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Dynamic Bandwidth Allocation Using Enhanced
Deficit Round Robin Algorithm for EPON

Student : Wei-Ming Chen Advisor : Dr. Po-Lung Tien
Department of Communication Engineering

National Chiao Tung University

ABSTRACT

Due to multimedia programs are increased and developed nowadays, the required
bandwidth to many users is increased rapidly, too. The advantage of light is high
transmission rate, low bit error rate, and extremely low signal attenuation. Therefore, optical
network is the best choice to build next generation high speed network. In order to achieve
dynamic bandwidth allocation and satisfy the demand for quality of service, the decrease in
packet delay and delay variance are both the most important issues for us to improve.

In this article, we focus mainly on management of upstream traffic on EPON. The
purpose of this algorithm is that bandwidth can be allocated fairly through adaptive
modified the original. Furthermore, we also successfully decrease the mean packet delay
and delay variance. A detailed description of the algorithm will be given in the text and the

simulation result will show it can really achieve our requirements.
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Chapter 2  System Architecture

2.1 Structure Of EPON

-2 kv physical reach
Or
60 kim logical reach sopparted by profocs|

B] 2.1 : Network Architecture of PON

b e kA de Nk e ES(EPON)Z At » 2% 110 2 7 & 2L 444§ 78 4% 4 2 (PON)
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2.2 Downstream and Upstream over EPON

ONU 3 User 3

B] 2.2 : Downstream traffic over EPON



User 1

(WML 3 User 3

] 2.3 . Upstream traffic over EPON

% EPON } »j¢ OLT & % | ONU &3 m er13} @ (packet)fi- = 7 4L ™ @ (Downstream
Traffic); & 2 » 4% £ & ONU @ i% 5| OLT > w é034f ¢ (packet)fi- = T4+ @ (Upstream
Traffic) » B 12 fc@ 1.3 #r& 4 A w4 2 + &% 4 B (EPON) ¢ chF 42T i§
(Downstream)fv 3 4% + & (Upstream) o FL ™ @& 5 & * R 3 (broadcast)s~ 3% » G T
W pL AL b b pie F (splitter) T 353 o 4 e 5L D1 E B A 0 [S] 0 BRI D
ONU #c ¥ ¢ OLT i # e3> 25 15 ONU L #-fc F| X3S & T 35 0 o ot
B e ihife (packet) L M E LA S i * Ko »jj"«\;r EF T AL T AR T MR
B =0t (MAC address)sndt & o )T engf e Pl D H o 8 dbenns A e 2 i o
BT Y (Downstream) ¥ #7F 4t ¢ (packet)3Ril § B 2 AR OEA] o A o TR
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2.3 Multi-Point Control Protocol(MPCP)

Multi-Point Control Protocol(MPCP)[9]#_IEEE 802.3ah - fa ik 40 B chd 3
TRtk B 3N kR R 4 A fe PR 4 0 T GATE | o TREPORT | 5 MPCP ¢#
Poafadrdlind o OLT ¢ TGATE, A% ONU - i v ONU i pFv 1 B 4y ¢

B F e L3F + @ F AL eopF FF (Transmission Window) ; 2 »t TREPORT | B E_ONU i

wOLT P AT Z R < BTG RPFEL ]  NEBFFTREES -

GATE Operation

OLT | MA_DATA request(... ONU

MA_CONTROL.request(GATE) ’ L
* MA_CONTROL.indication(GATE)

1
GATE MAC
MAC Control < controL | Controf
TransmitFrame TransmitFrame ReceiveFrame
(DA, SA, lenitype, data) (DA, SA, lenitype, data) (DA, SA, lenitype, data)

Signallndication()

NOTE: Data path is shown in green;

B] 2.4 : GATE Operation

REPORT Operation

OLT * ONU |
MA_CONTROL.indication(REPORT) MA_CONTROL.request(REPORT)
MAC Control MAC Control
ReceiveFrame TransmitFrame
(DA, SA, len/type, data) (DA, SA, len/type, data)

] 2.5 : REPORT Operation
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2.4 EPON advantage and challenging

