[PE CUGNG CHUONG TRINH PAI HOC]

|. Dé baiva yéu cau

Cho mang thong tin c6 céu hinh nhu hinh v&. Nt s1 va s2 tuong (mg tao
ra cac nguon luu lugng tepl va tep2 gur goi tin den nut d dya trén giao thuc
truyen TCP. Céc goi duge phat sinh goi tai cac nguon nay mot cach déu din
vé6i toe do tuong tng la 500 goi/s va 600 goi/s, chiéu dai géi 1a 1300 byte. Nut
s3 ¢ nguodn luu luwgng UDP phat ra cac goi gur to1 nit d3 voi chiéu dai 1a

1024 byte s6 lugng goi tuan theo phan bd Poisson, tbc do 400 goi/s. Cac
hang doi gin voi cac lién két sir dung co ché SFQ.

node_2

1. Viét kich ban va chay mo phong hé théng thong tin noi trén trong
khoang thoi gian khong ngin hon 4 phit.

2. Thu thap va v& do thi cac sé liéu kha thong va ti 16 mat goi cua timg
ludng tai timg nit, kich thudc hang doi trén cac lién két node 2 — node_5,
node_4 —node_5 vanode_3 —node_4.

3. Thu thap sb liéu va v& d6 thi biéu dién sb luong goi dén d3 bi tré nhiéu
hon 1s.

4. Thay d6i kich thudc goi, toc do phat sinh goi ciia ludong UDP rdi lam lai
céc thao tac trong muc 2 va muc 3. Nhan xét két qua thu duoc.
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Il. Phan tich yéu cau

1. Phan tich dé bai

Bai toan duoc dit ra co mot sb sb liéu diu vao hodc tham sb khong néu
trong dé bai, vi vay dé thuc hién dugc can tuy chon mot s6 gia tri tham s6 nhu
sau: cac may tinh (node si, s2, s3) ndi voi mang bang lién két Ethernet. Tré
truyén lan trén tat ca cac lién két 1a 10ms. Chiéu dai mic dinh cua tat ca cac
hang do1 1a 50.

Bai toan yéu ciu xdy dung mang thong tin v6i 2 ludng dit liéu TCP tir 2
node ngudn dén 1 dich théng qua 5 node mang (router) va 1 ludng dir liéu
UDP tir 1 node ngudn dén 1 node dich thong qua 2 node mang (router). Yéu
cau cu thé phai thuc hién trén phﬁn mém NS2:

- Dung dugc kich ban md phong hé thong trong khoang thoi gian khong
dudi 4 pht.

- Thu thap va v& dd thi va cac sb liéu kha thong va ti 1& mat goi cua ting
ludng tai timg nut, kich thudc hang doi trén cac lién két.

- Thu thap s6 liéu va v& d6 thi biéu dién s6 lugng goi dén d3 bi tré nhiéu
hon 1Is.

- Thay d6i kich thudc goi, toc d6 phat sinh goi caa ludng UDP. Nhan xét
két qua thu duoc.

bé thuc hién dugc cac yéu cau do thi cac thanh vién trong nhom can phai:

- Cai dit, tim hiéu va su dung tot hé diéu hanh ubuntu (hogc cac phan
mém gia lap), b6 cong cu md phong NS2.

- Tim hiéu vé kha thong, ti 18 mat goi, hang doi.

- Thiét 1ap dugc s6 lugng goi phat sinh theo phan b Poisson.

- Tim hiéu vé céc giao thic truyén théng UDP.

- Tim hiéu vé cong cu xir Iy s6 liéu va v& d6 thi trén NS2.

- Tim hiéu céc giao thtic truyén thong TCP.

