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8.1 Introductions

Four Architectures
Ethernet
Token Ring

Token Bus
Fiber Distributed Data Interface (FDDI)

Standards
IEEE’s project 802 : Ethernet Token Ring and Bus

ANSI: FDDI

The data link control of the LAN protocols

- are all based on HDLC
- has adapted HDLC to fit the specific requirements of its own

technology
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IEEE 802 (1)

o In 1985, the Computer Society of IEEE developed Project 802.
— It covers the first two layers of the OSI model and part of the third level

(Other
layers

Other
layers

MNetwork

Network

Logical link control (LLC)

Media access control (MAC)

————— Data link

Physical

Physical

Project 802 OSI Model
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IEEE 802 (2)

e LLC
— takes the structure of an HDLC frame
— divides it into two sets of functions
e contains the end-user portions of the frame

» the logical addresses, control information,
and data

e« MAC
— resolves the contention for the shared media

e contains the synchronization, flag, flow, and error
control specification necessary to move information
form one place to another

e are specific to the LAN using medium
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Network Protocols |

Network Layer

802.1 Internetworking/Briging

|EEE 802.2 Logical Link Sublayer (LLC)

CSMA/CD Token| | Token MAN BBTAG FOTAG| | IS LAN
Bus bus rng
802.3 802.4| |802.5| [{802.6 802.7 802.8 802.9
Physical Layer
802.3 802.4 802.5 802.6 802.7 802.8 802.9
CSMA/CD | | Token | | Token
Bus bus rng MAN BBTAG | | FOTAG| | IS LAN

Juawiabeuew
91N138}1Y3ly/ pue MaIAIBAQ T'¢08 333
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Network Protocols |

Network Layer

802.1 Internetworking/Bridging

|IEEE 802.2 Logical Link Sublayer (LLC)

LAN Wireless Demand Cable-TV
Security LAN Priority Protocol FODI ATM
802.10 802.11 802.12 802.14
Physical Layer
802.10 802.11 802.12 802.14 SONET
LAN Wireless Demand| | Cable-TV FODI STM
Security LAN Priority Protocol T1/T3
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|[EEE 802.X Working Group

WG WG of3! =2 HE
Ol
OSI &= model O} network 2+ &=, network 22| S2| 19| E. Interface of] CHal HE
8021 AL st EFS Atdelct
OSlI A 2 £¢2! data Link & 7H=2Cll, media access &HAlof| 2| &=5IX| 2= link level 7=
S22 HC ol st HEstn mRe mMsich
OSI M 252! data Link & LH2] MAC sub layer oflA{ CSMA/CD &Ale| 7|soi CH3H
8023 | CSMACD | oo oo xpasiey
OSl M| 2 592! data Link = L2 MAC sub layer ollA{ token bus 2rale| 7|0 CHa
8024 TokenBus | _, E51D FES ®HABIC)H
o R OSl M 2 =2l data Link = Li2| MAC sub layer Of[A1 token ring &FA12| Z|=o0il CH5H
802.5 Token Ring HESD FES mHABICH
8026 VAN OSI M 2Z¢2l data  LinkZ L2l MAC sub layer Of[ A metropolitan  area
' network(MAN)access 2212 7|soll CHsll AESt ZFES 2T
802.7 BBTAG Board band cable i 2HA ZHEStT 802.3 2 8024 0f 7|0{sk= Z7|&X|& group
802.8 FOTAG | ¥ fiber cable Ol Z4siA ZE5HD 8023 2 802.4 0l 7|0{5H= 7|&X|2 group
802.9 IVDLAN | S4/data St LAN 2| 7|Soll tiaf AESHY EFES ZHEict
802.10 SILS LAN O 2t5F Secuiity =8I E A ESHY EFS 2HAGHCL
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WorkGroupg S& U a2l E

| &

[HM

& 2| : IEEE802%F &

: HILI(High-level Layer Interface, 19 91 E{H 0| A)
:0SIC| OO0l &3 &2 =2 L& MACS 1 LLCS 12l
AASEOIHE A 20 &4A)Ue| IHHIOIAE =2 H

ot a2 = gt

1)IEEE 802912 3] At CHR= LANOII| &1 H o & 2 A
2)LANDF WANZE < 0fl 5 QIEIHI EH 2

3)UIER T Z2l(LAN/WANZ 2| S)
- A9 Z : 1)LAN-WAN H =, LAN2} &=

2)2} S EI(Z 2 & ) BHA(MAC Bridge)802.12] ATHY E 2
SHAI T} 802.59 AA 2HREl BHAIO] HEHA

3)OSIHE T 2A2[(CMIP)}2| H
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H Z! : LLC(Local Link Control, =2l &3 M)
SN O0SIELZZEE N2 HOIH &3 52| BHEQI LLCE Al o &,
HHZ O] MACOI S X 0IHA, OIOIEE =1

o)

HXte| E=32JF CHAHO| Ct.