@ H s ehe it i EPON P 3 #7d g nigZhde™ ¢

—B G he s pi(Ethernet)fp Fac 4 ¢ P e S RRIAL R B ks S
Bpis o LA+ > EPON F j&_IEEE 802.3 5 #raf ) ks Fpb » T & T 1L 4P
BT KRRk b o

—#% BB ~ g9 & ¢ EPON ¥ # & Gigabit Eilumuilﬁ%];i Fo T H P AT e s g
AT o

—f#4 % & D EPON enfe e 7t 5 ¢ - R d 37 5 e ~ o 2 e 7 00 e PR S F 94 R

BREBEG LA o



Chapter 3 Dynamic Bandwidth Allocation

5 ends i 4 fe#f % (Dynamic  Bandwidth — Allocation) = /= ¥ » d

F_L
hpas)
g
-n \

Glen Kramer ~ Biswanath Mukherjee = Gerry Pesavento *7#% ! e [PACT (Interleaved
Polling with Adaptive Cycle Time)# X 3|« RATLP 4] &7 KA PR Fw A 5

IPACT 9 5}?;‘& FEET 2 0E o

3.1 Interleaved Polling with Adaptive Cycle Time

) & 20 g IPACT & G0 4 e ™ 2 - Biflmdnh il @A A PR % 0
- i OLT fr= 1 ONU % fGip «

4oB 3.1 #77F » BK OLT @ S4vig pwdri ONU B & B X il g ens ) » T
¥ % Frig & B ONU #| OLT ¢ Round Trip Time(RTT) > iz % 20 & e A% 4 %n OLT &0

polling table # -

ONTU | Bytes | RTT
1 6000 | 200

2 3200 | 170
3 1800 | 120

OLT —L& g

]

Tx 6000 bytes EE]

ONLIL — (5000 =
Tx

ONU2 >
Tx

ONU3 —= >

B 3.1 IPACT & i % 2 ()
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LR tg PFoOLT 2£i# 41— B Grant 3t 4, %6 ONU, > i 5ov & i 0 % o 52 6000
Bytes thE 4 » i Grant 3 4 & 2 7 P e ONU; e0 ID o @ pF R e %
(Transmission Window) ° % ONU; &P t; Jc¥|d OLT i ke Grant U LpF - { € B
B BFREFIEAT A @Ea) T AN PR AR 0 BEFAA LS 6000
Bytes °

% ONU; + B FH S L2718 ONU; B¢ &% B "Request) 4|3 5 - P

E B2 3 OLT P 50 FHE MR rs(buffer)ims - d F 3.1 7 @4 p

ONU | Bytes | RTT
1 6000 | 200
2 3200 | 170
1800 | 120
Tx | 6000 3200
OLT ——Se—=t- -
U
Tx 6000 hytes 551
ONUI Rx |.suun g
Tx
ONU2 — >
Tx
ONU3 = >

B 3.2 : IPACT i & i % 21D

d %t OLT ¢ i % B ONU; 7 Round Trip Time(RTT)p & fo i@ i% 2 { crapF fFF > *
LA F R A Grant £ LERT KZ R BT ONU - d F 3.2
V{85 OLT AR ;0% » & % 3% 01— B L3F®:# 3200 Bytes =0 Grant 47430 4, %

ONUZ °



ONU | Bytes | RTT
1 | 550 | 200

2 | 3200 | 170
3 1800 | 120

oLT =~ @ me

Rx o ] ﬁmh*q:ﬂe& | 550 |
: X/
Tx 6000 biges | 550
ONU | Ry [ 6000 \

ONU2 — EQ %

v

]

Y

Tx

ONU3 —

v

Bl 3.3 1 IPACT i & i2 %% 2 (1)

% OLT #d%1z ONU, 11t @ F 41 {r Request 3 L PF > € = %] { #7 polling table p
eF I > 4o 3.3 0 4 OLT 4z ¥ ONU, 77 Request 3 & > * %] ¥ 4 56000 Bytes <
% 550 Bytes o d *» OLT + ¢ & ) ONU, + @ FHh 2 APl > Pl ts € L0

