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OSI 7 Layer

Application (L7 )

Presentation ( L6 )
1460Byte

Browser

UserSpace Session (L5)
IP S t
KernelSpace Network (L3)
Network Device
Ethernet Pack '
l T Data Link (L2)
Network Driver Network Driver
IFG |P ble/SFD FCS :




ClientO|A2] St
Data > MSS : 1460Byte
> MTU : 1500Byte

TCP Data TCP Data TCP Data
20Byte 1460Byte 20Byte | 540Byte 20Byte 2000Byte
IP Segment IP TCP Data
20Byte 560Byte 20Byte 20Byte 2000Byte

IP Segment
20Byte 1480Byte

Ethernet Packet Ethernet Packet Ethernet IP TCP Data
14Byte 1500Byte 14Byte 580Byte 14Byte 20Byte 20Byte 2000Byte

IFG |Preamble/SFD Frame FCS
12Byte 8Byte 1514Byte 4Byte

IFG |Preamble/SFD| Ethernet IP TCP Data FCS
12Byte 8Byte 14Byte 20Byte 20Byte 1460Byte |4Byie
IFG |Preamble/SFD| Ethernet IP TCP Data FCS
12Byte 8Byte 14Byte 20Byte 20Byte 540Byte |4Byie

IFG |Preamble/SFD Frame FCS
12Byte 8Byte 594Byte 4Byte

> TSO, GSO, LRO, GRO s 0| A& > TSO, GSO, LRO, GRO s 8&
> TCP Segmentation, IP Fragmentation, Checksum > TCP Segmentation, IP Fragmentation,
= CPUO| A grL|Ct ChecksumE NICO|A{ §L|Ct

g220|7



3. google.com &2

7. google.com &2

11. X XXX IP S 8. google.com NS FE& SE &

5t
1. hosts File
2. Client DNS Cache

google.com DNS

g220|7



http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com
http://google.com

E4l (Root DNS)

Operator RIPENCC Operator RIPE NCC

IPv4 193.0.14.129 IPv4 193.0.14.129
IPv6 2001:7fd::1 IPv6 2001:7fd::

ASN 25152 ASN

Instances 3

-1 I q
fRiE™

b T3 49 =] +
KEN EBf™

13918
Jaipur Lucknow

313 T o4 pzl

Leaflet | Map data @ OpenStreetMap contributors ! Leaflet Map data @ OpenStreetMap contributors

As of 06/09/2021 4:25 p.m., the root server system consists of 1380 instances operated by the 12 independent root server operators.

As of 06/09/2021 4:25 p.m., the root server system consists of 1380 instances operated by the 12 independent root server operators.

EX : https://root-servers.org/
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DNS &2! ( nslookup )
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Citllsersti. >ns lookup —debug gooale.com

Got answer:
HEADER:
opcode = QUERY,
header flags:

id = 1, rcode = NOERROR
response, want recursion, recursion avail.

questions = 1, answers = 1, authority records = 0, additional =0
QUEST [ONS:

8.8.8.8.in-addr.arpa, tvpe = PIR, class = [N
ANSWERS:

-> §.8.8.8.in-addr.arpa

L -
e name = dns.google
— ttl = 19286 (5 hours 21 mins 26 secs)
AH: dns.google
Address: §.8.8.8
Got answer:
HEADER:
opcode = QUERY, id = 2, rcode = NOERROR
header flags: response, want recursion, recursion avail.
questions = 1, answers = 1, authority records = 0, additional =0
QUEST [ONS:
google.com, type = A, class = IN
ANSWERS:

->  google.com
internet address = 172.217.26.46
ttl =293 (4 mins 53 secs)

Got answer:
HEADER:
opcode = QUERY, id = 3., rcode = NOERROR
header flags: response, want recursion, recursion avail.
questions = 1, answers = 1, authority records = 0, additional =0
QUEST [ONS:
google.com, type = AdAA, class = [N
ANSWERS:

