
Lecture 5

- Network core

↳ circuit switching ( Deterministic)
I

lot of coordinates
Resource allocation/ dependencies
call admission control

Problem to

DM
showFDM equivalence(

www.yaingy.ua,,, Airline sell
more ticketsto

(
store

statistical multiplexing & forward)
no guarantees

-
numerical

problem Datagram Network ( Differential
networks with Vcs queueing )

0sDiscuss tradeoffs
show taxonomy picture
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- internet service Providers (ISPs)
↳ Tier 1

, 2,3 . . . hierarchical

§ Partnerships , peering
Geo - political , socio-economic factors
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- Internet protocol stack

5 Layers ( app . Transport , network , link , physical)( Encapsulation • snow headers
.

Layering philosophy → horizontal
• highlight eze layers ,
and local layers
(net, link)↳ End to end principle

Laptop

CNN server
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Ha = App. layer header. Ht_= Transport layer
header
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•

Is high tpwt⇐ low latency ?

- Throughput , goodput
vacation

analogy

- Latency , delay

↳ Processing , Queueing delay↳ Propagation delay , transmit time way

¥:

-

Avg . queueing delay us
. traffic intensity

throughput ⇒ No . of bits received per
unit time

.

goodput = No . of usefit bits
received per unit time .

000

bits

1-put = 10,000 bps
Goodput = 6,000 bps .

Latency = time taken for a packet
to reach the dest? starting



from when it was

transmitted at the source .

③ Aug. Throughput = 10 pktsls }
A

Avg . Latency = 0.1 s B
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?⃝☒--④☒-⑦If WE
i. Processing delay → CPU cycles .

a. Queuing " → total time waiting
in diff . queues .

3- Prop . delay & transmit . time .

Tx Rx

DelayH÷÷÷÷.light
✓ transmit Receive

time
time time

= Sizeofpkt
bitrate of
that
link



- Real Internet delays snow on

laptop↳ Trace route

e.ge:#
For

a delay ⇒ processing > transmit > Prop .
delay time Delay .

Total Delay from Chicago to India I 150ms .

W/o 9 delay-I 5ms .
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throughput → used by networking
people to

measure end to end

performance
Bitrate → Used by Phy layer people



to measure a specific
link's performance

Both units are bits/ s .

A router forwards 5 pkts /s on average .

Incoming traffic is ☒ platys on average .

What is avg . queuing delay ?
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queuing delay = 0
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queuing delay =

0+0.24%440-0.2=1
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