Grant 3 % % ONU; & ® ju3F @ i% 1800 Bytes 1% 4 o

ONU | Bytes | RTT
1 550 | 200
2 | 5700 | 170
3 1800 | 120

Y

OLT Tx [6000] [3200] [150] ﬁ

Rx N t a000pyies | 350 | 3200 bytes  [s700]
1 fe
Tx | 6oo0bdges [sso]

ONUI1 [0 ]

3200 bytes

ONU2 Rx ﬂl l »

t
Tx 1800 bytes 4400
ONU3 & 1500 >

B 3.4 : IPACT i & 2 % (V)
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T {r® 3.3 # 02> % OLT 23] ONU, -7 Request 3t & pF > € * %] - polling table

MY #7° B 3.4 &7 OLT #- ONU, #1 Request #c & ¢ 3200 Bytes : % 5700 Bytes °
3.2 Some Dynamic Bandwidth Allocation Algorithm

TR &I R A - R chds i B4 fe(Dynamic Bandwidth Allocation):h
3 E o I et iRF e e RUE o
(1) Fixed Service

RE ¢ & & 5 &% e Time Division Multiplexing Access(TDMA) = /2 » ,i* & 7 #% ONU
%% fHMER S 5% c OLT & S48 fiedp b % | e 5748 ONU R * o 4 i i 2 en

A

o L (fairness) » e §_i¢ * »x 3 (utilization) k FAp Lz o
(i1) Limited Service
%1 TDMA e i 2 25 % & OLT ¢ % &= i ONU 5 Request’ ¥ & Request #f

%)% Whax + K 22 0 40 % Request = % Winay > ONU B E_F it j& 17 Winax = /] T R o

B = Request, if request < Wmax
'T U Waax,  if request> wwax

(ii1)Elastic Service

Efh s p A I 2 L R A B ONU 70 ST 3 AT Winac 5921 1L
B3k Teycle = N X Wpg > N & ONU e p o B & 975 9 ONU & fe el B 4 fe ] 30
Teyele 7 » & AP EEM &5 § — B ONU & 1 @F 4> 70R & ONU j£7 11k
@er AMEE 4 FERN X Wina o

b st S R A FAE B 2353 4 18 L EEGH - BER D
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Chapter 4 Problems and Solution

>

hiTE &A@ * M. Shreedhar and George Varghese #7#% ) ¢h Deficit

Round Robin i § #[7] > & 2 * DRR & ¥ /% s 48 A fie 0 B (8 4397k B ehsg

FERFE PG e
4.1 Deficit Round Robin

‘= B 4> Deficit Round Robin » f§ #z DRR » 1 & F g * >t g 3 8 > P hE 3
TN Tk AR LS i’ 5y & (input port) » J A s 47 * 3> EPON } 3 83t o
Bk # B ONUi#8 § § 44 k3| > ¥ 2 OLT ¢ %% i ONU = | £ Q 1 L 45
Q )T*u—t & B ONU 7 DR > § ONUije3 £/ Q 21 » ¢ WU 3R
(Deficit Counter)#Z. 6 » # = DC;
DC = DCi + Q
#1140 DCj e~ fJ‘)i*w* # ONUjig= 7 N B F hF g 4ok M DC B4+ B T4
PRE ONU; § #00 hdied o0 DG frdt hfod 6 cndt s 400 et | > Bk DG hig & 3
e < Lo 7RAZ R4 2 T 2 DCApiteng > Lo
DCi = DC - L
BT REHRDC frT - Bite <o ROt R FFREBHAE I DC | I e
o A E R R G Ae T uENT LT - B ONU F 4 @R .