2. Phuong huéng thye hién yéu cau trén phan mém mé phdng NS2
a. Tao phan bd Poisson

Trong NS2 mic dinh khi khong c6 sin traffic Poisson dé c6 thé gan vao
agent UDP dé mo phong luu lugng mang. Tuy nhién NS2 lai c6 sén traffic
Exponential — thay dbi theo phan b mi. Do d6, dwa vao mdi quan hé giira
phan b Poisson va phan b Exponential, ta co thé xay dung tién trinh Poisson
qua mot ddi tuong ExponentialOn/Off voi cac thanh phan tham so:

. packetsize _dung lirong cé dinh ciia g0i dir liéu
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. burst_time_ thoi gian “bat” khoi tao
.idle_time_ thoi gian “tat” khéi tao
.rate_toc dg ciia goi
Pé tao ra tién trinh Poisson ta cho tham s6 burst_time vé 0 va idle_time
bang % ctia tién trinh Poisson.

b. Tinh thoi gian tré tai méi bo dinh tuyén

Thoi gian tré tai modi bo dinh tuyén duoc tinh tir luc node d6 bit dau nhan
g61 tin tr node trudc dén cho dén khi node dé gui goi tin ay di sang node
khac. B¢ tinh thoi gian nay ta s€ tao mdt file traceAll.tr d€ luu vét tat ca cac

su kién xay ra. Sau d6 s& xay dung mot ham luu trong file .awk dé trich xuét
dir liéu thoi gian goéi tin dén va di ¢ cac node tir trace-file .tr.

c. Tang goi tin
Pé tang toc d6 goi tin sau mdi khoang thoi gian 30s ta dung 1 tha tuc va

trong thu tuc ndy s& cé cau lénh goi lai chinh né sau mdi 30s . Nhu vy ta chi
can goi thu tuc nay 1 1an la dugc. Vé phuong phép ta thuc hi¢n nhu sau.:

- Nguon sl phét cac goi tin véi toe do 1a
1300(byte/goi) x 500(goi/s) = 0.65 Mbps

- Nguén s2 phét ra 1 ludng véi gai tin toe do 1a
1300(byte/goi) x 600(gdi/s) = 0.78 Mbps

- Nguon s3 phét ra 1 ludng véi goi tin toe d6 1a
1024 (byte/g6i) x 400(goi/s) = 0.41 Mbps

Khi thay d6i so goi (1) s& dan dén idle time varate  thay doi. Cach tinh
idle time nhu sau:
1

= A, vay sau khi giam A thi idle_time_ = Tr100

idle time
Rate duogc tinh nhu sau:
Sl:rate =rate_+ 130000 (bytes)
S2:rate_ =rate_+ 100000 (bytes)
d. Tinh ti I& mat géi tai moi bo dinh tuyén
Tinh ti 1€ mat goi tai mot b tinh tuyén bang cach 1ay sb goi bi drop chia

cho tong s6 goi truyen 1a s6 goi bi drop va s6 goi sent. Trong khoang thoi gian
30s thi lai reset s6 goi drop va sb sent vé 0. Ta ciing s& tao mot ham dugce luu
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trong file awk dé trich xuit cac su kién g06i dén va g61 bi rét tur file trace dé
tinh toan ra ti 1¢ mat goi.

e. Tinh do tré truyén thong cha cac ludng

Tré truyén théng ciia cac ludng duoc tinh bang thoi gian tir luc gt goi di tir node
nguén dén khi nhan duogc 201 do ¢ node dich. Tuong tu nhu trén, ta cling s€ tao
mot ham luu trong file awk dé trich xuét dit liéu tur file trace, ham sé& léy ra
thoi diém phat, thoi diém dén dich hodc bi huy cua tat ca cac goi tin cia tt ca
cac ludng dé tinh ra do tré. Cac gbi va cac ludng s& dugc phan biét bang pktid
va fid.

I11. LAp ké hoach va phan céng cong viéc
1. Lap ké hoach

Bai tap 16n dugc thuc hién trong 8 tuan, tir tudn 3 dén tuan 11 cua thuc
hoc, bao vé bai tap 16n tuan 12:

- Tuan 1: Cai dat hé diéu hanh Ubuntu (hodc cac phan mém gia lap) va
NS2. Cac thanh vién trong nhom lién hé véi nhau, to chitc hop nhém bau
nhom trudng, tim hidu yéu cau dé bai, phan cong coéng viéc cho cac thanh
vién trong nhom.

