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Ethernet

) oSz Ly g 10 Mbps s s il Sl s el b ded) olieST cipyl e WIS e

oS e e sl el s ele g pte e b Lo se Jo 37 g 5 Local Area Network
B Sl e W Ly Giga Ethernet ¢ fast Ethernet ado$S 34 1 2 S

1980 ple 3 U Grged) T gl 5ena) 0t Dl o) ol L 2S00 2887 3 2Y) e WSS L U
frames g3 o o Slipr U leardi 5 SUL) J& e Local Area Network ald ool L)
clsall e JS7 5 destination Ll b of wy gl agd) 5 sOUTCE L 0 gl aghl Olsie Jo s g JS
il e Wslazal 5 SUL 2 o il o @) & ds 3 MAC address ., 5 48-bit Jsb

error-checking data  ..s
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Ethernet family of local area network technologies
Speeds 10 Mbitsisec: (10BASES - 10BASEZ2 - 10BASE-T) - 100 Mbits/zec - Gigabit'sec - 10 Gigabitsi/zec - 100 Gigabitz/zec - Terabitizec
General |EEE 3023 - Physical layer - Autonegotiation - Power over Ethernet - EtherType - Ethernet Alliance - Flow contrel - Frames - Jumbos
Historic CSMAJCD - StarLA&N - 10BROAD3S - 10BASE-FB - 10BASE-FL - 100BaseVG - LattisNet - Long Reach
Applications  Industrial - Carrier » Audio = First mile - Data center = Energy Efficiency
Transceivers MAL - GBIC - SFP - XENPAK - XFP - SFP+ - CFP

AUl - Medium Dependent Interface - Media Independent Interface - Gigabit Media Independent Interface -

Interfaces L .
10 Gigakbit Media Independent Interface - XAUI
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IEEE 802.3 /| OSI

Layer? {Application)
Layert (Presentation)
Layer 5 (Session)
Layer 4 (Transport}
Layer3 (Network)
[EEES02.2 M;C T
Logical Link Control (LLC)
= = IEEE 802
[EEEZ02.3 [EEEZ02.4 [EEEZ02.5 [EEEZ02.11 HY
CSMA/CD Token Bus Token Ring | Wireless LAN

Open System b Je dais § ol 1ol ST 5 Srle ez badad Sl cop)l oo WSS Ls
b Do all IEEE U oK 5 olbigiY) wigr 2n Jlne PRSI Interconnection
IEEE 802.3
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b dgysstl &M o Jolad) e 10 Baseb aas plsy Eom Y G el Sl ) S
5 Slange plisaal e 23 LS Ly Twisted dgud) oS xe Juled) aze 10 Base T mllaall pusne,

RJ s oLl

RAEE I alle b e ull Cja



wirelessdarab.net Ayl pulalill AL Sl oy 8

ool B d by ills e by OSI e oUl Ly aab 5 asbpd) aiddl 3 bis WAN s L
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e e o 31 e Bty Al a2 Lt S lth Dlame camsl U1 1 sh les ke el s o 1y
e 9 oY 3 ol Creog ol 18 Largl eSS o

ingd I Ayt LS e UL iy et o OSI 3 10Base2 L 4» 5 802.3a
Repeaters wl, S wlislse a2t 802.3¢

ot M e bl s 802,31

Fiber optics assiall oS e Jadl wlivlss ez 802.3]

tull Duplex iyl UL 5 wlislys 802.3x

W M e ) bed) i ey UL s 802,32

iyt S e w5l bed) iy UL s 802.3ab

sl oS e 10 giga ae ey UL s 802.3ae

802.3at o ftns 4 s POE cip¥l oSS s wlal) 15 ga 9 usdl) 5 alsd) 3 W Lias 802.3af

Ethernet in the First Mile aodi o0 an w3las Jof 3 <32y 802.3ah
gl MK e 10 giga i UL s 802 3an
20 IS oy b 100 J1 o b 40 (o 955 20w UL 5 802.3ba