- OIS : 1)LLCErY 1/2/3/4

2)802.10(LAN Security) A1 2] &2/ S0l Ml 282

SDE(Secured Data Exchange) 2t 0|0 E&=3tE
LLC2te &4 & LLC 22|



Chap-8 (Layer2: 1 AN)

- H& : CSMA/CD(Carrier Sence Multiple Access with Collision
Detection, BtSIZ Al USHRANA/S=EE)
| ?I XIot= MAC?!

Of
Fa2etdA =2 WM AH

- A9l & : 1)10Base 5/10Base 2/1Base 5/10Broad 36/10Base-T
10Base-F
2)FOIRL(Fiber Optic Inter Repeator Link)2| & &g}
210l =¢:62.5/125.85/125
3)100Base-T4 /100Base-TX /100Base-FX

& 0ls S48 24, 100Base-T2
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-=& 0SS EX2E H2352l otfl BHEU fIXlot=E MACR! E2H
A (EEEEHE HlHHE)S| HE=otE At 2 stlt.
- MOILHE :1)1/5/10Mbps EZ EBHE 814
2)9HBIO1“_HE IAMGISEAHNE = 2101 )
el B2
- @& : Tonen Ring

Jio
_Iﬁ

:OSI EA£28 K232 ol BHE 0l ?I Xlot= MACE!
EZE(HOIABE)SIA O HEF}
AMOILHE : 1)4/16Mbps EZ & (STP: =
2)MACESI X 2] &t J|s¢l etE AN AA Y 2HAl
3)4/16Mbps2| UTP(HI0IS)E=/ZT0IH E=
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: MAN(Metropolitan Area Network,= Al 12 UIER )

:OSI A28 H2352 ot BHE 0l 9 Xlot= MACE!
DQDB(Distributed Queue Dual Bus, S &tef O|SHA MESZ28H4A])
Ol EE3IE a2z SHL.

- MOl E : 1)0|= 7= DS 1(Digital Signal Level 1,1.5Mbps)

E =cls AHHO0IA

Jo oR
Jd 0

2)DS3(45Mbps)2 S2IZ QB H 0l A

3)SONET(&=s)Is4)E =cls HH 0l A

4)B-ISDN(Z TS ISDN)2| ATM A DtO| & 3t

5)622Mbps MESC0l CHet LS
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: BBTAG(Broadband Technical Advisory Group;, 2 Jl=
ANE Od8)

. |EEE 802.30|Lt 802.4 &)t AL = B2 = 6H
LAN2| Sc|# &= A dot= J0l et Jl=Xel XI&S etlh.

&2 2=

: FOTAG(Fiber Optics Technical Advisory Group;
S0 Jl=Ald &)

l-J

. IEEE 802.3/802.4/802.5/802.6/802.12= 2

LAN/MANOI AFS Bt ZTHOIH O 22I72 X0 (e I &=
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: IS LAN(Integrated Service LAN; S & /00l & S & LAN)

AMOILHE : 1)&8 S5 T (912]):4Mbps(450m),20Mbps(135m)

2)MAC:Request(Z4AI L)/ JHE(G1IH A
3)PBXLI ISDNt2| @&t = Hot ME 4
N2 48 TACZ MOISSAO0| Jis
(& 3t 0l LF Twisted paird 0l 2t JFs)
5)Isochronous Ethernet(16Mbps) H &
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: LAN Security

: IEEE 802 & & 802.3/802.4/802.52| ME LHEUAM, &
S0XMIt SF/UO)TP/ZIU0IHS2 2 CHeFetE 1)
HS0ICIHIt s&/U0I8/8 422 HEIOICI K =2tE 0
[Ct2t LANOII A 2| Security HE=32t2 =2 40| 54, 1988
H 72 FH A2E JHAIRLCLCE