- Tuén 2:Tim hiéu giao thtic truyén thong mang UDP, phat gai tin theo
phan bd Poission. Thuc hién mé phong 1 sé hé thong mang thong tin
don gian trén NS2.

- Tuan 3: Code mé hinh mang thong tin ctia bai sé 15, chay thir va kiém
tra.

- Tuan 4: Gan cac nguodn dit liéu vao cac node va truyén nhu yéu cau dé
bai.

- Tuan 5,6 : Tim hiéu vé sb liéu kha thong, ti 18 mét goi, kich thudc hang
doi, tré dudng truyén.

- Tuéan 7,8: Kiém tra lai code 1an cudi va viét bao cdo.

2. Phan cong cong viéc

Ho va tén Cong viéc

Tim hiéu cong cu xgraph va AWK.

1. Tran Dinh Dat Tinh toan tré duong truyén UDP va vé d6 thi.
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2. Pham Trong Hoi Thay d6i kich thudc goi, toc dd phét sinh géi cua
o ' ludng UDP r6i thu thap va vé do thi.
3. Lé Thanh Nam Nhan xét két qua.

4. Nguyén Vin Tuyén | Thu thap va v& d thi cac s6 lidu kha thong va ti 1¢
. . mat goi cua tu’ng luong tai trng nut, kich thude
5. Huynh Tan Vuong hang doi trén cac lién két.
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IV.Qua trinh thuc hién

1. Tim hiéu va chuan bi cac kién thirc ly thuyét lién quan

a. Cac phuong thirc dinh tuyén
NS-2 thue thi ba chinh sach dinh tuyén:

- static routing (dinh tuyén tinh): La dinh tuyén duoc dung mic dinh
trong ns2. Dinh tuyén st dung thuat toan tinh toan dudng di chinh xac mot
lan tai lac khéi dong. Khi cAu tric mang thay doi sé phai cap nhat lai, do do
chi phu hop véi hé théng don gian, c6 két ndi don va dudng truyén dir lidu
duoc xac dinh trudc.

- session routing (dinh tuyén dong) : cac nit mang ty dong tim ra duong
di t6i wu dén cac nut khac roi lap ra bang dinh tuyén. Bang dinh tuyén sé& duoc
cap nhat thuong xuyén khi co thay d6i . Trong bai tp ndy ta s& st dung
phuong phép dinh tuyén nay

- DV routing: dinh tuyén véc to khoang cach

Dung phuong thirc rtproto trong 16p Simulator dé xac dinh chinh sach dinh
tuyén dugc dung.

$ns rtproto <type>

b. Tim hiéu vé cac giao thirc truyén thong TCP

TCP (Transport Control Protocol) 1a mét giao thirc truyén tai chiu trach
nhiém truyén khoang 90% luu lugng dir liéu trén Internet. Chinh vi vdy, nam
vitng va hiéu rd TCP déng vai trd vo cung quan trong dé dinh cd luu luong
trong Internet. Mic du TCP da duoc trién khai rong khép, no van phat trién
khong ngung. IETF (Internet Engineering Task Force) 1a to chic tiéu chuan
hoa chinh lién quan toi giao thire TCP. Khong gidng nhu cac to chirc chuén
héa khac (ITU hoic dién dan ATM) tat ca cac tiéu chuan ciia IETF mién phi
va co san trén mang.
Mot s6 doan ma NS mé ta phan tich TCP thong qua md phong.

