Ethernet Frames
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Bzanmo;ielicTBIE MOJIb30BATEILCKUX
MIPUJIOKEHUM C CETHIO

IIpesicraBiieHNe TaHHBIX B MAIIMHHO-
He3aBUCUMOM (opmare

Opranusanus CeaHCOB CBA3M.
ABTOpU3anyd U ayTeHTUPUKAIA

OObecnieueHre HAAEKHON ITepegadn
ITAHHBIX

Anpecanysa U MapIIpyTU3AIUA CETH.
OTcrie:kruBaHMe HEIOJIa/I0K B CeTU

OO6cy>KUBaHUE CETEBOTO YPOBHS

JlocTy1l K pazaensgeMon Gu3nIecKoun

cpeze

KosiipoBaHuie JaHHBIX, HE3aBUCHMOE OT

HOCHUTEJIA

dusnueckoe IIpeacraB/JI€eHUE JaHHbIX

RDP, HTTP, SMTP, SNMP, POP3,
FTP, XMPP, OSCAR, Modbus, SIP,
TELNET

AFP, ICA, LPP, NCP, NDR, XDR,
X.25 PAD

ADSP, ASP, H.245, ISO-SP, iSNS,
LoF, LoTP, NetBIOS, PAP, PPTP,
RPC, RTCP, SMPP, SCP, ZIP, SDP

ATP, CUDP, DCCP, FCP, IL, NBF,
NCP, SCTP, SPX, SST, TCP, UDP

IP/IPv4/IPv6, IPX, X.25, CLNP,
IPSec. Routings protocols: RIP,
OSPF, BGP, EGP

ARCnet, ATM, CAN, Econet,
Ethernet, EAPS, FDDI, Frame
Relay, HDLC, LLC, LAPD, wireless
LAN, LocalTalk, MPLS, PPP,
PPPoE, SLIP, StarLan, Token ring,
UDLD, x.25, ARP, RARP.

Bluetooth, IRDA, EIA RS-232,
EIA-422, EIA-423, RS-449, RS-
485, DSL, ISDN, SONET/SDH,
802.11 Wi-Fi, Etherloop, GSM,
TransferJet, ARINC 818,
G.hn/G.9960
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Prehistory of Ethernet

Early 1970 — ALOHANet, AetherNet (4800-9600
bps)
Mid 1970 — DARPA trust for LAN technology

(2,93 Mbps)
1979-82 — IEEE Comity 802.3



User/Application Level
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Physical Level

MAC/Physical Level in ISO/OSI Model

Destination  Source Frame Frame Check Seq.
Address Address Length (CRC32)

8*/6/2* 8*/6/2* 2 4

Payload Data

* — Used very rare



Komutet IEEE 802.3 (1979-83)
e N1an
e Xerox
e Intel
* DEC (Digital Equipment Corp)

* Novell NETWare
* Cisco Systems

 IBM
e ATT



Ethernet frame types: Nowell Proprietary

Destination  Source Frame Frame Check Seq.
Address Address Length Payload Data — IPX Frame (CRC32)
6 6 2 46-1500 4

Only Novell IPX frame payload



Ethernet frame types: Ethernet 11




Ethernet frame types: IEEE 802.3 LLC

MAC Header LLC Header



Ethernet frame types: IEEE 802.3 SNAP

OxAA O0xAA 0x03 0x000000



Ethernet frame flavours

Common type name Novell calls it: Cisco calls it:
IEEE 802.3/802.3 LLC ETHERNET_802.2 LLC
Ethernet II/DIX/Version II ETHERNET II ARPA
IEEE 802.3 SNAP ETHERNET_SNAP SNAP

Novell Proprietary/802.3 Raw ETHERNET 802.3 NOVELL



Ethernet frame payloads types

Common type name Host OS: Payload types:

IEEE 802.3/802.3 LLC Some Unices, MacOS TCP/IP, IPX, SPX

Windows 95 and above,

Ethernet I1/DIX/Version II TCP/IP, IPX, Apple Talk I

Linux, *BSD
MacOS (mainstream 1984- AppleTalk I, AppleTalk II,
UEIDIE, S0 SIVeLE 89, supp. up to 2009) EtherTalk, TCP/IP

Novell Proprietary/802.3 Raw MSDOS, Windows 3.11 IPX, SPX-in-IPX encap



Ethernet frame type determination
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* — or very strange DECNet over IEEE 802.3 LLC



Ethernet type 802.1q

Destination Source 802.1q Payload Payload Data Frame Check Seq.
Address Address Header Type (CRC32)
6 6 4 2 42-1500 4
802.1q Header
Tag Control Information (TCI)
Tag Protocol 1d Priority Code Point  Canonical Format Indicator ~ VLAN
(TPID) (PCP) Y (CFI)/ Drop Eligible Indicator Identifier
(DEI) (VID):
16 bits 3 bits 1 bits 12 bits
0x8100 7 — high, 1 — low 0 — Ethernet MAC/disable

1 — TockenRing MAC /enable
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Level 1 — Level 2 Interaction

0X5555555555 0xD5

72—1526(1530)



Thick Ethernet (10Base-5)




Thin Ethernet (10Base-2)




Fast & Gigabit Ethernet (100Base-TX, 1000Base-




OcHOBBI Xa00- U CBUTUECTPOEHHUS :)
Hub — cinoxxHas sjiekTpuyeckas cxeMa,
KOMMYTUPYIOIIasa BBIXO, KaXK10oro ethernet-
IIOpTa C BXOJaMU OCTaJIbHBIX IOPTOB
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Switch — cnenuanu3upoBaHHBIN
BBICOKOIIPOHU3BOAUTEIbHBI KOMIBIOTED,
OCYIIECTBJIAIOIINY KOMMYTAIUIO IIOPTOB HE HA
3JIEKTPUYECKOM, a HA JIOTUYECKOM YPOBHE

* CBUTUH C KOMMYTHPYIOIIEH MaTpHUlien

* KacKagHble (TUOpUHEBIE)

* CBUTUH C KOJIbIIEBOU BHYTPEHHEN IMHOU
» push-n-pop switches



CxeMoOTeXHHUUYEeCKaA CJI0KHOCTD, a CJIeI0BATEJILHO,
1 cTOUMOCTb ~N?2, rme N — 4ncio nopToB. BeIxon B
KaCKa/IUPOBAHUU.
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MHoroMapkepHasi MHOTOKOJIbIIEBAs CETh.
[TepBrie cBuTuM 1Gbps.
Pacmupsiemble (cTeKupyeMbie) CBUTYH.



Push-n-pop switches
PazmelneHne GperuMoOB B CJI0KHOACCOIIMAaTUBHOU
IIaMsTH
BBICOKOIPOU3BOIUTEIbHEBIE IIPOIECCOPHI,
TaKTOBadA yactora ~10GHz
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Thank You for Your Attention!
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