- AOILHE : 1)0SI HI75 ApplicationS 0l I XIot= 23S key

Helo &2

2)0SI XI2= Datalink= 2| LLC2F MACAHO| Ofl €I Xl
o= SDE(Secured Data Exchange)2| & 2
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: Wireless LAN(2 & LAN)
 HOIE S &~

Jo R
Jd 0

dat/sU=0 et CHE 802 & LANYE &

I
0z

2= 24 LANS MACHH 22| #22 HEF3IE

(Hato 2 St
- A OLHE : 1)IMbps/2Mbps8| HE @S| A S A HI A XS 20m
x20m

2)=c2ls X2 & Z(PHY):2.4GHz(ISMEH &) A &
Eg SAYAIS FH(EI 45 1),

DS(A&E & AN2E Hel &2 Al K

aa
[+

3)MACE 2 £ A CSMA/CD(Collision avoidance)

EOl Al O
S — o -
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0

- 04X

3 & . Demand Priority(100VG-Any LAN)
- =808 #AL2Y H232l of =
MACO! C|BHE SHAYAC HESE HA(RSgAEHA=
5B6B,NRZ& A1) 2
-dOLHE  1)ESE5E 100Mbps/3E HAAHOIE EE52=2
Z O 2.5km

HU
ol
(W

2)802.31F 802.52] Lol LSt MAC MHIAC

NES

3)4% UTP/24 STP/ZTHOIHH Sl Al O X

4)MI1(Media Independent Interface, O MBI 2/ & QIE4HI O] &)
5)01= 24 UTP, 100Mbps Ol At9] B&£E AlC
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: Cable-TV Protocol

:OSI HAEE K232 ot B0 2 Xlot= MACE!
Cable-TVEZEZ2| H&E3tE AL 26,

- a2l E  DCATV of EQIE (U =HEE XU 2l THE

Jo R
Jd 0

| ﬂ

2)ZEIOICIN GIOIH S MBlA SE(QOS)0 tHiet S

3)802.14 LAN Oll=dI0l & JIs2 &2
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N

- Wireless Personal Area Network

S

- =5
2Hel F4 HZ&E J|=2l 'bluetooth (Bluetooth)2| H &.
802.15.10| sUi=U A +=H, handheld J[J[E 2H2l B UHA FH
HE ol H=2=2 Eel MEE A2 AT =L,

- H& : Broadband Wireless Access Working Group

- =24 Z2UE 2 ANA (B A Al A (wireless access)= “FE = 0O

=gl 201 HERIAZ2 AIEA &) Oldet 46 VAL SE2 ITUNA

"* Ol & MHEIAQI FS(Fixed Service), MS(Mobile Service), FSS(Fixed
Satellite Service), 12| 12 MSS(Mobile Satellite Service)2l S0lA H32 =
O||:|_
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0

Jad o

4

. Resilient Packet Ring Working Group (RPRWG)

==

RPR2 AlAD(DPT)Q =E(iPT)0l S4/0/E 0 IEEENA EZ=35t &
S1Z=0|M 0I2 Qo &0 IEEE 802.17 RPRWGO| MAEYD =
off 120l Ol0 &t EESH&E A S JIS53HAIZ]1D] 200 RPR AllianceJt
AL UL,
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IEEE 802 =& Q&Y

4J1 2] Working Group

802.11: WLAN

802.15: WPAN(Wireless Personal Area Network)

— Bluetooth

— UWB(Universal Wireless Broadband)

802.16: BWA(Broadband Wireless Access)

— WiMax(Worldwide Interoperability for Microwave Access)
— WiBro

— HSDPA(High Speed Download Packet Access)
— HSUPA, HSHPA

802.20: MBWA (Mobile BWA)