c. Tim hiéu vé cac giao thirc truyén thong UDP

Giao thiac UDP (User Datagram Protocol) hay con goi la giao thuc goi
ngudi dung 14 mot trong hai giao thie cbt 16i cua giao thic TCP/IP, cho phép
nguoi ding c6 thé guri nhiing dit liéu ngan duogc goi 1a datagram tir may
tinh nay dén may tinh khac. UDP khéng dam bao sy tin cdy va thi tu
truyén nhan, cac goi dit liéu c6 thé dén khdng dung thir ty hodc bi mat ma
khong c6 thdng bao. Tuy nhién, UDP nhanh va hi¢u qua hon dbi véi nhiing
muc tiéu nhu kich thude nho va yéu cau khat khe Ve thoi gian, giao thirc nay
hitu dung d6i voi viée tra 101 cac truy van véi s6 lugng 16n ngudi yéu cau.
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Nhitng ¢ng dung phd bién st dung UDP nhu DNS (Domain Name System),
ing dung streaming media, Voice over IP, Trivial File Transfer Protocol
(TFTP), va game truc tuyen.

d. Tracing

Trong NS, cac hoat dong mang dugc trace (luu déu) trong cac simplex
link. Néu mé phong dugc chi truc tiép dén cac hoat dong trace (bang 1énh $ns
trace-all file hay $ns namtrace-all file) thi cac link s€ c6 cac d6i tuong trace
dugc chén thém vao. User cling co thé tao ddi tuong trace voi loai xac dinh dé
luu vét mang tir nguon dén dich bang lénh create-trace {type file src dst}.

Khi timg ddi trong duge chén thém d6i tuong trace (EnqT, DeqT, DrpT,
RecvT) nhén packet, n6 s€ ghi vao file trace xac dinh ma khong tiéu ton thoi
gian m6 phong. Va truyén packet dén doi tugng mang ke tiép.

Link with Trace Ohjects

EanH Jueue I—-1 DeqTI—-| Delay |—l—| TTL |—

drop DrpT }——| AgentiNull |

File trace chudn trong NS2 va dinh dang cua file nay nhu sau:

event | time | TEQI| to | DL | BEC ey ool gig | SEE | St ) sedq | pkt

node | node | type | size addr | addr | nwn | id

r : receive (at to node)

+ @ engueus [(at queus] grc_addr @ node.port (3.0]
- & dequeue [(at gqueue) dst_addr : node.port (0.0]
d : drop [at queue)

event: thao tac dugc thuc hién trong mo6 phong.
time: thoi gian xuét hién sy kién.

from node: node 1 1a node duoc trace.

to node: node 2 1a node dugc trace

pkt type: loai packet.

pkt size: kich c& packet.

flags: co

fid: ma ludng

src addr: dia chi node ngudn

dst addr: dia chi node dich


http://vi.wikipedia.org/wiki/DNS
http://vi.wikipedia.org/w/index.php?title=Streaming_media&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Voice_over_IP
http://vi.wikipedia.org/w/index.php?title=Trivial_File_Transfer_Protocol&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Trivial_File_Transfer_Protocol&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Game_tr%E1%BB%B1c_tuy%E1%BA%BFn&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Game_tr%E1%BB%B1c_tuy%E1%BA%BFn&action=edit&redlink=1
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e seqnum: s trinh tu
e pktid: ma packet duy nhat

e. Xgraph

Xgrap 1a mot cdng cu v& dd thi duge cung cap boi ns. Xgraph cho phép
chiing ta tao ra cac file postcript, anh va 1 sé dinh dang khéc bang céch 4n vao
“Hdcpy”. Cau 1énh goi Xgraph cd thé duoc khai bao trong kich ban TCL do d6
c6 thé xuat ra ngay d6 thi khi két thlic mé phong .

Pau vao ciia Xgraph 1a 1 hogc nhiéu file chaa mdi cap gia tri x-y trén 1
dong (moi dong s& chira toa d cua 1 diém trén do thi ) . Vi dy Iénh : Xgraph
f1 2 s€ v€ ra trén cung 1 do thi cua file f1,f2.

