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1. \I-:lUeJf1topology '1JeJ-:lwireless network ~l-:l~l-:ld (10 f1~bb'U'U)

2. \I-:leJ5U1crhvh1~f11"j1i' CSMNCD ~-:l1:Wb'Vl~1~6'f~n\J Wireless LAN ~-:li1 3 ~l'U~lCJn'U (10

f1~bb'U'U)

1. Cost of bandwidth

2. Hidden terminal problem

3. Network dimension (or network length)
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3. "iJlnfll"jvhnu'IJe:J'l CSMNCA 1'U wireless LAN 'ifl~~l~bU'Ufll"j?i~'ifeJJd6'l"iJln 2 station: Station

1 bb6'l~station 2 bVltJJj backoff interval B1 bb6'l~B2 ~n:lJl;h~'I.J "iJ~eJ5'1.J1tJe.J6'l~bilVl:ff'UbU'U~1~'I.J

bb6'l~~'U~eJ'U'lJeJ~fllTVh~1'U~~n~11 (10 fl~bb'U'U)

IIIII

B2 = 15
TU~ 1 bb?lVl~backoff interval bb6'l~e.J6'lfllTVh~l'U
'\J

Station 1 Station 2

81=25

Send data

81=5
Send data

4. 1'U Gigabit Ethernet JjfllTVh~l'U 2 mode AeJ shared access mode bb6'l~dedicated access

mode

4.1 "iJ~eJ5'1.J1tJfll"j'Vh~1'U'lJeJ~shared access mode ~~Jjfll"jb'tJ~tJ'Ubb'tJ~N~611~ru 2 "iJVI~btJfl'U (5v ,

fl~bb'U'U)

4.2 "iJ~eJ5'1.J1tJfll"j'Vh~1'U'lJeJ~dedicated access mode (5 fl~bb'U'U)

V1eJ'U



5. "iJlflTtJ~ 2 bb?l~~Protocol Architecture "lJeJ~100GbE "iJ~(91eJ'U~lm:W~eJhJ.Q (15 fl~bb'U'U)
"

LLC

MAC Control (Optional)

MAC

Reconcilliation

CGMII

PCS

PMA 20:10

CAUl

®
@)

MOl

MEDIUM 7

LLC

MAC Control (Optional)

MAC

Reconcilliation

CGMI

PCS

PMA 20:10

CGMI

PMD

PPI

MEDIUM 7
100GBASE-LR4 1OOGBASE-SR10

~LJ~ 2 Protocol Architecture "I.IfJ-J 1OOGbE
"
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5.1 ~tlJ;;rn'\1ruA bb~~B btJ'Usub layer iJVlih~€J~h (3 fl~bb'U'U)

\9IeJ'U

5.21~11n~n'\1l'uCJ1~ril PPI fi€J€J~h (3 fl~bb'U'U)

\9IeJ'U

5.3 :lJ1m~l'U 100GBASE-LR4 bb~~100GBASE-SR10 bb\9ln(ph'ln'U€J~l'lh(3 fl~bb'U'U)...

5.4 1~11n~n'\11CJn~d€J~1'lMedium 'IJ€J'l100 Gb Ethernet dJ1 4 bbUU(~€J'lhjJlnU-UeJ-ul'l~'U)

(3 fl~bb'U'U)



5.5 CGMII v\'lVl.Jl~m~hbb~~b~PJtJ";j~lCJ'I.l'tn~ (3 fI~bb'U'U)

~PJU

6. ~l'n~~ 1 bb?1~~rn";jbtJ~mJbViCJ'lJ";j~Vl'h:J lOOOBase-T n'tJ lOGBase-T Ethernet ":il~(>1PJ'tJf11f11:lJ(A),

(B) bb~~ (C) 1'U(>11";jl~(5 fI~bb'U'U)

,
I91TiNn 1 1000 BASE-l and 10GBASE-T

1000BAse·T 10GBAse·T
5..\evel coded PAM signaling (A)
{2 information bits/symbol}

a-state 40 Trellis code across pairs a-state 4D Trellis code across pairs

Full duplex echo-eancelled eB)transmission

125 Mbaud. -SO MHz used a3:l Mbaud, -450 MHz used
bandwidth bandwidth

No FEXT Cancellation (C)