ST oS Joms 2l 0T iy W1 oSG2l (3 2 e (3 850 s o sl 3 f Jol) oSSl 5 oS0 s
OSI 4 IEEE UM o oSl oNsSg, o8
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Fast Ethernet o

oY) SVsSHsp o deset e 3le TOOBASE-TX i Fast Ethernet qloas jon 55l o8 3
10 2ol ot 2oV cipY) oay 4ylie Mbitfs 100 aswy oULd dsls Jo 556 2Kad Jod 3
Mbit/s

gigabit (sl andlie b of U1 1995 3 wdlal i alsb sl oSCa) s Jlall s fo) Ad
cipY ols e Je o il U1 5 Ethernet

10BASE-T o iy 555 clldy 5 Bus 5 Star i 3 pasei CSMAJCD a5 pase

s o 100 Ly TX JFX 30 X e~ 100BASE-X <oz Fast Ethernet e sl
baseband signalling 1.5 I ,iz Base LI Ll

:dju\é‘ CJW\Q\

100Base-TX: Category 5 UTP
(twro pairs i use)

100Base-T4: Category 3,4, or 5 UTF
{four pairs i use)

Il Az
100 meters 100 meters

Ilasarmumn of 205 meters between end nodes;
up to 228 meters between end nodes using fiker

twisted pair Wyl oM e UL i) Fast Ethernet J s ¢ 5Le BASE-T100
oM ye Jall TOOBASE-TX i aes joles site i gsby 5 il a0 100 Joloy 50 cables
M3 25l @V r Il gy paszey 5 Fast Ethernet 3 st Ll o 5 S50 gLt <15 Cath
3 5 Jlazad Y1 Jlod WeusT bbb ISl )l paszey s BASE-T10 o0 JWb g2 Lis” 3 CAT 5
TIA/EIA-568-B Ciogll i
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s dsb e Jan s T00BASE-FX s il o5l e Jows Fast Ethernet . s amg
full-duplex s "2 , half-duplex o 7 412 Jsb 231 22 (nm near-infrared (NIR 1300

LED siscs 5 pail Olorge fons BY s 3 TOOBASE-SX J2 2l 50l @SS vods s domgs SIS
sda 3 SY e 00 Y1 10 Mbit/s 5 o TOBASE-FL  jLali e asile cllis” Laser e S

40 520 5 10 wbles Jo Jous b 2l 4 single mode fiber 2 ax. o T00BASE-BX U

10 Jsb Jo tond 1310 nmM 5 sy single-mode optical fibers ; o (551 a5ens sy LIS
e

SC, ST, LC, MTR]J , MIC ¢35 0 ooss plisanl oz 2l OV S8 4
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SFP Wavelength (nm) Fiber Type Cable Distance
GLC-FE-100FX 1310 MIMF 2km (6,562 i)
GLC-FE-100FX-RGD

GLC-GE100FX

GLC-FE-100LX 1310 SMF 10 km (32,810 1)

GLC-FE-100LX-RGD

GLC-FE-100BX-U 1310 SMFE 10 km (32,810 ft)
GLC-FE-100BX-D 1550 3MF 10 km (32,810 ft)
GLC-FE-100EX 1310 SMFE 40 km (131,240 ft)
GLC-FE-100ZX 1550 SMF 80 km (262,480 ft)
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ol bed S

Sl Jlo)l 15 e el mlbhall a1 GigE of Gigabit Ethernet GbE e S os
i 3 Jaall IEEE 802.3 LAk b (1,000,000,000 bits per secondy, wit U ey bne (il a5,
s pasiin) 5 2010 Jolo o i plasza¥l Wil el 5 1999 3 1800 el e 3 xS ey @ 5 2008

Half-duplex .3 sz bl ey Ll a8 5 full-duplex Lol oKl oL Ll

100 asw J) wygles ¢ 10 Mbit/s as ey o3 5 XeTOX spgtll oSy 858 dauly i g LS Sy
sk &5 3 Sl Ty bs g ST Sl B3gmy Ul 2 iy i ¢ fastethernet ; < & Mb/s

