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TCP options example

Mo. Time Source Destination Protocol Length Info
4 8.168986 192.168.8.11 239 _255.255.258 S5DP 175 M-SEARCH * HTTP/1.1

6 9.888117 192.168.8.11 224.8.8.252 LLMNR 66 Standard query @x7e@l A isatap
4| 1

> Frame 12: 66 bytes on wire (528 bits), 66 bytes captured (528 bits) on interface @
» Ethernet II, Src: Wistron_2d:ab:ba (@@:1f:16:2d:ab:ba), Dst: 3Com _©3:04:05 (09:01:82:83:04:85)
> Internet Protocol Version 4, Src: 192.168.8.11, Dst: 192.168.8.168
4 Transmission Control Protocol, Src Port: 29385, Dst Port: 22, Seq: @, Len: @
Source Port: 29385
Destination Port: 22
[Stream index: @]
[TCP Segment Len: @]

Sequence number: @ (relative sequence number)

[Next sequence number: @ (relative sequence number)]
Acknowledgment number: 8

1888 .... = Header Length: 32 bytes (8)

Flags: @x@82 (SYN)
Window size value: 8192
[Calculated window size: 5192]
Checksum: 8x822a [unverified]
[Checksum Status: Unverified]
Urgent pointer: @
4 |Options: (12 bytes), Maximum segment size, No-Operation (NOP), Window scale, Mo-Operation (NOP), No-Operation (NOP), SACK permitted
* TCP Optien - Maximum segment size: 1468 bytes
> TCP Option - No-Operation (NOP)
> TCP Option - Window scale: 2 (multiply by 4)
» TCP Option - No-Operation (NOP)
> TCP Option - No-Operation (NOP)
> TCP Option - SACK permitted
4 [Timestamps]
[Time since first frame in this TCP stream: @.808008088 seconds])
[Time since previous frame in this TCP stream: @.0@00008208 seconds]




Fast Retransmit and Fast Recovery
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Fast Retransmit/Recovery

cwnd

Slow Start

Time
* cwnd flirészel az optimalis savszélesség korul

 TCP mindig kier6szakolja a csomagvesztést
— Kivéve ha az advertised window kicsi



Csomagvesztés — jo vagy rossz?

* Példa: DSL 10Mbit/s vonal, 2 lehet6ség

a) x% loss vs
b) FEC — hibajavité kad, fix 20% adat
* TCP transport, letoltések: melyik jobb?
* a) 10Mbps — x% loss (pl. BER=10"°)
—1 csomag 1500 byte, 12000bit, minden 83.3 csomag elvész
* b) 8Mbps

— a hibajavito kéd 20% veszteség mindig



RED — Random Early Drop

 Buffer menedzsment a routerekben

— Egy dObaSJOW tlmeo¢




TCP - Wireless

* Probléma:

— Wireless — eleve van loss
* de az nem tulcsordulds, nem szik keresztmetszet!
* TCP rosszul értelmezi, visszaveszi a cwnd-t

— Megoldasok - tobbféle
* WTCP — proxy
« SACK



MPLS — label switching

IP |25|—

—a

Connection Table

@

IP

In Out Label
(port, label)| (port, label) | Operation
(1, 22) (2, 17) Swap
19] —s (1,24) | (3,17) | Swap
(1,25) | (4,19) | Swap
(2, 23) (3, 12) Swap
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MPLS — explicit path

MPLS Core

T

IS-IS used as IGP
with default metrics

Loopback0:

100.100.100.100/32 Loopback0:

200.200.200.200/32
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MPLS védelem

interface Tunnelb500 ip unnumbered LoopbackO
destination 10.0.0.9
mpls traffic-eng

tunnel
tunnel
tunnel
tunnel
tunnel
tunnel
tunnel

==
&

mode
mpls
mpls
mpls
mpls
mpls

traffic-eng
traffic-eng
traffic-eng
traffic-eng
traffic-eng

autoroute announce

path-option 10 explicit name path344
path-option 20 explicit name path345
path-option protect 10 explicit name path3441
path-option protect 20 explicit name

==

u\\@ B
==
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Explicit utvonal

* ip explicit-path name PATH1 enable
— index 1 next-address 10.10.101.1
— index 2 next-address 10.10.12.2
— index 3 next-address 10.10.23.3
— index 4 next-address 10.10.203.20
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MPLS VPN-ek

* VPN fogalma

— Felhasznaladi vs szolgaltatoi

* VPN szolgaltatas vs VPN technoldgia

— L2 vagy L3 VPN — a szolgaltatast hatarozza meg
* Megvalosithatd L1-L2-L3 technoldgiakkal!ll

— VPN megvalodsitas
 MPLS vs Ethernet
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QoS

 Miért kell egyaltalan?
— Lehet QoS nélkul?

* Fair queuing
— RR, WRR, WFQ

e Sz(ik keresztmetszet

— Rate limiter
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V4

Szolgaltatok kozti halozat

Vodafone

\71 .
Datanet ;@'
3 Party
ISP Internet
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BGP példa

192.168.0.0/16

BGP

172.16.0.0/20

10.100.100.1
R1

10.100.100.

g
2
R2

Halbzati technoldgidk és alkalmazasok

16



BGP Megoldas

* R1 * R2
— Neighbor 10.100.100.2 AS2 — Neighbor 10.100.100.1 AS1

— Network 10.100.100.0/24 — Network 10.100.100.0/24
— Network 192.168.0.0/16 — Network 172.16.0.0/20