$iEimendte L ApE S EEA P E R DCIFE

P

T RN R E R

w)
®
I
S
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TG A )T B DRR P (v [

Queue 1
DC,
400 300 600 1000 <«—— Round Robin Pointer
Queue 2
DC,
400 300 400 0

] 4.1 * Deficit Round Robin # 2 (I)
Wl 41> BRI EG A3 B ONUs 383 3¢ % & B 3:’(‘%’%? IR L o
Q = 1000 bytes ° ¢ ONUy £ B 4@ % > ONU; ¢ L j& 17 1000 bytes e 78 » & 2 &
EFBr & F DCiAa » g ARDCifed - Bdfe < ] gt g0 d 3 1000 > 600 >
FlobF g qiE di 4t e £ 2 DCy4 4§ 5 600 bytes: B £ 4= 1T DCfrT - B4
Rt F1E 400 > 3000 Tk = e AT EFED > R £ F e L0

300 bytes i¥ d12_ {5 > d >+ DCyp ¥ #] 100bytes> F] 5 £ k& h+ -] 5 400 bytes &

ZEFT - AR EN > $IT LT 100bytes 4 AT T RJET @ o

14



Queue 1

DC,
400 100
Queue 2 DC,
400 300 400 1000 <«—— Round Robin Pointer

] 4.2 : Deficit Round Robin # Z(II)
?OML%%JQQ’%T%%ﬁOMb%%%M§%’jE%%#iﬁ%mﬁﬁw

fe s 4o 4.2 #75 o

Queue 1

DC;
400 1100 -«—— Round Robin Pointer
Queue 2 DC,
400 300

) 4.3 © Deficit Round Robin # Z(III)
% ONUpx = = B Fofis » &7 kx ¢ &3] ONUL % 1 4fe > - $RE L% ONUL &
7% Q=1000bytes » & ¥ 3z » DC ez & F 425 » B 48 DCrfrdte < iTitdi > 55
1100 >400 > =72 rogfleniz A4t e I pF DCy+ A& { 75 700 bytes > e & ONU; @

FRG I FRENT @GP EA PRS- DO AER L F o oW 43 fo 44

15



Queue 1

DC,
] 0
Queue 2 DC,
400 1300 -«— Round Robin Pointer

] 4.4 © Deficit Round Robin # Z£(IV)

16



T 5 5 DRR & 7 g > %

Initialization:
For (i=0;i< nji=1+1)
DC; = 0;

Enqueuing module: on arrival of packet p

i = EzxtractFlow(p)

If (ExistsInActivelist(i) == FALSF) then
InsertActiveList(i); (*add i to active list*)
DC’@' — 0;

If no free buffers left then
FreeBuf fer(); (* using buffer stealing *)

Engueue(i, p); (* enqueue packet p to queue i*)

Dequeuing module:
While(TRUE) do
If Activelistis not empty then
Remove head of Aetivelist, say flow 1
DC; = Q; + DC;
while ((DC; > 0) and
(Queue; not empty)) do
PacketSize = Size(Head(Queue;));
If ( PackelSize < DC;) then
Send(Dequene{Queue;));
DC; = DG
— PacketSize;
Else break; {*skip while loop *)
If (Empty(Queue;)) then
DC,; = 0;

Bl 4.5 : code for Deficit Round Robin

17



4.2 Fairness issue

7 f# DRR e B i dofr i@ (T2 15 > AP 4T k& B4o@P DRR¥ g+ 22 4

FAR TR o A 2> AP FAMBL BEP £ D a1 ST A

4 et g

o
._ B °

(¥ 975 G ONU; > DC; el - % § % 2.0 = DCi < Liax > Liax # 77 & % 03¢
&<+
(proof) — B 4a2v i 2 & DCiendzde @ 5 F » #7 v B3| DCjede ] 5 F o

“,Z]:fﬁbiﬂ ) '}’/:\”'L'rq}s mifé = ’J‘?Kj gf&@ Limax ° ﬂ—r 1 DC; % ¥t 7 gé@@ Lmax *

=

v 18

i

o

o

() EE R - KFEF(t,t)p "ONU; #riZ g - 2+ m+Q — Lpax’ ¥
Tl me Q+ Lipay e m 5 & f(ty, )R AR PRAR P B

me+*Q — Lpx =sentj(ty,t) = m-+*Q + Lpa
(proof) B3k & ix ™ eu(ty, o) ¥ A - ONU ¢R E >0 3 3¢ § R4z i w4 DG (k)
5 ONU ez = % k= TR @15 > #7147 e DG & ; bytesi(k) 5 ONU; & k =t #73% 1)