Gigethernet , owy L 5l 1000 Mb/s (I Lad e,

L Wt of [EEE 802.3z 5 s s 1998 o5 3 [EEE adaie 0 sliclse 502 jlas Jof ol U1 2
oo d s CX8X 0 LX e e Gpane 619Y b jin bole X > 1000BASE-X oy
s shS” e Bt Multimode  y je ks e 5T alsbl oLl Single Mode  Je 1l o3l ¢l

Sl bt e B Gy S lonsll a5 g a5t SIS sk LAl s e ¢ elIS”

is,d) oda |& o Gigabit Ethernet S& i o IEEE 802.3ab o5k ¢ 1999 ale & 5 aay 2lls
Sl s 2o ¢ s CAT 5, 5e, 6 45 - unshielded twisted pair (UTP) - agadi o3 e
i |l backbone network L oie by, aw 65 o0 cipy Jaml e o 1000BASE-T | 4
desktop technology fazd Jedl st 58 2000 sl ey 5 desktop technology Laf sei L)
b w5 5 B Loy ) i) sda plasiaal e W 3508 S o et 30 o 1000BASE-T

PowerBook G4 , Apple's Power Mac G4
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o ke ey plsnal 36 ¢ > TBEE 802.3ah pn il el disr s ke ¢ 2004 ol 3

Ethernet in Lxf st S 1000BASE-BX10 5 T000BASE-LX10 w5 oWl <oy
the First Mile

ke S 5 backbone « s 3 1Gb J Las 5a- 10Gb Ethernet ac, i it 2006 Jgl> o

L“;J.s-f Jlis ERVERN

PV sdd jlame) oy 2N Vs

Gigaethernet
1

1
I|
CAT 6,7 ' Multimode '\

Nader Efmansi

32l Wlsbl 5 2l SO ar 1531 sds ool o Jgbr s
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[1000BASE-CX ||Twinaxial cabling 25 meters |
220 to 550 meters
1000BASE-SX  |Multi-mode fiber dependent on fiber diameter
and bandwidth
[1000BASE-LX |Multi-mode fiber 11550 meters |
[1000BASE-LX ||Single-mode fiber 15 km |
1000BASE-LX10 Single-mode fiber using 1.310 nm 10 km
wavelength
1000BASE-EX Single-mode fiber at 1,310 nm 40 km
wavelength
1000BASE-7ZX Single-mode fiber at 1,550 nm 70 km

wavelength

Single-mode fiber, over single-strand
1000BASE-BX10/|/fiber: 1,490 nm downstream 10 km
1,310 nm upstream

Twisted-pair cabling (Cat-5, Cat-5e,
Cat-6, or Cat-7)

1000BASE-TX ||Twisted-pair cabling (Cat-6, Cat-7) |[100 meters

1000BASE-T 100 meters

) b pldscin) olllss

O on Ll wlall ga Ll (ool 0oS Lhal wlisSn &3 el 05 OF Y dpwctin of 28008 aaghane (6T Jo)
G
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Ay S s 3 o @ s 5 Mini-GBICs (SFP) ,f GBIC . . L 5 Transceiver
a LS

i pdsiy sl s sa 9 Patch Panel Fiber  Jo cgaasenl oo ool ULt 250 clal s
Patch oy Ly b JS° 4» 4 Patch cord fiber s 3w 5 Transceiver a pop 5 sl S

W sy Panel
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Bl ods v gl Sliaypdl Jam ods 5 S Slingn ploiie

Catalyst 6500/6000 Series Switch
Catalyst 5500/5000 Series Switch
Catalyst 4500/4000 Series Switch
Catalyst 3550 Series Switch
Catalyst 3750 Series Switch
Catalyst 3750 Metro Series Switch

Catalyst 2900- XL /Catalyst 3500- XL Series Switch

Catalyst 2940 Series Switch
Catalyst 2950 Series Switch
Catalyst 2955 Series Switch
Catalyst 2970 Series Switch

