu hop véi mic do dong ¥ ctia anh/chi.

Mike dd Y nghia
1 Hoan toan khong déng y
2 Khong déng y
3 Phan van
4 Pong ¥
5 Hoan toan déng v

A.NHAN THU'C VE MON HQC

STT N0i dung khao sat 1123

1 | T6i cho rang phan Ly thuyét d6 thi 1a noi dung khé hoc | O | O | O

2 | Té6i gap kho khan khi hiéu cac thuat toan d6 thi OO

3 | T6i cam thdy mon hoc mang tinh triru twong cao Oy 0| O

4 | Toi chua thay rd tng dung thyc té cia 1y thuyét d6 thi O g

5 | Téi thdy kho lién hé kién thic d6 thi véi mang may tinh | O | O | O
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B. THUC TRANG PHUONG PHAP HQC TAP

STT N0i dung khao sat 1|2

] T6,i chi yéu hoc thudc thuat toan thay vi hiéu ban | O | O
chat

7 | Té1 it c6 co hoi thuc hanh mo6 phong mang khi hoc | O | O

8 | Toi it tham gia thao luan nhém trong gio hoc OO

9 | T6i ngai dit cau hoi khi hoc phan nay O O

0 T6i gap kho khan khi giai quyét bai toan thuc té vé | O | O

mang

C.NHU CAU HOC TAP VA PINH HUONG NGHE NGHIEP

STT N0i dung khao sat 1|2
1 T6i mudn hoc 1y thuyét do thi thong qua tinh huéng | O | O
thuc té
19 T6i mudn duge thue hanh bé“mg phén mém Cisco | [0 | O
Packet Tracer
13 T6i himg tha hon néu mén hoc gan véi nghé quan | O | O
tri mang
14 T6i muén dugc 1am viéc nhom dé giai quyét bai | O | O
toan mang
15 T6i mong mudén nang cao k¥ nang thuc hanh mang | O | O
may tinh
D. TU PANH GIA NANG LUC
STT Noi dung khao sat 1|2
Todi hiéu duge cach hoat dong cua thuat toan | [ | O

16

Dijkstra
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17 Toi ¢6 thé xac dinh duong di ngén nhét trén so dd O0Ol/0oiglo
mang

18 | Téi co thé phat hién vong lip trong so d6 mang Oo|o|jd|d

9 Toi o thé st dung phén mém Packet Tracer 6 mac ||| OO |01 O
co ban

20 | Toi tu tin khi xir 1y tinh huéng mang thuc té Oo|o|jd|d

IIL. Y KIEN PE XUAT
1. Theo anh/chi, kho khin 16n nhat khi hoc phan Ly thuyét d6 thi 1a gi?

............................................................................................

............................................................................................

.................................................................................................................................

................................................................................................................................

.................................................................................................................................

................................................................................................................................

Xin chin thanh cam on sy hgp tac cua anh/chi!
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PHU LUC BOQ FILE MO PHONG PHAN MEM

CISCO PACKET TRACER

PHU LUC 2:

FILE 1: Dijkstra_LAN_6Routers.pkt

1.1. Topology & Bang IP chi tiét

| Link | Cost | Interface R1/R2... | IP R* (/30)

IRI-R2 |2 |Gi0/0 192.168.12.1
IRI-R3 |5 |Gi0/l 192.168.13.1
IRI-R4 |8 |Gi0/2 192.168.14.1
IR2-R4 |1 |Gi0/l 192.168.24.1
IR2-R5 |4 |Gi0/2 192.168.25.1
IR3-R5 |2 |Gi0/l 192.168.35.1
IR3-R6 |10 |Gi0/2 192.168.36.1
IR4-R6 |3 |Gi0/l 192.168.46.1
IRS—-R6 |1 |Gio/l 192.168.56.1

1192.168.12.2
1192.168.13.2
192.168.14.2
192.168.24.2
192.168.25.2
192.168.35.2
192.168.36.2
192.168.46.2
192.168.56.2

PC_Source nbi R1 (Fa0/0): 192.168.1.10/24 GW 192.168.1.1
PC_Dest ndi R6 (Fa0/0): 192.168.6.10/24 GW 192.168.6.1