—> google.com
AddA |PuR addrecs = 24A04: B300: 4004: 80a: : 200e

ttl = 223 (3 mins 43 secs)
0|5 goog |l e. com
Addresses: 2404 6800: 4004: 80a: : 200e

172.217 .26 .46

Ciillserst ns lookup —debug google.com 216.239.38.10

Got answer:
HEADER:
opcode = UUERY,
header flags:

id =1, rcode = NOERROR
response, auth. answer, want recursion

questions = 1, answers = 1, authority records =0, additional =0
QUEST [ONS:
10.38.239.216. in—addr .arpa, tvpe = PTR, class = IN
ANSWERS:
-> 10.,38.239.216. in—addr .arpa
name = nsd.google.com
tt| = 86400 (1 day)
AH nsd.google.com
Address: 216.239.38.10
Got answer:
HEADER:
opcode = QUERY, id = 2, rcode = NOERROR
header flags: response, auth. answer, want recursion
questions = 1, answers = 1, authority records =0, additional =0
QUEST [ONS:
google.com, type = A, class = [N
ANSWERS:
-> google.com
internet address = 172.217.31.142
ttl = 300 (5 mins)
Got answer:
HEADER:
opcode = QUERY, id = 3, rcode = NOERROR
header flags: response, auth. answer, want recursion
questions = 1, answers = 1, authority records =0, additional =0
QUEST [ONS:
google.com, type = AdAL, class = [N
ANSWERS:

-> google.com
ApAL 1PvE address = 2404 6800: 4004: 808: : 200e
ttl = 300 (5 mins)

05 good le. com
Addresses: 2404:6800: 4004: 808: : 200e
172.217.31.142
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Autonomous System

e

IGP

| B ISP
s AS 3000
Client
53 ><
4 lel= i EGP . lel=
A ISP B ISP
AS 1000 AS 2000

> AS ( Autonomous System / AIZ2A|AH!) : SLSH 2HLE
5 J

| I—

> |GP( Internal Gateway Protocol ) : AS 2t0j|A] S&I5t= Routing Protocol ( OSPF, IS-IS, EIGRP &)
> EGP ( Exterior Gateway Protocol ) : AS 70| =%t5H= Routing Protocol ( BGP)
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Routing
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> Ethernet Header= Routing= & ff OICH HAEIL|C}
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d2= 5%t =7} 0ofl 427 thE=E |LICEH ( Asymmetric Routing )
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Submarin

=X : https://www.submarinecablemap.com/




Submarin Cable

£X : https://www.submarinecablemap.com/ EAED|H



Cable Landing Station

Actual End-to-End Service Path

Terrestrial = Submarine Submarine — Terrestrial
Network Demarcation Network Demarcation

City PoP

- Submarine :
Terrestrial . Cable Landing cable ship Cable Landing |  lerrestrial

Backhual 2 Station (CLS) .:-.... Station (CLS) < Backhua'
. Y\i, KPS, \'-

Cable

Submarine >

Repeaters

40-100km B
intervals

£X : https://hknog.net/wp-content/uploads/2018/03/07_AnupChangaroth_TheSubmarineNetworkGame_and_the_Implications_of_ShannonsLimits.pdf

> Cable Landing Station ( CLS) : sliX7{|0|=0]| X|&e| HES I Tt HAEE|7| &t &
> St= CLS : E{QF, AHA|, £4
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Datacenter ( Tranditional 3 Tier )

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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----------------------------------------------------------------------------------

----------------------------------------------------------------------------------

Aggregation /
- Distribution
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Access

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Content Delivery Network ( CDN )

Server Farm
4. a.jpg 7He

e e ———

Client



Content Delivery Network ( CDN )
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Content Delivery Network ( CDN )

> Origin Server 2| 25} ZHA 900 Gbps
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Content Delivery Network ( CDN )
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