Catalyst 2948G-L3/4908G-L3/4840G Switch

Catalyst 8500 Series Switch Router

) el Lpaes g el ste 3 = e g IS ik

Catalyst 3750-24TS Catalyst 3750-48TS
i ) ===.l =|

Catalyst 3560-24TS

Catalyst 3560-48TS

. 24101100 + 2 SFP Ports  + 48 10/100 + 4 SFP Ports

Catalyst 3560-24PS Catalyst 3560-48PS

- 24 10I100 +2 SFP Ports
+ 370W PoE

Catalyst 3560G-24TS Catalyst 3560G-48TS

. 48 10[1 00/1000 + 4 SFP

Catalyst 3560G-24PS Catalyst 3560G-48PS

. 48 10[100 + 4 SFP Ports
+ 370W PoE

- 24 10/100/1 000 +4 SFP

. 48 10/100/1 000 + 4 SFP

+ 24 10/100/1000 + 4 SFP

Catalyst 3750G-24TS-1U Catalyst 3750G-48TS

Catalyst 3750G-24PS Catalyst 3750G-48PS

+ 370W PoE

+ 370W PoE

« 48 10/100 + 4 SFP Ports
Catalyst 3750-48PS

* 24 10/100 + 2 SFP Ports
Catalyst 3750-24PS

: -g%%ﬁfd.
+ 241011 00 + 2 SFP Ports » 48 10/100 + 4 SFP Ports
+ 370W PoE + 370W PoE

* 2410/100/1000 + 4 SFP + 48 10/100/1000 + 4 SFP

I

e
* 2410/100/1000 + 4 SFP + 48 10/100/1000 + 4 SFP
« 370W PoE « 370W PoE

J,j}ll (v.l I3 oﬁ.gz}' @lé_&.J Jl:w Jﬁ)}ﬁ 3\.%?&: le} A.G).\py L“§J.>-l 9 YRV l.g_;.e ﬁl.éll QU)ﬁ O}Q Ql.mgju.ll ol u,a;u
S 2SUA D2 e @ 39620 3750X linw ja2 @l K2l LS

‘;u.mll )Jl.l
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multimode , single mode W 4,20 SUYI 0 Oleg L

pdsind gl 5 ahshll SULL 3 plisanyl wla monomode Ui~ o 5 Single-Mode Fiber LG
FashS 1 e ST seu> 3 oIl o 20 backbone cable autu) o5 LSS

— faslSTT e B i (3 5padll bl sus g 3Ssdl 3 wligsnd) Gy byl pases Multimode U
-ue

osdl o DBl e e LW IS

Single-mode fiber s—
Multimode fiber s

Customer

o

) e g e Ay o Mg 0l ISl e ST sl LS
gV ode o A o QU IS 5 patch cord gs 5"l ot aly Lzl Lt

Zipcord Distribution Loose Tube Breakout
/ H
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Transceiver olualihl W

s W 3 pl bl voy gl sl 5L e Gigabit interface converter - GBIC o
) ool (oS5 ot sl Rdlge oo Lidl cants oo Sladlsh) oda 5 GBIC wlutlye 1) 212 G 5206
= b B i) e & — el LIS s Wi a5 380 1 pansedl 3 S SN i) Legl 5
Mini-GBICs s GBIC w» es 2 S Olaggn 3 pdszd

oda | SC ¢5 o b Olosl OVs2 on 9 pesdl f-.xéfj.@_’a GBIC G

I

1000BASE-X GBIC module slot
GBIC module

(SFP) Small Form Factor ste.d Mini-GBICs = s» 5 ©uaY1 50 5 oVl 0 23 54

oJJsJﬁ.ALC g5 ol <Olosl
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@ WS s v s GBIC Jsi plsany S0 ¥ 2970 52900 oo S o 263 Slingdl &