2t X E0| BES DRMES S HOIHEE L 0|SA
ZOI0IA (D2 1OIAS 20 QoS 2 UDD| 252 A0ISF A
HIAS NSt ASS & £ A0
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&
| {
Nash-DOFDM Hﬂh“i EWA
e
HSDPA
MWA W-C DME J
(Mobile) IEEE 802.16a
cdmas T,
IS19 58 I obile Wireless MAN
" camazepo 1x
JIGFP-2
N edma2od0 1x EV-DO
—
C;L;J, IGEE B0R.15.1: Bluetooth I@W’B‘*b
5 4 IHEE 802.15.3
— - IEEE 802.11a] HIPERLANZ m.;—;ﬁﬂ
(Nomadic) IEEE B0 11 |EEE i}i‘_i b
h—lv - Wireless LAN
e
FWA
(Fixed)
10k 100k 11
(= 1) = TH =0 24
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8.3 Ethernet/IEEE802.3

Fast Ethernet

802.3

1(00Base-T4 100Base-X

Baseband Broadband | 4 pairs of UTP
Digital Analog
(Manchester) (PSK)

‘ 100Base-TX I ‘ [00Base-FX ‘
10Based 10Base? 10Base-T 10Broad36

[Based  100Base-T 2 pairs of UTP or STP 2 optical fibers
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|EEE P802.3

o IEEE P802.3

|EEE P802.3

|[EEE STD 802.3z-1998,
IEEE STD 802.3aa-1998,

© O O

IEEE STD 802.3ab-1999,
IEEE STD 802.3ac-1998,
IEEE STD 802.3ad-2000,
IEEE STD 802.3ag-2002,
IEEE Std 1802.3-2001,
IEEE P802.3

IEEE P802.3

©O O O O O O O



http://www.ieee802.org/3/trunk_study/index.html
http://www.ieee802.org/3/10G_study/public/index.html
http://www.ieee802.org/3/power_study/public/index.html
http://www.ieee802.org/3/z/index.html
http://www.ieee802.org/3/aa/index.html
http://www.ieee802.org/3/aa/index.html
http://www.ieee802.org/3/aa/index.html
http://www.ieee802.org/3/ac/index.html
http://www.ieee802.org/3/ad/index.html
http://www.ieee802.org/3/ag/index.html
http://www.ieee802.org/3/1802rev/index.html
http://www.ieee802.org/3/ad_hoc/etholaps/public/index.html
http://www.ieee802.org/3/smfx_study/index.html
http://www.ieee802.org/3/smfx_study/index.html
http://www.ieee802.org/3/smfx_study/index.html
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Evolution of CSMA/CD

Access method: CSMA/CD

Addressing: its own network interface card (NIC) has 6bytes
physical address

Implementation: types of cable, connection, signals in MAC and
PHY layer

MA
Multiple access

CSMA
Carrier sense
Multiple access

CSMA /CD
Carrier sense
Multiple access
Collision detection
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Implementations

DSAP | SSAP Contml Information

e
Destination Source Length 3
H il itk address address PDU Rl SiLE
7 bytes 1 byte 6 bytes 6 bytes 2 bytes 4 bytes

Preamble 56 bits of alternating 1s and Os.
SFD Start field delimiter, flag (10101011)

Llﬂ Mbps ] [ Baseband J [500 metera
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Wiring Configurations

10Base2

— Thin-wire (0.25 inch diameter) coaxial cable

— Max segment length of 200m

10Baseb

— Thick-wire (0.5 inch diameter) coaxial cable

— Max segment length of 500m

10BaseT

— Hub (star) topology with twisted-pair drop cables
— 100m to hub

10BaseF

— Hub (star) topology with optical fiber drop cables
— 1.5Km to hub
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IH j [Cable terminal}

Thin coaxial cable,
maximum 185 meters

Network interface card
(inside the station)

10Base-T Hub

4-pair UTP prjin EH O O s
Unshielded twisted-pair cable / \ E\Q\

R R E:'\
Dﬁ | DE-U:J_{ [ RI4S jack

] — '
— [Network interface card]

(inside the station)
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Hub configuration principle

S e
4 N
Z 1 %

MAC unit MAC unit MAC unit

Station Station Station
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8.4 Token Ring

IBM token ring 4/16Mbps
IEEE 802.5
Active Repeater : CSMA/CDELH &#Hel &5
2 trafficl A CSMA/CDECH &2l
Ct = & oM/t
W

s HMARH 2E ALE

=
AL
=
1

>
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Token ring network: principle of operation

=R

HgEl= =
GIOIHE SAGHH 2=

Free Token
ree Token

-FreeE22 =0
-Free E22 busy& BIR D HIO0IHE ¢

oot

A S22
5O ™M Free Tocken
AHEH 2 release

A
e
g
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Token ring wiring configurations