Mot s6 lwa chon khi str dung Xgraph :

- Title : -t “ten_do_thi”

- Kich thudc : -geometry xsize X ysize

- Tiéu dé cho céc truc : -x “xtitle” —y “ytitle”
- Mau cua chir va ludi — v

- Mau nén — bg

1. Thuwc hién chwong trinh
Chuong trinh dugc thuc hién qua 39 ndi dung nhu sau:

1. Tao d6i twong md phong
set ns [new Simulator]

2. Phwrong thirc dinh tuyén
$ns rtproto Session

3. Gin mau cho 3 ludng dir liéu
$ns color 1 Blue

$ns color 2 Red

$ns color 3 Green

4. Set toc dd

set lambdal 400.0

5. Set kich thwéc géi

set pksize 1024.0
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6. Thoi gian giri goi

set ArrivalTimel [new RandomVariable/Exponential]
$ArrivalTimel set avg_ [expr 1/$lambdal]
7. Tao file Trace lwu tit ca thong tin vé mang dang xét
set tracefile [open TraceAll.tr w]

$ns trace-all $tracefile

8. Tao file m6 phéng

set nf [open out.nam w]

$ns namtrace-all $nf

9. Tao ra 3 file chira thong tin bang thong
set f1 [open khathongl.tr w]

set f2 [open khathong2.tr w]

set f3 [open khathong3.tr w]

10. Nguén sl

set s1 [$ns node]

$s1 color Red

$s1 shape box

11. Ngudn s2

set s2 [$ns node]

$s2 color Red

$s2 shape box

12. Nguon s3

set s3 [$ns node]

$s3 color Red

$s3 shape box

13. Pich d

set d [$ns node]

$d color Black

$d shape hexagon
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14. Pich d3

set d3 [$ns node]

$d3 color Black

$d3 shape hexagon

15. Tao cac Router mang Ri

set n1 [$ns node]

$n1 color blue

set n2 [$ns node]

$n2 color blue

set n3 [$ns node]

$n3 color blue

set n4 [$ns node]

$n4 color blue

set n5 [$ns node]

$n5 color blue

16. Thiét 1ap lién két giira cac node mang
$ns duplex-link $s1 $n1 500Mb 10ms SFQ
$ns duplex-link $s2 $n2 600Mb 10ms SFQ
$ns duplex-link $s3 $n3 400Mb 10ms SFQ
$ns duplex-link $n1 $n3 2Mb 10ms SFQ
$ns duplex-link $n2 $n3 3Mb 10ms SFQ
$ns duplex-link $n1 $d3 5kb 10ms SFQ
$ns duplex-link $n3 $n4 4Mb 10ms SFQ
$ns duplex-link $n2 $n5 5kb 10ms SFQ
$ns duplex-link $n4 $n5 1Mb 10ms SFQ
$ns duplex-link $n4 $d3 50Mb 10ms SFQ
$ns duplex-link $n5 $d 1Mb 10ms SFQ
17. Giéi han kich thwéc hang doi giira cac lién két

$ns queue-limit $s1 $n1 50
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$ns queue-limit $s2 $n2 50
$ns queue-limit $s3 $n3 50
$ns queue-limit $n1 $n3 50
$ns queue-limit $n2 $n3 50
$ns queue-limit $n1 $n3 50
$ns queue-limit $n3 $n4 50
$ns queue-limit $n2 $n5 50
$ns queue-limit $n4 $n5 50
$ns queue-limit $n4 $d3 50
$ns queue-limit $n5 $d 50

18. Sip xép topo mang (dung cho hién thi NAM)

$ns duplex-link-op $s3 $n3 orient right
$ns duplex-link-op $n3 $n4 orient right
$ns duplex-link-op $n4 $n5 orient right
$ns duplex-link-op $n5 $d orient right
$ns duplex-link-op $n3 $n1 orient up
$ns duplex-link-op $nl $s1 orient left
$ns duplex-link-op $n4 $d3 orient up
$ns duplex-link-op $n1 $d3 orient right
$ns duplex-link-op $n3 $n2 orient down
$ns duplex-link-op $n2 $n5 orient right
$ns duplex-link-op $n2 $s2 orient left
19. Lap lich cac sw kién mo phéng
$ns at 0.0 "$s1 label \"S1\"™"

