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Céc kién thirc can nhé
-Phan Lép
+1-126 -> A (net_id = 1 byte, host_id = 3 byte; Subnet Mask = /8)
+128-191 -> B (net_id = 2 byte, host_id = 2 byte; Subnet Mask = /16)
+192-223 -> C (net_id = 3 byte, host_id = 1 byte; Subnet Mask = /24)
-S4 dia chi IP hop I& v&i n bit host = 2" — 2
.S6 mang con chia dwoc khi mwon n bit host = 2"

Dang 1: Tinh cac théng sb co ban

Vd1i:
172.29.32.30/255.255.240.0
- Haly cho biét mang chira host d6 c6 chia mang con hay khéng? Néu cé thi cho biét c6 bao
nhiéu mang con twong tw nhw vay? Va c6 bao nhiéu host trong mdi mang con ?
- Tim dia chi mang, dia chi broadcast.

Giai:

172 -> phan |op B (net_id = 2 byte, S ubnet Mask = /16)
Subnet Mask = 255.255.240.0 = /20

S6 bit host_id =32 -20=12

S6 bit lam subnet_id : 20 — 16 = 4 bit

+ S6 mang con tuwong tw : 2*= 16

+ S6 host trong m&i mang con : 2'%-2 = 4094

Tim dia chi mang (bit host tat vé 0)
172.29.00100000.0

* Cac bit dwoc to dam la bit host

Ta dé dang tinh dc dia chi mang 14 172.29.32.0

Dang 2: Cac bai toan chia subnet

Vd1l: 192.48.96.0/24
Hay phan hoach thanh 6 mang con

Giai:
192-> phan I&p C (net_id = 3 byte, host_id = 1 byte; Subnet Mask = /24)
DPé c6 6 mang con ta cadn mwon n bit host sao cho
2">= 6 (Theo cdng thire tinh sé mang con)
->n>=3
Khi muwon 3b it
+ /27 -> con lai 5 bit host
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+ Buwoc nhay : 2° =32

Vay ta c6 cac dwdng mang

Mang 1

+ |P dwdng mang : 192.48.96.0/27
+ IP broadcast : 192.48.96.31/27

Mang 2
+ |P dwdng mang : 192.48.96.32/27
+ IP broadcast : 192.48.96.63/27

Vd2: Cong ty c6 dwdng mang 172.29.0.0/16

Chia thanh
-3 subnet c6 100 dia chi
-4 subnet c6 255 dia chi
-3 subnet c6 500 dia chi
Hay thwc hién chia mang trén theo yéu cau

Giai:
172 -> phan Iop B (net_id = 2 byte, host_id = 2 byte; Subnet Mask = /16)
Dé bai yéu cu chia thanh 10 mang con
->2">=10
>N>=4
Mat khéac néu goi k la sé bit host con lai sau khi mwon ta can co
2%-2>=100
2. 2>=255
2% - 2>=500
>K>=9
Tdng hop diéu kién ta chon dwoc sbé bit host can mwon 1a 4
Khi mwon 4 bit
+ /20 -> con lai 12 bit host
+ Bwdc nhay: 2'2 = 4096
Vay ta cé cac duwdng mang

Mang 1
+ IP dwdng mang : 172.29.0.0/20
+ IP broadcast : 172.29.15.255/20

Mang 2

+ |P dwdng mang : 172.29.16.0/20
+ |P broadcast : 172.29.31.255/20
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II.Routing

Vd vé Static Route
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Tai router R1:

Destination network Out interface Next hop

172.29.90.0/24 E1l 172.29.60.2
172.29.80.0/24 E1l 172.29.60.3
172.29.50.0/24 E1l 172.29.60.4
0.0.0.0/0 E1l 172.29.60.5

Tai router R2:
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172.29.70.0/24 El 172.29.60.1
172.29.80.0/24 El 172.29.60.3
172.29.50.0/24 El 172.29.60.4
0.0.0.0/0 El 172.29.60.5

