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Scheduling Mechanism Based on CBQ for Providing Internet QoS

Jun-Hyun Moon'

- Gwang-Hyun Kim*'

ABSTRACT

This thesis includes the detailed explanation of the concept and structure of the Differentiated Service and suggests a new model for the
packet transmission scheme using the Class Base Queuing (CBQ) method. The model has controlled each service queue moderately by setting
the optimal RED mixy and maxwy, gathered through a series of experiments. It also suggests a balanced scheduling method without the starva-
tion effect of the service classes through the packet scheduling methods such as WRR and DRR.

FINE : AgY MulA(Differentiated Service), b2 MB(Quality of Service). CBQ(Class Based Queuing), PHB(Per Hop

Behavior)
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o]x Mg Mul~E Wy 9% QoS(Quality of Service) R
7+ AAYA Ak
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=gozd A9 dHUY FAHA QoS EFAE o=
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A4 JEY AH2E A% A 2AEF 78 FIFO(First
In First Out) #43 W& 71¥A el ¥ Y(Tail
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TG AT ol e WAL xds @ MulAg AFen
A3l DiffServ T2t Agsix) gooe 7|&e 243
e A3 2AEYH us el el gasid welA
€ =FdME DiffServe] /Mds FxE AWB 3 Diff-
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92 e ESuA Wi g By Y2 ¥e A
Hl& S 497 48 A8 Y F& Agste Exgge
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& AH2E AFLEE e Aotk A9 QoS 874}
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2.1 Differentiated Service®l &=

Aol A QoSE BAsIzal = Hz9 AxE
[ETFOlA Atd IntServ 2o}, IntServ: RSVPE
T ZR2EZE AHESlY FE SAE o EEAHoA 7
QoS 87NSE F3 gtk oI MIE FED A2
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E2S A¥e 992 #4 JPER HE g& A3 Ae
EF3S AFHY. EAZ DiffServi: 9% A3 E ALgs)
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PHB(Per Hop Behavior)ol meld #7218 AEEEE Ed
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glojof dtrh (2 2)= DS Ewel W9 =280 QoSE
Aojaty] fAsiA "o dutEQ 71FH F2E JEn
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Traffic Conditioning
In-Profile Packet control
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7l €47 5o ¥ 12719 PHBE WrolA ATH3-5]
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Lorg Queve Discard Class  Shost Queus

High
Priority
EF : Expedited Forwarding
Prmium Service
DSCP = 46
Strictly priority, MDRR, WFQ é
AF : Assured Forwarding E
WRED, WFQ

BF : Beat Effort Forwarding Low
o Marking) Prority
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e 479 Mul2 RE50 93sA Hed gy
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2 5 F Yt RE ZIAEEL SLAY HAE AT
AL FHool e HIdE AY¥FL 934 BB
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2} Holg TCAdA HAIF Eo 98 DS Edgez #
dHE HAE 2R/, &4, 2@9d $& 398 DS 74
84 0]}, DiffServe] E#HF Aoj7le ZA d 72 F
Ao} gled WA Classifiers 422 #4d 2% F
el A7 ddeld dF B &g AXFE HHY Ad F
BE gloje: 98L& Il Classifiers T /A2 £F/71
7V %l BA(Behavior Aggregate) Classifiers @2 #AA
s WolA H3e DSCP ZE #& A¥ss e 5
8l MF(Multi-Field) Classifiers Ztzbe] sjzld o
AE F4 FA F4, DS U=, TZEZ HE $AS ¥
E H3E $£413 XE ¥3E Fo AEE Adsie 48 @
t}, Metert Classifierol @3] Ad 2¥d #7158 TCAY
zeade /e ZA3e 715 S 81, Marker: 9
70 st} W9 DSCP 4= g& 5% = #oz dAse
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¢ EdY zZagdd wFry] d st E== o 9
HAEL AN AY, W] AV|E 0 FE FS FoE
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3. CBQ 7igtel WA 23 FY oW

A DiffServol Al 5¥3 EEUSE AUE =AEY
71ge gloy 9A FEAEY oz Win v de
A DiffServeldE 8F5HE QoSE BFE 5 e oA
Hzl 2AFHE AMgo] 7Medit WA B =RdAE
Wy Ao]Z $% RED(Random Early Detection) Edef
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A7 2AgeE 7JEAHA e 24 LA Feie] Wy
PRR(Priority Round Robin)® WRR(Weighted Round Ro-
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DiffServe Zrzhe] x|~ F oA RED$t #e AHA
g i @2 7iyol EasiAl €k REDE s 3F 7
Zol7} 44 FF(minimum threshold)& dolXH WH7L