$ns at 0.0 "$s2 label \"S2\""

$ns at 0.0 "$s3 label \"S3\""

$ns at 0.0 "$n1 label \"n1\""

$ns at 0.0 "$n2 label \"n2\""

$ns at 0.0 "$n3 label \"n3\""
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$ns at 0.0 "$n4 label \"n4\""

$ns at 0.0 "$n5 label \"n5\""

$ns at 0.0 "$d label \"D\""

$ns at 0.0 "$d3 label \"D3\""

20. Pit kich thwéc bing thong cho cac lién két

$ns duplex-link-op $n1 $n3 label "2Mb"

$ns duplex-link-op $n2 $n3 label "3Mb"

$ns duplex-link-op $n3 $n4 label "4Mb"

$ns duplex-link-op $n4 $n5 label "1Mb"

$ns duplex-link-op $n2 $n5 label "50Kb"

$ns duplex-link-op $n1 $d3 label "5Kb"

$ns duplex-link-op $n5 $d label "1Mb"

21. Dinh nghia thi tuc “finish”

proc finish {} {

global ns nf cwnd f1 2 f3 tracefile
$ns flush-trace

22. Dong file NAM
close $nf
close $tracefile
close $f1
close $f2
close $f3

23. Lwu thong tin mat goéi tai node _x ciia ludng vao file node_x.dat
exec awk -f node_l.awk TraceAll.tr >node_1.dat
exec awk -f node_2.awk TraceAll.tr >node_2.dat
exec awk -f node_3.awk TraceAll.tr >node_3.dat
exec awk -f node_4.awk TraceAll.tr >node_4.dat
exec awk -f node_5.awk TraceAll.tr >node_5.dat

exec awk -f queuesize2_5.awk TraceAll.tr > queuesize2_5.tr
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exec awk -f queuesize4 5.awk TraceAll.tr > queuesize4 _5.tr
exec awk -f queuesize3_4.awk TraceAll.tr > queuesize3_4.tr
exec nam out.nam &

exec awk -f tre.awk TraceAll.tr > treduongtruyend3.tr

exec xgraph treduongtruyen.tr -geometry 1000x500 &

exec xgraph queuesize2_5.tr -bg white -geometry 800x400 -t " Queue
Length2 5" -x" Time (sec) " -y " Packet " &

exec xgraph queuesize4 5.tr -bg white -geometry 800x400 -t " Queue
Length4 5" -x" Time (sec) " -y " Packet " &

exec xgraph queuesize3_4.tr -bg white -geometry 800x400 -t " Queue
Length3 4" -x" Time (sec) " -y " Packet " &

exec xgraph khathongl.tr khathong?2.tr khathong3.tr -bg white -y "Bandwith
(Mbps)" -x "Time (s)" -t "Do thi kha thong" -geometry 800x400 &

exec xgraph node_1.dat node_2.dat node_3.dat node_4.dat node_5.dat -bg white
-t "Ti le mat goi o cac nut " -x "Time (s)" -y "%" -geometry 800x400 &

exit 0
¥
proc record {} {
global sink1 sink2 sink3 f1 f2 f3
set ns [Simulator instance]
set time 0.5
24. S6 byte nhan dwgre tir mdi ludng
set bwl [$sink1 set bytes ]
set bw2 [$sink?2 set bytes ]
set bw3 [$sink3 set bytes ]
25. Cai dat thoi gian hién tai
set now [$ns now]
26. Tinh toan bang thong va ghi no vao file
puts $f1 "$now [expr $bw1/$time*8/1000000]"
puts $f2 "$now [expr $bw2/$time*8/1000000]"
puts $f3 "$now [expr $bw3/$time*8/1000000]"
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27. Reset gia tri sink

}

$sink1 set bytes 0
$sink2 set bytes 0

$sink3 set bytes_ 0

set now [$ns now]