Vd vé Dynamic Route (Xem Slide)

lI.Thuat toan kiém 16i
- Thuat toan Parity Check:
-M6 hinh ch&n: sé bit 1 trong chudi gti di 1a sé chan
-M6 hinh 1&: sé bit 1 trong chudi gti di 1a s 1&
-Parity Check 1 Chiéu
+ Phat hién dwoc 16i khi sb bit 16i trong di liéu 1a sbé 1é
+ Khoéng stra dworc 16i
-Parity Check 2 Chiéu
+ Nhan dang va stva I6i dwoc 1 bit
-Hamming Code
+ Stra 16i 1 bit
+ Nhan dang dwoc 2 bit 16i
+ Stra I6i nhanh hon Parity code 2 chiéu
- Thuat toan CheckSum (L ghi & day)

Vd Hamming Code

Dung Parity md hinh 1é
Théng tin can gtvi: 1011

Giai:

K la d6 dai cGa théng tin ban dau (k = 4)

G2"-1>=n+k

->N = 3 goi n 1a s6 bit parity trong chudi can gii thi n phai thdéa

Céac bit parity dwgc dat vao cac vi tri khdng phai ldy thira 2
B1 : Bat cac bit dir liéu vao cac vi tri khéng phai parity

1 0 1 1
1 2 3 4 5 6 7
20 2! 22

Hinh 1.0

B2 : Tinh Check bit cac vi tri khdng phai parity
3=2'+2°= 01
5=2°+2°= 101
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6=2"+2"= 110
7=22+2'+2°= 111

B3:
+ Xét c6t 2" trong check bit -> cac vi tri ¢6 bit 1
+ LAy cAc bit di¥ liéu tai cAc vi tri c6 bit 1 trong check bit -> tinh bit parity cho cac bit di¥ liéu nay
C4c bit mau xanh & trén la cac bit & vi tri 2°
Ta thay céac bit 1 xuat hién & s6 3,5, 7
Nhin vao cac bit di¥ liéu & Hinh 1.0
Vitri3->1
Vitri5->0
Vitri7->1

->Bit parity can dién tai 2° [a 1 (M6 hinh 18)
Twong tw v&i cac vi tri con lai

->D{ liéu that gtri di : 1011011

Bén Nhan:

Thoéng tin nhan : 1011011

B1: Lap bang

1 0 1 1 0 1 1
1 2 3 4 5 6 7
2° 2! 22

B2 : Tinh Check bit cac vi tri khdng phai parity
3=2'+2°=011

5=22+2°=101

6=2%+2'=110

7=22+2'+2°=111

B3: Xét tirng vi tri bit parity

Vd nhw xét 2°

Cac bit 1 tai vij tri 2° tai 3,5,7

Xem cac bit di¥ liéu thi

Vitri3z->1

Vitri5->0

Vitri7->1

Bit parity = 1
-Né&u bit parity tai 2° 1a 1 thi la khéng sao
-Néu khong phai thi 1a 16i

Check sum:
- Bén got:
D bits trong dir liéu géi di dugc xem nhu gém N s6 k bits: Xg, X, ..., Xq,
Tinh téngX=X1 + X, +...+ X,
Tinh check sum : bu 1 cua X
Vidu: ditliéu can gdi 111001100110 0110
K=4
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1110, 0110, 0110, 0110
Sum (1110, 0110, 0110, 0110) = 0010
Check sum = 1101 (bu 1 cua 0010)

- Bén nhan:

Tinh tong cho tat ca cac gia tri nhan duoc(ké ca gia tri check sum), néu sum chira tat
ca céc bit 1a 1, thi dir liéu nhan dugc dung, nguoc lai 16i.