(a)

(b)

Hub # concentrator

Station 1 Station 2

MAC unit MAC unit

= |l

ol e 1 P N

Hulo/ concentrator I I l‘ L_

* oA Trom station +

Statian M

*

MAATC unit

‘ I Shielded mwisted-pair [STP

drop cables — 3 pairs per coble

o/ from station +

> |

et

-ﬁbq—

> o

Inzered

inclueding power

Station coupling unit
{ =L
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Token Passing Bus

e |[EEE 8024 XL &
« Bus & EH, Logical Ring2l -+~ 2 contentionO| &1 Ct
o BroadbandL} Carrier band cable Al 2

Logical Ring

Successor of C

111
oM@}
n o
11l
> W

w o

Predecessor of C ...

s
OO0
w o
i
w >
7'y
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8.5 Bridges

Repeater |Bridge |Router | Gateway
Pysical e | Different | Different | Different
Layer
oSl : :
Sane Sane Different | Different
Layer 2
o Sane Sane Sane Different
Layer 3-7
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Repeaters
(a] End station End station
T tm——g |
|
I c—— 1IC
MAC e MAC

PHY = Repealer = Repeoier e PHY

LAN segment LAN segment AN sagyment
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Bridges
(b) End station End shation
! B |
LLC LUC
Ralay
e et AC MAC st e
FHY PHY PHY PHY
Bridge

LAN segment LAN segment
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Transparent bridge schematic: architecture

fa) Bridge
/ Siaton | Per b} i) i
aokimss | number
Sohon | Por Sofon  Pod
F;:Sf acdrmss | numbar acddrmss  rwmbar
o B B |
| 7 | 1 7 | 1
i ] 2 3 1
Pt B T b
gL 5 | 2 5 | 2
b 2 b 2
| - N/ \ /
MAC Marm MAC
b chipaat h:FFuT chipsat e bidp |
§ 4 Pott Pt an Pn‘t
¥ ¥ |1
LAN sagment A LAN sagment &
| | | | Fr Fr
1)(2 3 4
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8.6 FDDI(Fiber Distributed Data Interface)

 ANSI X3T9 standard

e Dual counter rotating ring

* Fiber optic cable

e 100Mbps

e Max 4500Byte frame size

e Up to 200Km ring

« Max node distance 2Km/Max node 500

* Frame — preamiel SO Frame-CTR DA $A DATA FCS| ED FS

PA: Preamble

Preamle| SO FC ED SD: Start Delemeter

DA: Destination Address
SA: Source Address

FCS: Frame Check Sequence
FS: Frame Status
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FDDI Network components

SAS SAS

Inaarred\ N /E’-_.rpua.uad

r“i

Primary ring H&I I—p—l I\Kx Media interface
Connechyr
Wiring
cohcantrahor
Inseﬂed ‘ ‘ 5

Secondary ring Primary ring ’DPIIECI| coupling unit

SAS = single atkach station S = slave key
M = master key DAS = dual attach sktion



FDDI wiring schematic

()
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 Concentor |

LAN flogr 2

Buliding 1
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FDDI Protocol

Logical Link Control
IEEE 802.2

Media Access Control
(MAC)

Connection based service, Connectionless service S 0|}l 2t = HIH Jls

Frame1} Token2| Foramt, Error 2=, & x|

2! Fault Isolation & 2+ timer Ml & &

Physical Layer Protocol
(PHY)

Data Encoding, Decoding, Clock S 7|

Physical Medium Dependent
Layer(PMD) C

P,

ton

fonnector, Jitter, Outputpower, Input sensitivity, 22 St Al

« FDDI ZF 4

L
-

—

—

/ WAN

// Router

Concentrator

&Router/Gatewa\,— j

|

Bridge

IEEE 802.3 LAN
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Comparison
 Access Addréés Data Error
Network | Method Length | Signaling Rate Control
Ethernet | CSMA/CD | 6 bytes Manchester | 1, 10 Mbps No
Tokenring | Token b bytes Differential | 10-16 Yes
passing Manchester | Mbps
FDDI Token b bytes 4B/5B 100 Mbps Yes
passing
Lo
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8.7 High-speed LANSs

e [ast Ethernet

e Switched Fast Ethernet
o Gigabit Ethernet




Ethernet & & CH|
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Fast _ _
Ethernet Ethernet Sigabit Ethernet
First
Shipment 19=22 19394 19397
Spead 10RAAb P = 100rRAAbPEs 1, 000 Bb P =
SOl U Larae Image Files,