10GbE 1?11m-ci'tul'Ubb~fl1~ encoding ~~'UbtJ'U 3 information bits per symbol "iJ~bb?l~~fl1~r\'l'Ul'U

FAAl'
cod(i~\oot

(!)'j)iC1Q

4Jilir
~cAV~UTP
tut.du$.tllnk

~L-:-J

5-Level
PAM

Jv:J 3 LLf(~·Jn71f'I.Jd;ru-ljeJf!WiJeN Gigabit Ethernet



r- Aggregate Stream of 6416Gbwords --,

••••• PCSLanen

~ /
Lane markers

~LJ~4 PCSLane Distribution Concept

9. ~LJ~5 bb?lVl~fnlb-rrl1i~mb'U'UCSMNCA '1JB~~LJmruA, B, C bb(l~D1~'WflP1fl~1~B'Uf(lm~~B1LJ-d

(10 f1~bb'U'U)



Device A•• I I
I I
1 1

1 1 I 1

(receive_r) ~~ :
I I 1 I

: : : : Random
: : : DIFS: Backott interval
: : ;.... ~

----~:---:-f--,----l
I I , I
1 I I I Random
: Che4k Mediu~ : Backott interval

: \ :: : t~:--~
1 I 1
1 I 1

: : Check M~dium

~'lJ~ 5 bbi,'Wl.:l sequence diagram of CSMNCA
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10. m~'U1'Wm"a CSMNCA bb6'l~ NAV bb?l~.:l1'W"atJ~ 61VieJTI'UltJ DIFS, RTS, CTS, ACK, SIFS bb6'l~ NAV ~
"

m"avll.:ll'W~~:W~'Wf5n'WeJ~l.:lh (10 fl~bb'W'W)

NAV
(No catTier sensing)
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11. m".iI~·lh~~I~I:LJ'WTtJbb'U'U'lJe:l~address ~".i~'U1'WFe fieLd IEEE802.11 1iJ~~e:l'Ufhm'JJ~e:l1LJi11~m~'U", ,
address 1'WfieLd (a), (b), (c), bb~~(d) l'w packet -u1~~I~i11~CJVlworkstation ~naddress" A"

~~-Ue:l~~lLJ~~work station ~naddress "B" l~CJ~I'Waccess point ~naddress "AP" (10

fJ:fUUU)

To From
Address 1 Address 2 Address 3 Address 4

OS OS

Destination Source
0 0 BSS10 N/A

station station

Destination Sending Source
0 1 N/A

station AP station

Receiving Source Destination
1 0 N/A

AP station station

Receiving Sending Destination Source
1 1

AP AP station station

I BSS- - -- - - - - - - - -- - -- - -- - -- - -- - -- - -- - -- --I

:d -~--<--- d i: [•.•.jl ",""E-{(')mL(I~l.mL(:)Li£]- to,· "'"I" :
: B Addr Addr Add! Addr A:
I 1 2 :1 4 1L ~

(b) .

(c) .

(dJ, .
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1

I
I
I

(a) p.,.,\c\t I
foo. dc\r p.,.<\'\\ ." I

"" " '2.' I
B \ I__________________________ 1

BSS

1
1
I
I
I
I~"

: A
•.... _---
BSS

------------------ -----------------1
I 1

: Distribution System :
I

~ ::: :::::::::::1-- -1= = = WI= = = = = = = = = = = = = = = = = = = = = ~
II ~
I I Arid Cb) (e)

d I I J'ArJd Cd),...~, i i I 2 r~(lr ~itfr
~"I IB I I A_____ I L •

BSS BSS

~------------------------------------1
I
I

: Wirekss Distribution System
I I

: - -- - 1A····15·2····I-~ (a) ICb)!W 1l((l)L.- - t'''E,- - -- J----- • - .~_._.L: ..._-L:::. ~. r API -----
: Addr Addr Addr Addr i

: I 2 :J 4 :
I

." I
I
I

BSS
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12. "iJ,:re:J6'1J1~.d, transmission efficiency Vi~~;;h.J'IJ'i)'lIEEE802.11n Vi~fd, IEEE802.11 a/big Vi
vrWJ'tnlVt'~~'Ulu~~~LJ MAC layer il~ltJn'U 4 B~I~ ilB~bth~ (10 f1~bb'U'U)