S5 LS ke s

DB-15 failover connector

Gigabit ports 2-5

Ethernet ports 0-1
Console port

Connectors ol Wy,

W S gleg s gl Ll 3 GBIC Ss 5595 e o5 3 GBIC 3 poy )l oS oLlé 2

Physical Contacg_ﬁ
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s SFP - Mini GBIC s puszlt y 0ua81 56 LC LB SC , LC sl e aossni L e

iy Joog e 3 5 SC =V G Ly LC podl n i b il NS U1 0LV oy (3 2ef ULt

ol J:» GBIC L} el

> u) ‘,
DL G4
1ia T JQ:W. jT 340 Jg.&lu KB WY oj§5 L
TX RX
& & + GIGADIT ETHER/ET Wl
ad o & 5
a || é é é g

[}

> «".’.;_:'
r & 4
simplex

connector

(TX and RX) connectors
To external
1000BaseX To external
network 1000BaseX
network

WY POPORS S TNV AN U
Uplink Loy} UL pisers Lo IS 0l sl I Joad Gl b O e 35h S 0 oldl) olise 3
b Sl U 28 S STU By O) sl Sl Lelays OF L o V1 5 olangedl o

Lol AhSetd o bl oldl 23 (3 a5 Core a5 ISP sl 30201 p Slih &30 ) 2K 3

o 9 Acsess ¢ aoldh) el b Ll 2 3 asg 5 Distribution ¢ & w0 ISP g 058G
Sl iy s b @ olaasd) e spid
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b oLl 5 s IS cwls GBIC o¥pss ptsnzn b 2dW oleasdl plsY Gb 00 Ly Jasd
U sl 3 mose 2 LS Jsge IS ol

isco 0/100/1000 0 2 H
| 0 d 0 d B

i D0 SUp 48/blade Ag/blade =

B || SUP 2o/D1d0€C a/Dlade = Dd Go/Dladde ~

iesth S e sl 0ds UL Jay e 92 9 1T000BASE-CX ol e S IS O &
5 Console 3 szl a2 g g DE-9 ¢4 0 oMosr pisnzed 70 25 wLd twinaxial cabling
sl GBIC 20ds s RJ ologs w5 & 5 8P8C connector edloy.

ezl Connectors s sls o
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10 Gigabit Ethernet

Gigabit

W< s IEEE 802.3ae  Lale ot cip)) ot Ll wilad) ooyt 10 Gigabit Ethernet
WAN ISP aeadt ol Ul 35 Juane 5 2s,i 35l 21,68 2002 ¢ oo 5 5 10GBASE-X
Blaws 3 Loll S a3 SOHO gpsall s LAN alon ) 0201 5% 21 ¢ Data Center
s ol ol St e 235 (5 Vs 5 10 glg a5 Uplink oy jam 05805 W1 pappe (55 38
WAN e easzdl OC-192 ls Optical Carrier transmission rates |z i, oS el jax
9.5 Gbps ae,s fox gl backbone,

OC-12 (622 Mbps), OC-48 (2.488 Mbps), | cipyl wlus e ol sue ISP ausa,
synchronous optical network (SONET), synchronous digital hierarchy (SDH),
packet over SONET (POS), dynamic packet transport (DPT), resilient packet
5 Lyl 2aly 5 ol sy @) oY) St 5 LB Lp 3 oleddl e a5 Ting (RPR)

QOS gyl b & ol olls 3Ll s e SUL 3305 Juas B3L) a4 w16 104

ptoid @il (S i LalasanY BLoYL IEEE 802.3 aylass 0 36 <o 10 Gigabit Ethernet
bl y S Ll 5 e ISs s 5 3 Ethernet media access control (MAC) «NsSgs, s
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svoip . layer 3 ,layer 2 ikl 3 [SO wNsSpn IS Lall s ey 1is 4 full duplex JLasy)

gigabit interface iols <doss plisuinl s opiball (5ls & Jond ) NSyl o g 5 vl 5 QOS
converters — GBICs

o 2 10 Gigabit wuus v e

LAN Applications
Cumplsll 10 40 Km I CampasB
[ ———

10 GbE
SM Fiber

- 10 GbE
100 to 300 m,
MM Fiber

* Cost-Effective B andwidth for the LAN, Switch-to-Switch
*Used to Aggregate Multiple Gigabit Ethernet Segments
*10 Gigabit EtherChannel Will Enable 20 to 80 Gbps [future)