Applications

File Sharing,
Frinter Sharing

CompuJting,
Client " =Serwver
Spplications.
Database
SACCESS

FAUltimmedia.
Intranet Access,
Data Warehouu=sge
SCCeES s

Fetwsrark
INnfrastructure

FRMetwork RManagement

A= Trainina

Fetwwrark Agt
Tool=

rHetwsork kgt
Spps

rNetwoark kA9t
Flatfarm

o Change

Inwestment
Frotection

o Change

Inwvestment
Frotection

FHNetwork Infrastructure

Fetwsrork
D peratimg Sws=

Fetwsrork
Frotocols

Euild “Wiring

o Change

Inwestment
Frotection

o Change

Inwvestment
Frotection

Desktap

H==r Training

Cesktap
Sapplications

Crivers

rHetweoark Interdfac e
i ard

o Change

Inwestment
Frotection

o Change

Inwvestment
Frotection
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Gigabit Ethernetl] M=He| R<F

Ethernet Fast Ethernet | zigabit Ethernet
I0Base T 100 Base T 1Gops

[iata Rate 10Mbps 100Mbps |Gops

Gat 5 UTP 1008 100K 25 - 100M

STR/Coay R0k 100K 25 - 100m

. . MM (hd)*

Bultimode Fiber | 2km ok () ++ AlOM

single-mode | oe, oK K

Fiber
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Gigabit Ethernet Migration: Upgrading Switch to

Server Links

End User Connections

100Mbps 100MMbps 10rbp s 10mbps 10Mbp s 10rbp s

1O0MRA 1O RA 105100
Hepeater Hepeater SV I SV I =Y I i I Sawvitche =
| | | | | |
100 100 100 100 100 100
b ps b ps b ps b ps MMbps b ps

Fast Eth ernet Switch I

éogh&

Server Farm

Upgrade to

- — Gigahbhit Ethernet

End User Connections

1T00MMb ps 1T00kMb ps 1Tardbp = 1T0mbps  10Mbp s 1Tardbp =

100 M 100 M 104 00
Fepeater Fepeater S I S I = I SV I Switche s
| | | | | | -
100 100 100 100 100 100 igabit
MMbps Mb ps hMbps Mbps Mbps hMbps Ethernet MIC s

| | | | | | .
Gigabit Ethernet =
Switch or Hepeater =

High Perfarmance
Server Farm
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Gigabit Ethernet Migration: Upgrading Switch—to-

Switch Links
End User Connections End User Connections
10Mbps  10Mbps 100Mbps 10Mbps  10Mbps  100Mbps
101100 S 5-.‘.,.- 100 100100 100k
Switche s Repeater Swilche s | I Repeater
II:II:IMtJ;:Js
O£
= 100
Ej—g Mbps
Server
Farm

Upgrade 1o

. — Gigabit Ethernet

End User Connections

End User Connections

10Mbps  10MMbps  10Mbps 100Mbps 100MBb ps 10Mbps 10MMbps 10kbp=
100k 1D0kA
W ] IL SW I Repeater Repeater SW I SwW I SW I
100Mbps ) ) 100Mbps
Sigabit Etherm et
. I hWlodules I
B -r"-rf ) .“-\_"'* E
ﬁ_ = _|  100/1000 - ~-..| 100/1000 = Ej
= 1000 Mbps =
o | Switch Switch =3
2 =&
Server Server
Farm Farm
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Glgabit Ethernet Migration: Upgrading Switched Fast Ethernet

BRackbones

A=A = 3 BN = = gn Bun B = g = 4

End User Connections

100Mbps  100Mbps  10Mbps 10Mbps 10Mbps

10Mb
P* 1000
100m4 100 Switch
Repeater Hepeaterl SW SV SW S\ DI'.EIDLIIZ:E
I |
100 100 100 100 100 100
Mbps Mbps Mbps Mbps Mbps Mbps