Vidu:  dirliéunhan 1110 0110 0110 0110 1101 (trong d6 1101 la check sum)
Sum = 1111 la ding

dir liéu nhan 1010 0110 0110 0110 1101 (trong d6 1101 1a check sum)
Sum = 1011 la sai

IV. Tinh do tré

- Khoéng céach tir A dén B la d = 100 km

- Tbc dd dwong truyén la ¢ = 360000 km/h

- Trung binh méi goi tin cé kich thwée L = 100 bytes
- Bang thdng dwéng truyén R = 100 Mbps

- M&i goi tin can Dproc = 0,018 X ly

Cho biét
a. Thoi gian dé glvi 1 goi tin. Gia sv thoi diém dang xét thi hang doi réng.
b. Taithdidiémt = 0,1s, bit dau tién cta géi tin dang & vi tri nao?
c. Tinh thdi gian can thiét dé gtri hét 5 goi tin, gid st 5 gdi tin da trong hang doii.

Bai lam
a. Dyans=L/R=100*8/(100*10% =8 x 10°
Dyprop = d / ¢ = 100 / (360000 / 3600) = 1s
Vay D = Dyans + Dprop + Dproc + Dgueve = 8 X 10° + 1 + 0,01 + 0 = 1.010008 s
Dtruyén = Dyrans + Dprop = 1,000008 s

b. Thoi dlém t=0,1S = Dyans + Dprop + Dproc +0
©Durans + Dprop = Diruyen = 0,1 - Dproc = 0,1 - 0,01 = 0,09s

Dtruyen = 0,09s - s = ? (ra roi nha)
Dyuyan = 1,000008  — s =100km
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c. Khoéng biét cau nay thi lay két qua cau a nhan 5 hay la phai tinh thém Dyoc niva.
Ban nao biét thi dién vao nha, Trung Thanh cdm on.
Duyén giai ntn (va ciing coi kq cta thay réi nén yén tam ha)

Cau nay y la ca 5 goi tin déu da vao hang doi nén minh khéng céng Dyans.

Giai:
Minh gép chung 5 géi v6 thanh 1(xem nhw la 1 gai tin) .

Dyans =L /R =100 *5* 8/ (100 * 10°) = 4 x 10°®
Dyrop = d / ¢ = 100 / (360000 / 3600) = 1s
Vay D = Dyans + Dprop + Dproc + Dqueve = 8 X 10% + 1 + 0 + 0 = 1.0004 s

V. Sequence Number, Acknowlegde Number

e Co ché thiét 1ap két ndi TCP:
Trude khi bat dau truyén dir liéu, hai hé thong dau cudi phai thiét 1ap két néi TCP
theo thu tuc bat tay 3 budc nhu sau:
(1): May A géi g6i dit liéu c¢6 cd SYN=1 dén 1 port xac dinh ciia may B. G6i nay
c6 chira sb thr tu khdi tao ciia may A.
(2): May B tra 10i bang goi dit liéu c6 ¢ SYN va ACK = 1. G6i ndy c6 chira sd thir
tu khoi tao ciia may B, va xac nhan s6 thtr tu trén may A bé‘mg cach tang s6 thtr tu
cua may A Ién 1.
(3): May A tra 101 bang goi c6 co0 ACK=1, va x4c nhan s thir tr cia may B.

e Co ché truyén dit liéu don gian ctia TCP:
- Mbi g6i dit liéu goi di déu phai nhan duoc hoi dép trong mot khoang thoi gian
cho trude. Qua thoi gian nay, goi s€ dugc tu dong goi lai.
-Viéc hoi dap duoc thuc hién bang cac gan gia tri ACK number trén géi tra 1oi
bang véi sb thr tu cua byte cudi cing nhan dugc + 1
-Goi hoi dép co thé duge goi riéng 1é hodc két hop vai goi dit lidu trén chiéu ngugc
lai.