AR o AT RPE R (t, ) S m SR PR AR 2 1 T ) e L

lf“\ﬂ

sentj (m) = Zrknzl bytesi(k)
Flt o _DRR #F 8 % ¥ F o

bytesik) + DCik) = Q + DCi(k-1)

18



= bytesik) = Q + DCik-1) — DCik)
(8 £ #-bytesi(k) #ak de Szt o Bk 1 Bda4e P m 30 0 T ET
sentt(m) = m+Q + DCj(0) — DCji(m)
d ()7 #4r 0 = DCi < Lmax > ¥ 3%
—Lmax = DCi(0) — DCi(m) = Liax

o fe T FIE o

(iii) & i i eh— BPF (1, ) > ONUifr ONUj» i#j > o EEE T L - 27 ¢ +
* 2Lmax + Q ©
(proof)
d G (i) g7 @
sentj (t1,t0)) = m+Q + Lpa
=> sentj (t1,t2) = (m—1)+*Q 4+ Q + Lmax

TR R

sent; (t1, t2)

v

n- Q - Lmax
= sentj (t1, to) — sentj(t1, o) = (M-n)Q + 2Lpax + Q
d 3t ONU; v ONU; 384~ & § 41¢ F & & 9 > F i Rirch=c ic? § A9 406 -

Z> |m-n|] =£1=>n=n-1
= sentj(t1,t)) — sentj(t1,t)) = (m-n)Q + 2Lnx + Q
= 2Lmax + Q
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L& HHH*F f S (over loading)sfiiw » d 3018 P e B 2 0% &3 k3t @ (packet)

g{g ’”‘TI»( -g \lm/}ﬁaﬁﬁﬁ‘/\—a lﬂ; ONUO

4.3 Modified Deficit Round Robin

i 42 e B2 15 A e T 218 be Deficit Round Robin & § 2 7 24 %] %
& 5| m i AR E A e 2T (unfairness) eI % 0 3 ¥ A F M HRE (T 45 R
B (complexity)» Ap¥Ff it » F]pt AR R 0P R E 5 ETD o

(AR 4

(g

& kehfmezE > DRR ,ﬁ‘ﬁa,érikg BiE DG ool pAE R
Gl4ey £ ¢ J B E_ two-state model j‘kg’éi P e a- BN § T 3t
Fppanp kY Y RERE D 5 H B PR EF 3 LE P ite o B DRR
B2 ONU #rac B3 ende < 31 5 Lyac SR E A fe 2 € &2 0% L4 $4te
SRR Nap) R A
TR A AR T DC R RF R sl o fnﬁ BERN2E 2 EHRE
A 73 4o E AF5(Queue)i e o im B> 2 f]*u{’g,'? ONU; il 3 Ew4fe & » gl
PERF R > 7 ¢4 OLT & = o7 en% s Q Bjew 2 > 7 - B g ' Lehsek ™ % > F
B ONU 2 (8B 4ng 46 FIRapFiz > ¥ U@ % chZ 53 € U R F Lupax * FIUF
MRIF S endte UGiE- b Report 2 {6 0 W E A3F 5 2 5 R A 2] (Queue)
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it e o il 3 E AP AL Deficit Round Robin with non reset to zero ©
SR FEE > T EI AR FR S BRAIHERT R RS e 5 ONU
Ko TR Rt e il o L AREERRRERET 0 REF - B ONU &

2
z

& %7 ONU; = & @i 2

-

@A H e ONUj SR 2 3 0 ek i

-

B Y Yt LY 4,

For DRR non reset to zero, t,—t. =7

] 4.6 : ONU inter-transmission time
% ONUy &pFi tp ==+ @FHPF > & 7 %0 Report F — =X #7F & e 5%
OLT > 2 {5 OLT ¢ 1343 # 5 ONU 7 Report 3 & > 3+ 5 41 ONU; T — = ¥ 1L B 4% )
FHOER & o VATt APrE2E AR FP € B2 FE ONUL G £ X
& pF R (waiting time) > F]m ¥R EZ R P 9 3F F {Wite cnur g F fend 4