3 Sl Gw byl Losas auly Bla e alddl o2 @ pasand e 10 Gigabit of e LS
alas olal e 3l i 3 olagsud 2 uplink o e s clusters

Lol siszy 3 MM fiber w38 ze 2 300 41 100 (0 Ty e dedl lissn o ol Sie pusizn
SM fiber MSe el ;40‘3»;,;}2}5 cbld oligse (v byl

@J&quj»jowmu.uub&mj
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Optical Transceivers for 10 Gigabit Ethernet

* Number of Network
Elements Reduced

* Number of Protocols
Reduced

» Network Architecture
Simplified

g..ud\ )JU

Customer LAN / Customer LAN

L3/4 Switch or Router
10 Gigabit Etherset Metro Network

L3/4 Switch or Router

Etherset Transport

10 Gigabit Ethernet

Customer U\N\ on Dark Fiber
L3/4 Switch or Router

/l:lslomel LAN
L3/4 Switch or Router

SIS dle b e pudl o

PMD (Optical Minimum Distance

Transceiver) Fiber Supported | Diameter (microns) | Bandwidth [MHz*km) (meters)
850 nm Serial Multimode 50.0 5001 65
10GBASE-5
1310 nm CWDM2,3 | Multimode 62.5 160 300
10GBASE-LX4
1310 nm CWDM Single Mode 9034 NA. 10,000
10GBASE-LX4
1310 nm Serial Single Mode 2.0 NA 10,000
10GBASE-L
1550 nm Serial Single Mode 2.0 NA 40,000
10GBASE-E

MAN Applications
Traditional Telco Metro Network 0C-4825 Gbps
SONET Mux SONET Mux
} ; SONET Transport . -
* Cost and Complexity
of Networks Reduced
* Backbone Capacity D 1
o AT
Increased to 10 Gbps | switch Switch




wireless4arab.net A el alalall LKL Sl oy i
505 100 Q1 Jos clld metropolitan  oull ols J=1s Lyl g 10 Gigabit wliascn ol a

bl Je Joxi b oS pasay Ul TOOOBASE-ZX 5 1T000BASE-LX ol plasecnly el
K e 0l S ol 1S (61 plibsszal Oy U5 5 558 g

Lobdl al Wl @S usas & dedd) Slpes 9 VLYl Ol s tude eos) Mg aaadl eda
OC-12 (622 41 OC-3 (155 Mbps) wluztz MAN 2 pisy Qe a8 jlt 2 9 ezl
s 3 SONET/ATM s oliger o Ly & OSI 0 2l )l 5 ) 22kl oligsem o5 o Mbps)

Geladl o 1)l Sl 3 0)5 L

U5 055 e clouding s dedsces @lppd) dsds Sodane DI clail 3 0l 8s pug Ll allad) Lis
remote backup, disaster [z dlez B 5 sy o DLl alsanl 5 Ll 5 b s sdazes 2alasY)
Shes 5 Ol plisad o5 5 10 Gigabit Ethernet jlas Losay 50 2l ole, ) s ells 5 Tecovery

wave division multiplexing DWDM) o5 5 oYLy

* Enterprises:
— 10 GbEEnables Serverless Buildings, Remote Backup, Disaster Recovery
« Service Providers:
— 10 GbEEnables Dark Wavelength Gigabit Services at Costs Less Than T3 or 0C-3

10 GbE

Location A ! Remote

Servers

Location C

Location B
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10 Gigabit Ethernet WAN Applications

* Attachment to SONET Access Equipment

» Compatibility with the Installed Base of SONET 0C-192

* Interfaces and Links Between SP to IXC Networks Can be Co-Located
* No Need for Protocol Conversion, Traffic Remains IP/Ethernet