1.2. Lénh cAu hinh diy du
Router R1

hostname R1
interface GigabitEthernet0/0

ip address 192.168.12.1 255.255.255.252

ip ospf cost 2
no shutdown
intexrface GigabitEthernetO0/1

ip address 192.168.13.1 255.255.255.252

ip ospf cost 5
no shutdown
interface GigabitEthernet0/2

ip address 192.168.14.1 255.255.255.252

ip ospf cost 8
no shutdown
interface FastEthernet0/0

ip address 192.168.1.1 255.255.255.0

no shutdown
routexr ospf 1

network 192.168.0.0 0.0.255.255 area 0

| TP R** (/30)
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Router R2

ios
hostname R2
interface GigabitEthexrnet0/0
ip address 192.168.12.2 255.255.255.252
ip ospf cost 2
no shutdown
interface GigabitEthernet0/1
ip address 192.168.24.1 255.255.255.252
ip ospf cost 1
no shutdown
interface GigabitEthernet0/2
ip address 192.168.25.1 255.255.255.252
ip ospf cost 4
no shutdown
router ospf 1
network 192.168.0.0 0.0.255.255 area 0O

Router R3, R4, RS, R6: lam tuong tu (thay IP va cost theo bang).

Kiém tra nhanh trong PT:

- show ip route trén R1 — thay O 192.168.46.0 [110/6] via 192.168.12.2
- traceroute 192.168.6.10 tu PC_Source — duong di R1-R2-R4-R6.
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PHU LUC 3:
FILE 2: Kruskal WAN_5ChiNhanh.pkt
2.1. Topology & Bang IP chi tiét

| Link | Cost (dung cho Kruskal) | Interface | IP (/30) |

R . oo e |

| CN1-CN2 | 10 | S0/0/0 | 10.1.12.1/10.1.12.2 |
| CN1-CN3 | 15 | S0/0/1 | 10.1.13.1/10.1.13.2 |
|CN1-CN4 |20 | S0/0/2 | 10.1.14.1/10.1.14.2 |
| CN1-CN5 | 25 | SO/0/3 | 10.1.15.1/10.1.15.2 |
| CN2-CN3 |12 | S0/0/0 | 10.2.23.1/10.2.23.2 |
|CN2-CN4 |8 | S0/0/1 |10.2.24.1/10.2.24.2 |
| CN2—-CN5 | 18 | S0/0/2 | 10.2.25.1/10.2.25.2 |
|CN3-CN4 | 14 | S0/0/0 | 10.3.34.1/10.3.34.2 |
| CN3—CN5 | 7 | S0/0/1 | 10.3.35.1/10.3.35.2 |
| CN4-CN5 |30 | S0/0/0 | 10.4.45.1/10.4.45.2 |

Cay khung nho nhit Kruskal: CN3-CN5 (7), CN2-CN4 (8), CN1-CN2 (10),
CN2-CN3 (12) — 4 canh, téng cost = 37
22.Lénhc5ulﬁnh
M&i Router chi can ciu hinh interface Serial
Vidu CNI1:
ios
hostname CN1
interface Serial0/0/0
ip address 10.1.12.1 255.255.255.252
no shutdown
interface Serial0/0/1
ip address 10.1.13.1 255.255.255.252

no shutdown
. (tuong tu cho cac interface con lai)

Sau khi sinh vién tinh Kruskal xong:

- Shutdown cac interface khong thudc cay khung (vi du shutdown Serial0/0/2,
Ser1al0/0/3 trén CNI1...).

- Kiém tra: ping tir PC CN1 dén PC CN5 vén thong.
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PHU LUC 4:
FILE 3: STP_Loop_Detection_5Switches. pkt
3.1. Topology
- 5 Switch (SW1 1a Root Bridge)
- Két ndi tao 4 vong lap:

+ SWI1-SW2-SW3-SW4-SW1 (vong chinh)

+ SW1-SW3, SW2-SW4, SW3-SW5, SW4-SW5
- PC1 nbi SW1, PC2 ndi SW5, Server ni SW3.
3.2. Céu hinh
Tat ca 5 Switch:

ios

hostname SW1  (d6i tuong Ung SW2, SW3..)

interface range FastEthernet0/1 - 24

switchport mode access

no shutdown
spanning-tree vlan 1 priority 4096 (chi SW1 dé lam Root)

Khong can IP (néu muén quan 1y thi gan VLAN 1 IP 192.168.1.1/24 trén
SWI1...).

Kiém tra STP:

- show spanning — tree — thiy 1 cong Blocking (mau cam).

- So sanh v6i DFS/BFS trén gidy.

- Tat STP (no spanning — tree vlan 1) — quan sat broadcast storm trong

Simulation mode.

XAC NHAN CUA CO QUAN PON VI TAC GIA
AP DUNG SANG KIEN

Hoang Thu Hudng