(video) & » F]M A B {8 A P 4% 11 7 Dual Deficit Round Robin ;% & = /2 » I PF:2 1 DRR

4= DRR non reset to zero #7138 Py 2 AP AE - U L ok KLP w R E 0F Foo
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4.4 Dual Deficit Round Robin non reset to zero
Dual DRR % & /% ff & L SS;)*I.%{?% 1A o DRRIAFEFVENATHE ¥ -
DRR'fr'aNm TR R - & 0 OLT & =t #-= /| 3 Q mﬁ‘fﬁ% ONU; » & *® % g 7]

L3 #e T @ER BDCHEEFR 0 TP ONU; “Hief 1 DC - g L4 s

‘—-.ﬂ

Bl g o ek BT S 48 i 0 70B ONU; rjﬁg@% W og R A DC o

# 2

S Bendtd - MBS o FP L A EEAETBLOFNF L > N EAPRIT R

EeaAiplesdefik

V“b

MAX_transmission : % 7+ 3% ONU;j & — =& #7350 & d) enge < FofL

S

Q2 - % DRR 4 = ¥ {# 5] eh 78 * | o

DCy; @ % - % DRR 7% i cnL a8 = | o

4% ONU; s Report 7 & c0if 57| MAX_ transmission’ 78 & % = 2 DRR 4% ¢
P4 1% 5 3 3% Report 2 & 94 § % OLT ; & &% Report % & «f § H_+ >
MAX_transmission % iz > Leflé’:»j} ¢ 4% = = DRR ¥4 kcH o

F AN P LB DC A Q AP 2 | e > X 2 BT ] Q e FI BB F

DCoi 2t > Bfs L @ *% DRR FEZEATE7F LR <] o &% - 2 DRR &

RS EK e oA P AL EE Qv A OLT #rt ieen A5~ /) Q »
R FH Aok Q) ) 3 Qe 4 T o F FTt E en SRS R B 457 DRR ;% & ;2 (DRR

reset to zero)4p fr > 78 % = % DRR ﬁﬂiﬁé’,‘;‘éiﬁgﬂﬂ‘ﬁ{}i&m
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If (Report; > MAX_transmission) then

DC = DG — Q;

DCyi = DCyi + Qg2

do DRR using DC5;

reset Reporti = (;

while(DCz; >0) do

PacketSize = Size(Head(Queue))

If (PacketSize =DC;;) then

Report; = Report; + PacketSize ;

DC;; = DC,;  — PacketSize ;

Else break;(*break while loop*)

Sent Reportjto OLT
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4.4.2 Dual DRR flow chart

NO

A 4

Add credit to DC;

Report ZERO
to OLT

l

Does packet length on
the head of line; (HOL;)
> DC;

A
Report; = Report; +PacketSize ,
DC; = DC; —PacketSize ,
Head = Head -> next

A

Does next
packet length >
DG

Does Report;
> MAX

NO

\ 4

Sent Report; to DCi=DC; - Q, - add
OLT Q. to DC,; and
perform DRR again

l

Sent Report; to
OLT

B] 4.7 Dual DRR flow chart
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4.4.3 Dual DRR inter-transmission time

E——*F v % v ¢,

[0 After transmission, the max waiting
time of each ONU ,ie, t, =,
= (hum ONUs -1)*(Q + Lmax) /R

] 4.8 : ONU maximum waiting time for transmission
#-Dual DRR /& & /2 ¢ * & PON F » 4w 0 B4k B ONU # - Sk § # 0enf
HEE Q + Lnax (%7 %4 %P DRR fairness 274 » Flpt 7 12 {8 20§ ONU; B2 &
FhTBEFTHEE ML IHBIp e 7 URLLBEFTHETETELDEERT L

(ONUS -&ﬁ — 1) X (QZ + Lmax)/[e
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Chapter 5 Simulation Results and Performance Analysis

THFEAP AR A2 AP v Dual DRRFE 22 F R > ¥ 7 9

=

BACRES * G T ot RE AT T L FIA L B R N i -

)