DWD Mux
10 GbE DWD Mux DWD Mux 10 GbE
WAN PHY WAN PHY
[ <300 m) [<300 m)
¥

IXC WAN Tmnspon Network
DC-192 SONET and DWDM: 1000's km

SONET Framing

Senvice Provider PoP Senvice Provider PoP

San Jose, CA New York, NY
Sligsw e pdszns BE Y MAN & wlisenl w25 WAN 3 10 Gigabit Ethernet sl
DWDM i » #3ld on 2l 05 5 terabit routers (I sl>yu multilayer switches
Ethernet line-terminating s K2 o5 L of drop multiplexers (ADMs) , devices
e 3 5 Ls equipment (L'TE)

) B 3 transport protocol il ikl JsSyens SONET Jsspy, ol 1Koy passa La
SONET OC-3 (155 Mbps , OC-12 (622 Mbps) cs . sty
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100 Gigabit Ethernet

Networks I(re.-Coihing

High Speed Study Group (HSSG) isses s 5250 3 IEEE 802.3 Los 5502 wouinl 2006
e gl s "Road to 100G" ews aesez wuinil 2007 s 3 5 cop¥) dem 83l 2500 2,
LSy 5 sbeSd ki dgnn |3 e b1 ¢ T00GDBE i Gigabit Ethernet 100 jlali <ol
b 2011 b 2 das #2010 455 3 ratified & Laa ¢ 5 2008 3 IEEE 802.3ba ... IEEE

802.3bg

10 e JS7 8aame 2555 ol e I3 5 250 IS o b 100 540 20y ol 85 Lall s o3 5
25 Gbit/s 5Gbit/s

G ohlasY G g asdl eds L2 Lo Sl ol Sligse Jas digmo e Sl ade e 39,0 Gl
4T 1ia g Lo pe 35S0 UL A Bb 1) 0glnd 81 S 5 351 (3 83500l OsSlecd) Lol 5 93,
w53 Vg2 g Vo mial pe ok s &l Y L2y o5 g EtherChannel (3 aggregation alaw 055 L

Ly o oLl UL &
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S Ak \\
§ B e
Transition Module Transition Harness

coh sose sl o = 10x10 MSA 10x10 Multi Source Agreement @il sis s
optical Physical Medium s 3b aal 5 20 U ey e 10 Ja e jlewe J87 olles 3,20
pdsiy boga gy AL LLagW) 2SS by ae )l LWs Ul Gag s 5 Dependent (PMD) sublayer
JLally aoldl ae il ods g o Huawed, Facebook ,Google | 80 wisiall o aadl 3
Feshs 2 JI e Bl
SV olansl A by, 4 b ch’ I PN &\);T O Jadd! Vs
100 Gigabit Summary

100GBASE-CR10 100GBASE-SR10 100GBASE-LR4 100GBASE-ER4

Signalling | 10 x 10Gbs 10 x 10Gbs 4 % 25Gbs 4 % 25Gbs
Cable Twinax MPO MMF Duplex SMF Duplex SMF
Cable Spec - 7 7 7
Connector  CXP C¥P or CFP CFFP CFFP

When Mow Mow Mow M oww

over single- cuesdl o sl SO 5 o) sl ST Lo Jomy 4leS” JLald s 0B DIV 87 3
laser optimized multi-mode optical fiber MMFy) OM3 , mode optical fiber SMF,
oda o g OO e sl s fod abans WS LS dols Vg2 g SVmdge sl Wil oS 5 - OMA4

C Form-factor Pluggable (CFPy , QSFP , CXP Vgl
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3 i) e g il et g cipl el g Yl e adle e Gl GLall e 0, IS Vs
1 i) (3 8395l 356>Y1 Jows 57wl 1 5 Ethernet physical layer (PHY) 3 ¢ cius &)l ol
Npghl s o B)lis ods 5 40 Gigabit 5 100GbE . 2okl PHY s Jalall ©¥psge wous 0F Y