$ns at [expr $now+$time] "record”

28. Tao gia cho cac lién két theo bing thong

$ns cost $n1 $n3 2
$ns cost $n2 $n3 1.33
$ns cost $n1 $d3 800
$ns cost $n3 $n4 1
$ns cost $n2 $n5 80
$ns cost $n4 $n5 4
$ns cost $n4 $d3 800
$ns cost $n3 $nl 2
$ns cost $n3 $n2 1.33
$ns cost $d3 $n1 800
$ns cost $n4 $n3 1
$ns cost $n5 $n2 80
$ns cost $n5 $n4 4
$ns cost $d3 $n4 800

29. Giam sat hang doi

$ns duplex-link-op $n1 $n3 queuePos 0.5

$ns duplex-link-op $n2 $n3 queuePos 0.5

$ns duplex-link-op $n3 $n4 queuePos 0.5

$ns duplex-link-op $n4 $n5 queuePos 0.5

30. Ngudn TCP1

set tcpl [new Agent/TCP]
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$ns attach-agent $s1 $tcpl

31. Pich d-sinkl

set sink1 [new Agent/TCPSink/Del Ack]
$ns attach-agent $d $sink1

$ns connect $tcpl $sinkl
$teplsetfid_1

$tcpl set packetSize 1300

$tcpl set rate_ 5.2Mb

32. Tao file fptl

set ftpl [new Application/FTP]
$ftpl attach-agent $tcpl

$ftpl set Type_ FTP

33. Nguon TCP2

set tcp2 [new Agent/TCP]

$ns attach-agent $s2 $tcp2

34. Pich d-sink2

set sink2 [new Agent/TCPSink/Del Ack]
$ns attach-agent $d $sink2

$ns connect $tcp2 $sink2

$tcp2 set fid_ 2

$tcp2 set packetSize 1300

$tcp2 set rate_ 6.24Mb

35. Tao file fpt2

set ftp2 [new Application/FTP]
$ftp2 attach-agent $tcp2

$ftp2 set Type_ FTP

36. Tao ngudn UDP va tao két noi
set udpl [new Agent/UDP]

$udp1l set class_ 3
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$ns attach-agent $s3 $udpl

set sink3 [new Agent/LossMonitor]
$ns attach-agent $d3 $sink3

$ns connect $udpl $sink3

$udpl set packetsize_ 1024

37. Giri géi

proc sendpacketl {} {

global ns udpl ArrivalTimel pksize
set time [$ns now]

$ns at [expr $time + [$ArrivalTimel value]] "sendpacketl"

$udpl send $pksize
}
puts "\n BAI TAP LON MANG THONG TIN - BAI 15 -D3D \n"

puts"  please wait..."

38. Thiét 1ap thoi gian mé phong
$ns at 0.0 "record"

$ns at 0.2 "$ftpl start"

$ns at 0.2 "sendpacketl"

$ns at 1.1 "$ftp2 start"

$ns at 235.0 "$ftp2 stop”

$ns at 235.5 "$ftpl stop"

$ns at 240.0 " finish "

39. Chay

$ns run

V. Thuc hién mo phéng
1. Kich ban mo phéng
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Thoi diém(s) Muc dich

0.2 Ludng 1, ludng 3 truyén dir liéu

1.1 Ludng 2 truyén dit liéu

235.0 Ludng 2 két thiic truyén dit liéu

235.5 Ludng 1 két thic truyén dit liéu

240.0 Ludng 3 két thuc truyén dit liéu

bong cac file trace va data .
240.0 V€ do thi tré , ti 1€ mat goi, tr€ truyén thong.
Keét thiic mo6 phong.
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2. Két qua md phéng

a) Xay dwng mo hinh mang
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c) b6 thj kha théng
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két node 2 -node 5

e) Chiéu dai hang doi trén lién
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g. Chiéu dai hang d¢i trén lién két node_4 — node_5
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**% Khi ting kich thwéc gdi ciia luéng UDP ta cé

o T7vé duong truyén
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o D6 thi kha théng