5.1 Network parameter and traffic model

BB R R R 2w AP E A R TR chgdick o] » 4 Table 5.1 %%

Parameter Value
Number of ONUs 16
Transmission rate 1Gbps

Per-timeslot 70bytes
OLT to splitter 20km
Splitter to each ONU 4km
Packet size 64~1518 bytes
Buffer size infinite
Batch 10

Table 5.1 Network parameter used in simulation
F i arig * traffic % two state bursty trafficy % 7 4+# keh> N5 S & arrival
rate’ iEfE HHE e & v G REIT B v endt & SR B VR 4 5] 5 high state v low
state> § i high state F¥ 3 $% e arrival rate bys £ 20 & low state B—*»’ﬁ 14 e arrival rate

A 0 ARl 5.1 from oo
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] 5.1 Two state bursty traffic model

% traffic & high state F¥34 {7 = & 4 4t (packet generation) s (2 {5 > € o 9 ¢
¢ B3| lowstate » = € 7 1—o e85 fa4F f high state cof/% ; FIZ > A low state €

B e 5 g ) high state » » € 7 1—p i 5 @45 & low state i o

=\

F2 45 two state traffic model » 2V i ¥ 12 4& % 1} mean arrival rate

0{-/1L+ﬂ-/IH

A=
a+pf

(proof)

By Queueing Theory

[Prob(high) Prob(low)](z i:;} — [Prob(high) Prob(low)]

Prob(high)= —2— + Prob(low)= —&
a+p a+p
Mean arrival rate A = B LA J R
a+p a+p a+p

1/

FFEHZE o
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2 AL % & 7 Burstiness i % iz B traffic bursty 35

B(Burstiness) = %

5.2 Simulation results
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TR AT Of B fe s AP R g enH - Rtk timeslot T LB R
4.1 (normalize) 2. & >

Timeslot : 70 bytes

Packet size : 1 ~ 22 timeslots

30000
25000
20000
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Bl 5.2 Mean delay variance vs. Loading
d B 5.2 5 7 2 _burstiness =5 > 4 W[t & OLT %+ 7 b enZd g = ] Q #7ig = i
T 323t & (mean delay) B 88 o d £ < ] Q ALOLT #7144 > € B &% DR Bk
EFE e e B o ok OLT %7 enZah~ > ¢ @ 8448 - E % # & ONU ehix
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7(Queue)iLi » F Bite SR EEFRADPRER A §E DA 0 FP ¢ g 1B (delay)
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4 & crat & jj‘k, € Bt A a0 i & 0 3548 (mean delay) sp-iE B 4 o
#7120 OLT ¥ %3 46 Q=11 & i /% X5 ¥ ONU f §*(loading)iZ #refiff +v > 5

Q # #r ¥| 22 & 33 timeslots eHpFiE > 7 103 IR-L 3548 % R #ir(mean delay variance) ¢
2 TI"E";’?—JT %o, 2, 7T ﬁ A i;a}'@d MTF mi-}-f > T ¥ i}‘ fﬁ v ¥ 44 timeslots

SRR LT AT SRR Y S ) Q i‘*u; 33 timeslots °

—+—DualDRR Q2 =5
—s—DualDRRQ2 =7
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—— DRR non reset zero
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Bl 5.3 Dburstiness =5 » Mean delay variance vs. Load
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Chapter 6 Conclusion and Future Works

hiTh R A AL & §:cd K A~ Deficit Round Robin jf & /2 ek gL > P 0
AT 04 i vt Ak B R R EL(PON) 0 3 T R R F K Ar R ) in
fairness & 4v s & T 1 g ¢ hbursty traffic $H4E 54 et 74 4 R RE > B 53k 1K
3t e chuf & (mean delay)fraf 42 % B fic(mean delay variance) & 2 7 P o 74 7 f# /-1
B AT -

Bk KPR b MEEF SR RN A Wrehe o Brieh o {5 iR gL ¢ R
B zr 5 4 erd) R d ko Fphf @ v H - gt K (wavelength) P 8 AL e &k X
* ﬁ Z R T P 5ok £ B AF(multi-wavelength) ® v/ S en { 4B 32 15 > TS £

(multi-wavelength)# ¥4 Deficit Round Robin ;& & 2 sh# & x ¢ &~ BF7 7 37>

35



Reference:

[1] Yu-mi Kim, Jung Yul Choi, Jeong-hee Ryou, Hyun-mi Baek, Ok-sun Lee, Hong-shil

Park, and Minho Kang, “Cost Effective Protection Architecture to Provide Diverse

Protection Demands in Ethernet Passive Optical Network™”, in International Conference

on Communication Technology Proceedings (ICCT 2003) (IEEE, 2003), Vol. 1, pp.