Fast Eth ernet Switch

100k B ps Backbhone
Upgrade to
Gigahbit Ethernet

End User Connections

100Mbps  100Mbps 10Mbps  10Mbps 10Mbps

10Mbps
1001000
100mM 100 I I ‘ I | | I Switches
Repeater || | Repeater ad s Do S or Routers
Gigabit Q0o 1000 1000 1000 1000 1000
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Gigabit Ethernet Migration: Upgrading a Shared FDDI

Rarlkhnna
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Fiber Fiber Fiber Fiber \ /
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Gigabit Ethernet witc
FDDI Backbone 1000Mbps Full
Duplex

Building Backbone
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Gigahbit
NP E> A [ g
A
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'\\Bmkhuneﬁ?"
C |9 A
— 6 1000M bps
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Campus Backbone

FDxl
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o= Concentrator




R EC S
A EfRE] £

dz5tze
4]

EdiH F
Ee] oA 228

&2 o,
H e

Chap-8 (Layer2: LAN)

113 L osicel Lik Contred)
ECEES
MAT Medmm Acress Cootred)
 (RIE Gzt Meda hidependent berface)
' ]  100IEASE-T
- ummm&:xﬂa@ﬂa@]. ﬂagq%q
rﬂﬂrﬂilanmmﬁ] [&ﬂ?ﬂ{ﬂm}ﬂ (4 TP &
3 ErjA]H Egiy |

I I
[ﬂ—;ﬂzﬁ] [cgeng

e | | 398
+

1000BAE- LE

*

] [QEJE%][ m ] Lo

Er&1|=‘~1H1

i UTFP# % &
r—F — >
1000BASE- = 1000BAE- X 1000BASE- T

L35 1) 7|7H(E 0]0e] Bl E A5




Chap-8 (Layer2: LAN)

{PHY)
Phrysical
o - L

10Base-T

1bgs MAC
{CEMACD)

100Base-x

bit-wide 8 &

L

1B MAC
{CEMACD |

FLE
(Manchasssr codfing)

L

nibbleldbit-

PRLA
i gizing)

PCE
(4B coding]

PAA
{seriafizing)

M
(R-46)

PO
(0% SOreEinn)

ki X k)

M
(R-45)

(a)

ek 125 bt

()

1000Base-x

1Gs MAC
{CEMANCD with carrier
Etaniion ahd burssing |

widerd o

¥ TP ¥FEYYRENY

byt

& (Bbit-wide 7 =

PCS
{EE0B cading)

PAA
iserilizing)

Pl
{0 SOfmaREicn)

MIH

(Rub-45, DB,
)

ke 1 25Chand)

(c)

PL%:Phy=ical layer signaling, PMO:Physical medium dependent
PC5:Physical coding sublayer, MO:Medium dependent interface




Chap-8 (Layer2: LAN)

Fast Ethernet #=

100BASE-TX : 100 Mbps®] <%, baseband A%,
2 A9l twsited pairs A&t 4SS 2

100BASE-FX : 100 Mbps® <%, baseband A%,
2 o] HAFE ARSI S Bk

100BASE-T4 : 100 Mbps® <%, baseband A%,

4 9] twsited pairs AFHES= 42 @3

Ao 3 71A F+AE FoA 100BASE-TX ¢}
100BASE-FX+ 100BASE-X2} 3.




Chap-8 (Layer2: LAN)

100Base-T Wiring &=
Ele! 100Base-T¥ 100Base-T4 100Base-FX
H OIS 2pairs 4nairs multirmode fiber
Categary SUTF Categary 3/4/ two-stand
ar Type | STF 2 LUTF
S
HEYA | full duplex nalf duplex afheiiey
full duples
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[EEE 802.3u (100 Mbps)
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Gigabit Ethernet #=

e« 1000BASE-SX : 1 Gbps® =%, baseband A&, 2
9] Short wavelength multi—-mode optical fiber=
AVE-oh A S Eskt

e 1000BASE-LX : 1 Gbps® <%, baseband A%,
9] Long wavelength multi—-mode T+ single
mode optical fiber& AF&3l+= 45 w3t}

e 1000BASE-CX : 1 Gbps9 <%, baseband A%, 2
Aol short shielded Copper wires A8t 124
S okt

e« 1000BASE-T : 1 Gbps® €%, baseband A%, 4
A = 8 A9 category b UTPE AFS-38+= 12 &
2Fsto)
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Gigabit Ethernet
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[EEE 8023z (1000 Mbps)