Do thi kha thong
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én lién két node 2 —node 5

Chiéu dai hang doi tr

quetesizeZ ST
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én lién két node 4 —node 5
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e Chiéu dai hang doi trén lién két node_3 —node_4
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Nhan xét:

Sau khi thay doi kich thudc goi, toc do phat sinh goi cia luong UDP va
chay lai chuong trinh mé phdng cho ra két qua nhu sau:

Vé do thi kha thong:

Kha thong trén duong truyén tir ngudn sl giam so vdi ban dau do
c6 lién két duong truyén trung voi du’O‘ng truyén UDP.

Kha thong trén duong truyén tir ngudn s2 c6 ting so v6i ban dau
nhung su chénh 1éch khong dang ké.

Kha théng trén duong truyén tir ngudn s3 giam 6 rét so voi ban
dau do kich thudc goi tang lam duong truyén cham lai.

Vé ti 1é mat goi cia timg ludng tai timg nit:

Tai nat 1 va nat 5 khong mat géi vi khong c6 ludng UDP di qua 2
nat ndy nén viée tang kich thudc goi khong anh hudng dén 2 nit.
Tai nut 2, ti 1é mat goi ting cao so voi ban dau. Ta co thé thay trén
d0 thi 1a tir 2-10% 1én dén 16-23%.

Tai nat 3, ti 16 mat goi ciing ting cao do ¢6 ludng UDP di qua.

Tai nut 4, ti 16 mat g01 gidm so vo1 ban dau do ti 16 mat go1 luéng
2, 3 tang dan dén sb lugng goi dén, nat 4 giam.

Vé kich thudc hang doi trén cac lién két:

Lién két node 2 — node 5: kich thuéc hang doi giam tir 4 xubng 3
packet theo biéu dd6 mo phong.

Lién két node 4 — node 5: kich thudc hang doi giam tir 75 xudng
70 packet.

Lién két node 3 —node 4: kich thudc hang doi tang rd rét do lién
két c6 ludong UDP va 2 ludong TCP di qua nén khi tang kich thudc
g61 lam kich thudc hang doi tang 1o rét.

V& s luong goi dén dich d3 bi tré nhiéu hon Is:

Ta thy trén dd thi, s6 luong goi dén d3 tré nhiéu hon 1s ting do
khi tang kich thudc goi, kich thudc hang doi tang, kha thong giam
lam tré duong truyén UDP tang 1én.
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KET LUAN

Qua hoc phan Mang thong tin va viéc lam bai tap 16n da giiip chung em
hiéu duoc vai trd va ¥ nghia cua viéc m6 phong d6i véi thiét ké trong thuc té.
Pay 13 lan dau tién ching em dugc tiép xuc va lam viéc véi cong cu NS2,
nhung van chi & mtc 1am quen va tim hiéu dé biét cach sir dung chir chua thé
su dung thanh thao dugc. Tuy nhién, thong qua viéc thyc hién bai tap 16n trén
cong cu NS2, ching em da hiéu thém va hinh dung dugc nhiéu van dé lién
quan dén mang, dinh tuyén, truyén thong trong mang... Tir d6 s& hiéu hon,
cting ¢6 vé nhiing kién thirc 1y thuyét ¢ trén 16p ma Thay da day. Mic du da
cd ging hét stirc nhung chic chin bai lam cta chung em s& con nhiéu thiéu
sot, mong nhan duogc ¥ kién nhan xét quy bau ctia Thay, c6 dé bai tap 16n cua
chung em dugc hoan thién hon.

Chiing em xin chan thanh cam on!

TAI LIEU THAM KHAO

1. Tap 2 M6 phong trong NS2 — vntelecom.org
2. Tai liéu huong dan NS2:  http://www.isi.edu/nsnam/ns/tutorial/
3. Mot so tai lieu do thay Nguyén Pang Hiéu cung cap.
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