721-724.

[2] Glen Kramer and Gerry Pesavento, Alloptic, Inc., “Ethernet Passive Optical

Network(EPON):  Building a  Next-Generation Optical Access Network,

Communications Magazine, IEEE, Feb 2002, Vol.40, pp.66—73.

[3] C. F. Nche, C. Rodgers and D. J. Parish, “Implementing the Orwell Protocol over a

fiber-based high-speed ATM network”, Electronics & Communication Engineering

Journal, Dec 1992, Vol. 4, pp.345-350.

[4] Glen Kramer and Biswanath Mukherjee, University of California, Davis,

GerryPesavento, Alloptic, Inc. Livemore, “IPACT: A Dynamic Protocol for an Ethernet

PON (EPON)”, Communications Magazine, IEEE, Feb 2002, Vol.40, pp.74-80.

[5] Tang Shan Raycom Co., Ltd., Ji Yang, Cheng Sheng Beijing University of Posts and

Telecommunications. “EPON Upstream Multiple Access Scheme”, Info-tech and

Info-net, 2001. Proceedings. ICII 2001 - Beijing. 2001 International Conferences on,

2001, Vol. 2, pp.273-278.

36


http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=35
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=2219
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=2219
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=35
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7719
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7719

[6] IEEE Standards 802.3ah, 2004.

[7] M. Shreedhar et al., "Efficient Fair Queuing Using Deficit Round-Robin", IEEE /ACM
Trans on Networking, vol 4, no 3 (1996).

[8] G. Kramer and G. Pesavento, “Ethernet Passive Optical Network : Building a
Next-Generation Optical Access Network,” IEEE Communications Magazine, Vol. 40,

No. 2, pp. 66-73, Feb.,2002.

[9] Mastrodonato, R. and Paltenghi, G.,“Analysis of a bandwidth allocation protocol for
Ethernet passive optical networks (EPONs),”Transparent Optical Networks, 2005,

Proceedings of 2005 7th International Conference, July 2005, Vol. 1, pp.241-244.

[10] Yongqing Zhu, Maode Ma, and Tee Hiang Cheng, “A novel multiple access scheme
for Ethernet passive optical networks,” Global Telecommunications Conference,

2003.GLOBECOM '03. IEEE, Dec 2003, Vol. 5, pp.2649-2653.

[11] Yuanqiu Luo and Ansari, N. “Bandwidth management and delay control over
EPONSs,”High Performance Switching and Routing, 2005. HPSR. 2005 Workshop on,

pp-457-461.

37


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Mastrodonato,%20R..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.%20Paltenghi,%20G..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10062
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10062
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Yongqing%20Zhu.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.%20Maode%20Ma.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.%20Tee%20Hiang%20Cheng.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8900
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8900
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=Authors:.QT.Yuanqiu%20Luo.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=10052

	乙太被動光纖網路動態頻寬分配-使用增強Deficit Round Robin Algorithm
	乙太被動光纖網路動態頻寬分配-使用增強Deficit Round Robin Algorithm
	[9]  Mastrodonato, R. and Paltenghi, G.,“Analysis of a bandwidth allocation protocol for Ethernet passive optical networks (EPONs),”Transparent Optical Networks, 2005, Proceedings of 2005 7th International Conference, July 2005, Vol. 1, pp.241-244.
	[10] Yongqing Zhu, Maode Ma, and Tee Hiang Cheng, “A novel multiple access scheme for Ethernet passive optical networks,” Global Telecommunications Conference, 2003.GLOBECOM '03. IEEE, Dec 2003, Vol. 5, pp.2649-2653.

