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1) Calculate the path delay from A to B through 2 routers given the following parameters and

topology. 3sAInMANNETIuNTdsayauLduiian A T B lnenusidwes 2 67 Inglden
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Distances between nodes are indicated in the picture. ixﬂz%’]ﬂﬁwiﬂﬂumgﬂizqa;ﬂug‘d

[

&
PNU

Node processing delay (ruartilunisuszunanalunsiazluna) = 10 ps
Propagation speed (Ari3avesdoyaluansds) = 3 x 10° m/s

Link bandwidth (WU13nsvasasd) = 10 Gbps

Packet length (ANUBVBIUNALAR) = 1500 bytes

Queuing delay (AuadlunsiAdsoya) = 2 ms

Every node, including A (sending) and B (receiving) has 1) node processing delay and 2) queuing

delay. nﬂiumsauﬁgﬂ A (naudd) waz B (nauu) azdl 1) node processing delay uag 2) queuing delay
Every link has the same link bandwidth and propagation speed. nﬂadﬁﬁ bandwidth wag
propagation speed 1

S0P 3% 1.2x 1076 =3.6x 10 s
10x10° bit/s

Queuing delay =4 X 2 X 1073 =8000x 107 ° s
3
o7 ™ —3002 x 108 = 30.02x 1076 s
3x108m/s = 3x108m/s
Procdelay=4 X 10 X 107® =40 X 107° s

Transmission delay = 3 X

Prop delay =

Path delay = Queing delay + Proc delay + Prop delay + Transmission delay
Path delay = (8000 + 40 + 30.02 + 3.6) X 107 = 8073.62 x 107°
= 8.07362 ms
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2) Please explain how a TCP/IP protocol stack is working in this picture. et UIgNITNuIeLdaisa
selana TCP/IP protocol stack lugudneansdl (1w uininadiun1aen application luia3esdsegisls
Wnoylsaud transport layer, network layer, datalink/physical layer ‘wﬂﬂﬁuﬁmaﬂﬁuﬁ'ﬂﬂu‘f{uﬁm‘ﬂu

5Awed MntwinezlsTulutumsmusIRureLAToITY)

End system End system
Application A Application
Router
Transport Transport
Network Network Network
Data Link Data Link Data Link
/Physical /Physical /Physical

1. 7 End system \pSeds
1.1 Application layer ¥msiuddsnglinuiiowandunwaeuinmesiitelilideya (Data)
Aldanudosnis uazvhmsimuaguuuunsioans Whsviadeya Susadeya sauferinue/
muaslusiareaiililunszuiunsivdstoya
1.2 Transport layer 9zviinnssudaya (Data) 310 Application layer snuuseenilungus endnnis
¥ segmentation wazyin3Lin Header Usynausievangian port sesmadunmsuazanems
dielldngutoyaifvunmnzaudmiunssuiunislutudaluiBenit segments wagdai
wihflunisenuaunsivavestoya
1.3 Network layer vhmsfumiduvnaiazlilumsivdstoyalaerdoiavitogmaanin (logical
address) Lﬁ'aizqﬂdma&ﬂ’mma WAZYININITIU segments Ny Transport layer Liiovinns
Uszney Header Milutaviioguandosdauaziniossu 160u Packet
1.4 Data link / Physical layer @uwes Data link layer 9291n54fid Header fiusznaused
Mac address wagyimsiiuauynede Tailer faglilumsnsaaeueugnioswesteya
1 frame &1 frame ﬂilsgﬂaiqlﬂé’a Physical layer Lﬁaﬁwmmﬂaﬂﬁ@wﬁaga Binary wagii
ﬂ'ﬁfsiaaaﬂVLUmm?iaﬂmﬂumi%’wiﬁaaﬂalfu'u 91nA aneihdaa Wuhu
2. i Router
2.1 Data link layer / Physical layer 3u#ua1n Physical layer ¥in1ssudiyananindenansnudas
Judeya Binary ududasnduifiu frame ddlsifu Data link layer flagsihmsdnnseamsaindu
vouAsetela manuindureuedetieny Aazvhnsaansuiulugsiu Network layer
2.2 Network layer v‘hmimmaauﬁagmaﬂ;ﬁ%mm Header w&whmsdeuloadunsitarlddssely
W&da Packet asluds Data link / Physical layer Lﬁaﬁﬂmidﬁaga@idu
3. {1 End system 1A3093u
3.1 Data link / Physical layer Physical layer ‘v‘hmﬁ%’uﬁ’mmmmﬂﬁaﬂmqmuﬂaqrﬂmﬁ'aga Binary

udnlasndudu frame dsliiiu Data link layer fiagyinsAnnseansuinduveansetnela
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mnnuinduvenaiedieny nieufunsisdeurugndoenlsy mnnuingnaesiasyinnis
non Header uay Tailer oonuards Packet dulugadu Network layer

3.2 Network layer ¥msn519@0Uflegues3uan Header v04 Packet mawuiniioguasiuidue
Lﬁmﬁ’uﬁaauisuaﬂmu fazsinisnen Header aonldifiu Seement dstuluds Transport layer

3.3 Transport layer ¥n13A3I9@8UAINNYNFBIVEY Segment Yinsasvaeuuazudladeinnaindi
Antulusewhensiudstoya wiouksdusuhlisudeyagniesasudunnidud uagviing
574 Segments waninduiu Data wazastuluds Application layer

3.4 Application layer 9¢3U Data snudvinnsaensiatoyaiiielilsyndsiiaz ludilvigunsal

ANIUNUTNRDINS
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