[EEE 802 3ah (1000 Mbps)

Short
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Long
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2 WM or 5M

Short Category 5
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COfp e 4 ot § patrs
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LANZtAE ] Gigabit Ethernet Switch
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bigatal Erbemet Machies
100 M LT
111 o, " a—
Server - Tk mwmowmn o T _|
Farm Farm
00 Mbps 100 My
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Fast Ethernet switch and 10/100baseT hubs

Fost Ethernat switch

Server | L'_. E Sarver
AT [HFHTEmnm

Coo oo os o el

N o
I 1} |

100 Bosa T Hub 100 Base T Hub
"""""""" 10 Eosa IR 8
1, " A . e
Staticns N lII | IIl . Stations
1, o i
Stations

e 100Mbps duplex lines g | /1 O0MbBRs {CSMA/CD) haltduplex lines
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High—Speed Network Capabilities

Capabilities Gigabit Ethemet Fast Ethernet

P Compatibility Yes Yes Requires RFC 1557 or Yes
IP over LANE today; FPNNI
and/ar MPCA in the future

Ethernet Packets Yes Yes Requires LANE Yes, though 2802.1h
transiation
bridging
Handle Multimedia Yes Yes Yes, but application needs Yes

substantial changes

Quality of Senice Yes, with RSVP Yes with RSVP Yes with S¥Cs or RSVP Yes, with RSVP
and/or 802.1p and/or 802.1p | with complex mapping from and/or 802.1p
|ETF {work in progress)

VLANs with 802.10/p Yes Yes Requires mapping LANE Yes

and /or SVCs to
802.10

‘Table 4. High-5Speed Network Capabilities
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1)

JH

S RS HZ=O

— ; 1

[AAEF]

1. 0l= IEEE 802.11, 114, 11b, 11g + 3
— CDMA/CA (Collision Avoidance)

2. 78 ETSI BRAN(Broadband Radio Access Networks)2| ot 0] 14 eH
(HIPERLAN : High Performance Radio LAN) 7=

3. € = MMAC — PC(Multimedia Mobile Access Communication
Systems — Promotion Council) 713
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8.8 LAN protocols

(a)
Metwork layer
LT sublaryer (b}
' } inkloyer B EOL]
MAC sublayer
] " 402,
Convergence sublayer gg%%
.JU
' ' Fhysical loy 807
802.3z

Fhysical medium-dependent sublayer

' ' 802.5

5 Transmission medium S

Stafion management

Transparent bridges
Logical link confrol [LLC)

CSMA/CD [Ethernet) bus
Fast Ethernet

Hopbyhop switch flow control
Gigabit Eernet

Token ring
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PDU format

DSAP SSAP Control Information

e ﬁ- i ""ﬁ ""\ "'-. O e
1._#.'1.;} Lﬂf’ﬁéﬂhﬁﬂhﬁ"ﬁ H‘:‘*;-. E _.a.i'.l.'-. -e-u.-*u._ha!.'t ﬂ‘h S E G

DSAP: Destination service access point
SSAP: Source service access point

[Used for upper-level addressingj

A
[ DSAP SSAP | \

0individual O command [ Used by IEEE]
| group | response

-
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Control field of a PDU
DSAfj SSAP | Control Information
P Ty 2

[-Frame | 0 F P/F  Poll/final bit

N(S) NR)  NO) Number of frames sent

‘ N(R)  Number of frames received
S-Frame |10 P/F Code  Code for supervisory or
| unnumbered frames

Code N(R)

U-Frame |1]1 P/F | I ‘

Code Code
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Protocol Data Unit (PDU)

A data unit in the LLC level: called PDU

contains four fields familiar from HDLC
— adestination service point (DSAP)
— asource service point (SSAP)
— acontrol field
— an information field

DSAP’s first bit : indicates individual or a group
SSAP’s first bit: indicates a command or response PDU

Control
— 1s identical to the control field in HDLC
— PDU frames can be I-frame, S-frame, or U-frames
— no flag fields, no CRC, no station address
» are added in the lower sub-layer (MAC layer)
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8.9 Multisite LAN i1nterconnection
technologies

Intersite communications fm‘.ilily

GW

Site LAM

GW = intersite gateway {remete bridge or IP/IPX router)
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