100 Gb 5 csm¥ cp dedszndy

Data Rate 10Gbls 40Gbls 100Gb/s
Laser Type VCSEL VCSEL Array VCSEL Array
Fiber Type OM3 OM3/OM4 OM3/OM4
Connector LCx2 12-fiber MPO 2x12f MPO or 1x24f MPO
# of Fibers 2 12 24
Schematic L] AT LT
Sngle uwlr
Port EEHHHHE
1D0GBASE-SR10

or
- oy |
Side Pors esscssssense .’:‘o‘-‘-‘;‘o‘::’;o
(Ll ol

Routers and switches with 100GbE interfaces
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s 580 Leuis anas 9 2007 i3s3 ells 3 100GE 2e |25 oo Jof Alcatel-Lucent s e

i) sl an clouding ayled) st ol pedd s 5 2008 3 S 355 s ¢ 100GE
Cisco ASR. 4, JLi y CRS-3 , CRS-1 1w Cisco Carrier Routing System i,
9000

o]
CISCO

Cisco CRS-3 Carrier Routing System

Cisco CRS-1 4-Slot Single-Shelf 4 slots 320 Gbps
Cisco CRS-1 8-Slot Single-Shelf 8 slois 640 Gbps

Cisco CRS-1 16-Slot Single-Shelf 16 siots 1.2Tops

Cisco CRS-1 Multishelf 1152 slots = 92 Tbps
Cisco CRS-3 4-Slot Single-Shelf 4 slots 1.12 Tbps
Cisco CRS-3J 8-Slot Single-Shelf & slots 2.24 Thps

Jsk# anes 5 NES000€ 35)h) ansdkt oisn il oo Huawel asgaba)l aall 25200 (S cad GUiS

OSN6800/8800 optical transport «¥ssss dauly, end-to—end 100G
9 \a a =11l 1‘1
B

] . ) ' i | . l:
\ \
\
A3 AN RI BRI AR
‘. “w
s )
e e
l H'
| \ 'J u-

mnu F i) R v
umu A\ ?mm;\a |

(T=seriesy , IMX il 4g)lyo cosd Eo auidl ol o sdn Juniper oSl e Aoy S L
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Terabit Ethernet

“next rate”
"oaS a4l 98 " (gl sline 5 Slepdl (3 i) aghay Likie Osedsnnd) 5 Oseand) dliy L2 e

05 O Lmsl Sl L) wloy &) 5 802.3ba standard jLas ondi 100 GBps aew an ol od

gl s et JUas sy 2y (6T sy sl Wl Y1 Kzt [ Tk s
dag e Ayl Yl S
"Sorry, everybody: terabit Ethernet looks like it will have to wait a while longer.

L ST ob 8y Aol Uy )l Slopw o G LA e ey SgSUl ez ¥ (S ageizmr 45 L
Ll 3 Sk J Ly g

Sy oS dle 3 Wl 2l el Grogd pdsiy mleas o 1TDE i Terabit Ethernet
100 Gigabit Ethernet e )i oo 5 0¥ 0Lyl &)l fuog Lo adl Joss

3 e e ol 5 ol B Bl Y] ks Sl Bkl 3L s plassl g i)

Py

SRYU e Sl JLbe 15 0 i b Jlast e &3 5 2015 (3 a0t sl mdle I Jsol) 05habaz 141
SIS o el L) a3 Ly Comlag 0y 5 2020 1 sk g bl 5 A4l Lo Bty 23031 0T Y
2 S ay g oY L3y

e JS 30 b Lo 16 1 Vg2 alasanly i3 5 400 GBPs s,y gl oW1 a1 0F 0F I 25 1Y)
JQ‘:J\ 35 LS 100 GBpS & o Lodie G g dyollall e L] Jgumsl) S V,.A325G
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Optical fiber
Multiplexer

25 optical
modulators
{at 40 Gbit/s)

25 hybrid
silicon lasers
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