2 Ax ggdeas JAE 0 dGA = A7 7
HozHd EA yHox o EZ97 HyPozN LA
g ¢ g 22d 578 448 9 F Uk of 9 9
AL ZFAINE S5 g 7 Hold wldHEA Ha, W
ok HFlel HE F Hol7t A& FUisld & FF
(maximum threshold) doiAA HE =g #Eo] 19|
UM ZE HHlo] =F& AYstA frh. REDE 7]&9
Uz g g ok vags o 2 H2 8y 2
W EZ29 2L 53 FA o Y R E4E 3
dgeoas 3718 d4E doA vEa A YTl
dojAE 4L 4E 4 dow, BT F Holg WY =
F& AHEHoEN H2EY EF2550] BEIHI o =
e ZF 88 Adse d4s Y F dve otk
&7k RED9 ZA$ WENA 92 3tdg RED W
A AgHE seEug G HAs Z3E AYo] Ae
5o EgAEo] ofuld gEC] A ey UA
g & gitke EAlde] gt = REDE TCP(Transmis-
sion Control Protocol) ©]¢}¢8] th& £4& 7HA & EdY
A2Eo] BgalA & TCP T4 A& & + 3l
E BAH0 g 2 ol ZAE dHAds] AAsAl bl
AZ-F2S 479 P& BFEY TCPRY ¢ AuX
A A4 E2$5E Ay Wold & e W
2 JtA AgEHRoY 2 F2gd giF ewE=r)t YF
AA GFA o] 2 &L olFE B 5&S AR Rz
ok [9, 101

(28 5 REDIA ming(minimum threshold)$t maxu,
(maximum threshold)gtel ozt 24 7Fsd A7k 2dE
BoFEa gk (2§ 5) (@9 A$E DEY AF9 ming,
maxe 3ol Zt7 £7& Ffolrh o] mde] F9 DES
AF7} A9 Ao =Fo| HAREE AAHAL. (2¥
5 (b)8 39 AFY ming, maxn 7t DE® ming, maxm
5 & o 24 AHAEE 43 Wyeltt o] 2He

e A4z gyl A #Avt £33 2 74 DE
7} A7 =2§& A71A H3 DEZ} BE #@3E& =§FAI
' AgdE AFE a7t d4/7F =& 4ASUT &
& (28 5 (©9 Z$4%¥ DES AF® ming, maxm 7}
AE GARAA A AL 5= gtk o] 2de BeE
DE E#¥o] 100% =FHE 4%o] & Fo AF Ed Y9
3 =§& AFsts 2dold. weld DE #3lo] BF
SEHuE AF A& A$A Au2E e F gk
olg]@d A7tz Bdld W AEHoH A € EYUE
& 473 A Jlg gt

&€ RED Gateway ¥ &t

Initialization
avg <« 0
count < 1
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for each packet arrival
calculate new avg. queue is avg:
if the queue is nonempty
avg <« (1-wg) avg + W, ¢
else
m « f(time q_time)
avg — (1-wy)™ avg
if ming, < avg < maxm
increment count
calculate probability pa
Dy max, (avg < (1-W,)™ avg)
Da : po/ (1~ count * ps)
with probability ps :
mark the arriving packet
count < 0
else if maxn < avg
mark the arriving packet
count +— 0
else count < 1
with queue becomes empty
q_time < time

9 ¢ Fo AHEEE AvEHE g 2o

Saved Varibles :
avg ' average queue size
g_time : start of the queue idle time
count - packets since last marked packet
Fixed parameter :
W, : queue weight
ming : minimum threshold for queue
maxn - maximum threshold for queue
max, - maximum value for ps
Other parameter :
Pa : current pkt-marking probability
Q : current queue size
Time : current time
F(t) : a linear function of the time ¢

min,, max,

Drop
Probability
4

DE : max,

AF : mex, Average

Queue Size

DE:mis,  DE: max,
AF : min, AF :max,

®
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AR
Avermge
Queue Size

]
DE : min,, DE ='mlx,,, AP max,
AF iming
©
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