Ethernet MAC sublayer
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e Essentially: CSMA/CD with binary exponential backoff
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An IPv4 packet header
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TCP Header
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Source: https://de.wikipedia.org/wiki/Transmission_Control_Protocol#Aufbau_des TCP-Headers



https://de.wikipedia.org/wiki/Transmission_Control_Protocol#Aufbau_des_TCP-Headers

Applicat. layer FEC - Forward Error Correction e.g. 802.3an 10 Gigabit Ethernet
payload (1723 bits), redundancy (2048 bits)

FED - Forward Error Detection e.g. CRC-32
payload (<see below> bit), redundancy (32 bit)

(<64 bytes: 8-bit CRC; <16K bytes: 16-bit CRC; <512M bytes: 32-bit CRC)

Data link layer MAC - Medium Access Channel e.g. Ethernet:
preamble (8 byte), destination address (6 byte), source address (6 byte), length,

payload (0 - 1500 byte), pad (O - 46 byte), checksum (4 byte)

Payload e.g. VIB (Very Important Bits)
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TCP implementation
(Tahoe, Reno, Vegas, Cubic, ...)

Tahoe: Slow start until threshold;
additive increase until packet loss;
reset CW

Reno: Listen to 3rd dup. Ack;
resend missing packet; divide CW
and threshold in half

Vegas: use dynamic RTTs to
manage outgoing packets

Cubic: Use cubic equation to
calculate CW

e

Forward Packets to
correct ports
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TCP Cubic vs. Reno
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Local IP address space

DHCP, ggf. NAT

Global IP address space 7y .
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MAC Sublayer

19ded d|

IP packet

ARP

(Address Resolution Protocol)

Step 1: Step 3:

Ask for MAC Send

for given IP Packet to
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MAC
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MAC algorithm
(ALOHA, CSMA, ...)
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Devices: Switch, Bridge



Data link layer
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Data rate

bit/s Buffer

Baseband Broadband
Constellation Diagram

Signal bandwidth Channel bandwidth

BER

Symbol rate (baud rate)
baud/s Sampling

Clock drift

SNR




Additional information - Forwarding / Routing Table

222.123.32.0/24 Address prefix Outgoing link

222.123.32.0/24 | 1

222.123.0.0/16

Destination

QOutgoing
link

222.123.0.0/16 2




Additional information - ARP

IP1=192.32.65.7 IP3 = 192.32.63.3

Ethernet
/ switch Router

\192.32.65.1 192.32.63.1 /

CS Network EE Network

192.32.65.0/24 192.32.63.0/24 E6
IP2 = 192.32.65.5 IP4 = 192.32.63.8
F Source Source | Destination | Destination
rame P Eth. P Eth.
Host 1 to 2, on CS net IP1 E1 P2 E2
Host 1 to 4, on CS net IP1 E1 IP4 E3
Host 1 to 4, on EE net IP1 E4 IP4 E6

ARP, Tannebaum, Page 468

Figure 5-61. Two switched Ethernet LANs joined by a router.

this solution is certainly possible, for organizations with thousands of machines
keeping all these files up to date is an error-prone, time-consuming job.

A better solution is for host 1 to output a broadcast packet onto the Ethernet
asking who owns IP address 192.32.65.5. The broadcast will arrive at every ma-
chine on the CS Ethernet, and each one will check its IP address. Host 2 alone
will respond with its Ethernet address (E2). In this way host 1 learns that IP ad-
dress 192.32.65.5 is on the host with Ethernet address E2. The protocol used for
asking this question and getting the reply is called ARP (Address Resolution
Protocol). Almost every machine on the Internet runs it. ARP is defined in RFC
826.

The advantage of using ARP over configuration files is the simplicity. The
system manager does not have to do much except assign each machine an IP ad-
dress and decide about subnet masks. ARP does the rest.



MAC Sublayer

Additional information -
MAC Sublayer

Static Collision-based protocol Collision-free protocol
multiplexing
ALOHA
Static TDMA
Time
slots Slotted ALOHA Static FDMA
CSMA Bit-map protocol
Frequency slots (Carrier Sense

Multiple Access)
1-persistent
Nor-p¥istent CSMA
p-persistent CSMA

CSMA/CD

(... Collision Detection)

Limited contention protocols

Adaptive tree

walk
(adjust number of slots
based on a tree structure)

Devices: Switch, Bridge



Weg - Zeit - Diagramm

| Weg

v

data rate - delay - product:

Zeit max. number of bits stored inside channel

\

delay
packet time = packet size / data
rate

ack packet time = ack packet size / data rate > RTD

delay