13. ~tJ~ 7 bb;;Wl~collision detection 'IJ'i)'lEthernet djBl-1f CSMA/CD

a) Time:: t, Host 1
starts to send frame

b) Time:: t + d; Host 2
starts to send a frame
just before it hears from
host 1'sframe

Host 1
c) Time:: t + 2~d; Host 1
hears Host 2'5 frame -4
detects collision

~tJ~ 7 Collision detection in Ethernet
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Vllflfl1llJ\, ~11'UflT';jbfl~B'U~"UmoiJBlJ~1'U~ltJoiJBlJ~'Vlmb\'~-'Jdril\''Vlltl'\J 250,000 n1mlJ~'j~Boti'11lJ-'J \,\,~~
'\J '\J

Vllfl Ethernet packet il"U'Ul~\'~fl~~~~B 512 hrvi "Uru~~1.[-'Jl'U 1 Gbps Ethernet BtJlfl'Vl'jl'\Jll fl1llJ

tJl1~-'J~~"UmmtJoiJBlJ~~iJ-'Jfl-'Jvll1Vf CSMNCD vll-'Jl'U1~tlflli1m ilfl1llJtJl11~\'n'U~\'lJ~'j (5 PJ:fl! VV)cu Ci 'U 'U

14. ~tJ~ 8 \'\'6'l~-'Jthroughput "UB-'Jpure Aloha btl~tJ'IJ\'VitJLJn'\Jslotted Aloha ~lfle.J~~-'Jflcild~-'JeJ6'\JltJ

llvll1lJ slotted Aloha ~-'Jil throughput ~-'Jflll pure Aloha 2 \,'\Ill (1Vf\,~tJ'Udiagram tl'j~flB'\J

fllB5'\JltJ) (5 f):fUVV)

~0.4
Io
:;i 0.3
....•.•..••...
:JQ.
£. 0.2
0>:Jo•....
.= 0.1

1.5
R

~tJ~ 8 Throughput of pure Aloha and slotted Aloha
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15.

16. Jtf~ 9 bbM)~ leaky bucket with data buffer 1~CJ:lJ parameter \9il~1~bb?l~'l1'U~'lJ :lJ traffic load
li1'lbb?l~'l1'U (5 f):-!bb'U'U)

oAT'~""0,11om;:Ben c,~:~ ::'::mo.
•• •••

B

lost cell due to full

~'lJ~9 Leaky bucket with data buffer

N = number of cells in the
data buffer
B = the data buffer size
M = the token size
K = number of tokens in
token bucket
/3= a token generated rate
A= an average cell arrival
rate
I..l = an average cell
transmitted rate
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~-:Jb~8'U transmitted cell bdmh'U leaky bucket bb61~18-:J1Vfb~'Ullarrival cells tV161:lJ~'UTIn'UToken
bb61~transmitted cell tV1

Arrival
Cells

~ Number of
Tokens in Poo

Tr~~~ittf~' I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I

~tJ~ 10 Traffic pattern(arrival cells) to network with leaky bucket system



1. [ ] GbE uses 2 wire pairs in both directions simultaneously.

2. [ ] 10 GbE is used for backplane for blade servers

3. [ ] 10 GbE can operates on half duplex and full duplex.

4. [ ] The 10 Gigabit Media Independent Interface (XGMII)transfers data 32 bits at a

time, equivalent to four" lanes" of 8 bits plus 4 control bits (one per lane) and 1

clock bit.

5. ] 1 GbE uses 1.25 Gbps because of pes coding.

6. [ ] GbE uses 648/66B encoding.

7. [ ] 10GBASE-SRand 10GBASE-SWuse short wavelength (850 nm) on multi-mode

fiber.

8. [ ] 40 GbE and 100 GbE support full duplex mode only.

9. [ ] 100 GbE provides "Multilane Distribution (MLD)", however, 40 GbE does not

support MLD.

10. [ ] 40 GbE and 100 GbE support backplane feature.

11. [ ] TDMA is inefficient for low duty factor traffic

12. [ ] Aloha gives much lower delays, at the price of lower utilization

13. [ ] In wireless communications, signal fading is caused by multi-path effect.

14. [ ] DSSSgives better performance than OFDM

15. [ ] Multiple antennas consume more power (than SISO)