Vdl: Hai may A va B truyén dit liéu dung TCP. B da nhan 126 byte dif liéu tir A.
Gia str A goi tiép 2 goi lién tuc cho B. Goi thir nhat c6 80 byte, goi thir hai 40 byte.
S thir tu trén goi thir nhat 1a 227, source port 1a 1302, dest port 1a 80. May B hoi
dap ngay khi nhan xong 1 gé1 dit liéu.
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a-Trén goi thir 2 goi tir A -> B, cho biét s6 thir tu, source port, dest port? V& hinh
minh hoa.
-Thong tin trén goi tha 2 goi tur A->B:
+Sequence Number = 227 + 80= 307
(Sequence gbi dau + dung luong cua goi dau)
+Source port = 1302
+Dest port = 80

b- Gia sir goi thtr nhat dén trude géi thir 2, cho biét trong goi hdi bao clia may B,
ACK number, source port va Dest Port?
-Théng tin trén goi hoi bao:
+ACK number = 307
(B4o vé vi tri byte cudi cing ctia goi da giri)
+Source port = 80
+Dest port = 1302

¢ - Gia str goi 2 dén trude goi 1, cho biét trong gbi hdi bao ciia may B, gia tri ACK
number=?

- Do g6i thir 2 khong dugc chap nhan nén may B s& yéu cau gdi lai ké tir byte cudi
cung ma may B da nhéan thanh cong:

S6 thir tu trén goi trudc goi thir nhat =227 — 126 = 101

S6 ACK trén goi hoi bao 227.

d - Gia sur hai goi dén dung thir tu, hoi bao cuia goi 1 bi mat. V& so d6 truyén goi,
cho biét cac gia tri: sequence number, ACK number, kich thudc dir liéu trén timg
goi.

Vd2: Qua trinh thiét 1ap két ndi giita may A va may B nhu sau:

A ->B: SYN=1, seq=200

B->A: SYN=1, ACK=1, seq=300, ack=201

A->B: ACK=1, ack=301

Sau d6 may A goi tiép 1 gbi chira 120 byte dir liéu cho may B, hoi cac gia tri SYN,
ACK, seq, ack trén goi hoi dap tir may B gdi dén may A, biét rang may B khong co
dir liéu truyén cho may A. V& so do mé ta.

Chan thanh cam on cac ban da dong gop vao file nay!
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Cau 2:
a/ 178.89.64.0/21 chia thanh 2 subnet cé 5001P, 1 subnet c6 100 IP, 2 subnet cé
50 IP
Nhap : 178.89.01000000.00000000/21
Thudc 16p B va cé cac thong sb co ban
+ s bit phin net_id =16
+ s0 bit phin host_id = 11

Thuc hién chia mang con
e 2 subnet co 500 IP
Mugn 2 bit host
+ S0 bit host con lai : 9
+ S6 mang con tao ra : 4
+ S6 host trén méi mang con : 279 - 2 = 510
+ Bwdéc nhay : 512
Mang 1 : 178.89.64.0/23 -> 5001P
Mang 2 : 178.89.66.0/23 -> 5001P
Mang 3 : 178.89.68.0/23
Mang 4 : 178.89.70.0/23
e 1subnetco6 100 IP
Lay Mang 3 178.89.68.0/23 dé thuc hién chia tiép
Nhéap : 178.89.01000100.00000000/23
Mugn 2 bit host
+ S0 bit host con lai : 7
+ S6 mang con taora : 4
+ S6 host trén m§i mang con : 277 - 2 = 126
+ Bwdéc nhay : 128
Mang 1 : 178.89.68.0/25 ->100 IP
Mang 2 : 178.89.68.128/25
Mang 3 : 178.89.69.0/25
Mang 4 : 178.89.69.128/25

e 2subnetcé50IP
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LAy mang 2 178.89.68.128/25 dé thuc hién chia tiép
Nhéap : 178.89.68.10000000/25
Muon 1 bit host
+ S bit host con lai : 6
+ S6 mang con taora : 2
+ S6 host trén mdi mang con : 26 - 2 = 62
+ Buwdéc nhay : 64
Mang 1 : 178.89.68.128/26 -> 50 IP
Mang 2 : 178.89.68.192/26 -> 50 IP
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