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A New Jitter Control Mechanism by Per-Hdpacket Scheduling

Approach

Abstract

Delivering real-time streaming over the Internedm® of the critical
applications nowadays. Novel real-time Internetliappons, like Voice over
IP(VolIP) and Video on Demand(VoD), have delay attdrjrequirements. For
jitter, where the goal is to minimize the differenmetween delay times of
different packets, we propose a new jitter commethanism by per-hop packet
scheduling. The approach in this paper is to rehdeeall packets in each
gateway when packet arrives gateway. Our schedalguyithm is to
reschedule packets according to packets’ profiction we design. We evaluate
our approach on NS2. Simulation results show thaapproach can improve

jitter of real-time traffic.
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Sj = the send time of packet j
Rj = the arrival time of packet j
Si = the send time of packet 1
Ri = the arrival time of packet 1

Jitter =(CRj -Sj)-(CRi -Si)
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(Interactive Class) » # # 7 (Background Class) -

%1
255 &t 2
Conversational VoIP
Streaming VoD
Interactive Telnet
Background E-Mail

LHALE KA AME R 15 NS P 2 SRR 0 2 IR long
Delay time # Jitter 4p § #¢ig - i€ * 4 & Delay time 42i% 300 ms P& T*Eﬁ PR !
WS o P PR REFGR TR > F R Jitter ¥ g - 38584 F
;0T data communication PRFF 0 ¥ OF LRE DT BEEF > L& RIDE

BRE, AL ST gL TR 2 QMR L BEHPETE R

* 2
Delay Jitter Packet Loss
Sensitivity Sensitivity Sensitivity
Conversational High High Low
Streaming  Medium High Low
Interactive Medium Low High
Background |Low No High
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2.2 Jitter Control in QoS Networks
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2. 3Providing Guaranteed Services Without Per Flow Management

d Jon Stoica ¥ %2 Hui Zhang #” Providing Guaranteed Services Without Per Flow
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3.1.1 Single Preemptive Queue 7 #
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FProfit Value
F 1

Slope=31

Slope=52

. Faszs Time
-

Tc . Current Timne Th . Hard Deadline

i
Td | Expect Transmission

Frofit=1 when Td=Th
Frofit=0 when Td=Td

Bl 4 : Profit Function 1

Frofit Value
Y

Zlope—=31

» Fass Time
»

Tc - Current Time Ta - Saft Dleadline Th  Hard Tieadline

-
Td © Espect Transmiszsion Titme

Frofit=1 when Td=Ta
Frofit=1 +(Td —Ta)* 32 when Ta— (15820 =Td = Ta
Frofit=0 when Td>==Ta—{1/22)

Bl 5 : Profit Function 2
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Profit Value

F 3

Slope=51

1 beverrromenns P
E E Slope=32
. . p FPasz Time
Te : Current Time Th | Hard Deadline

Td . Expect Transmission Time

Profit=1 +({Td —Tb)*51 when Td=Thb
Frofit=0 when Td=Thb

B 6 : Profit Function 3

Frolal Walue

F 3

Hlope=81
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LERE SRR Y}

» Faszs Time
Tc © Current Time Ta | Zaoft Dleadline Th | Hard Dieadline

¥
Td ! Expect Transmiszssicen Time

Frofit—1 | (Td—Ta)* 31 when T =Ta
Frofit=1 +(Td—Ta)* 32 when Ta—(1/32)=Td=Ta
Frofit=0 when Td = Ta— (1532}

B 7 :Profit Function 4
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Protit Value
F 3

Slope=52

 Pass [ime

Tc - Current Time Ta : Soft Deadline Th ! Hard Deadline

Td . Ezpect Transmission Time

Profit=1 +Td*51 when Td=Ta
Profit=] +(Td—Ta)*52 when Ta—(1/520=Td > Ta
Profit=0 when Td > Ta—(1/32)

B 8 : Profit Function 5
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451 SingleClass
45.1.1 Single Preemptive Queue
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—&— Profit Function 2
E 0.02 —&— Profit Function 3
= 0.015 —&— Profit Function 4
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0.005
0
5 10 20 30 40 50
Buffer Size(KB)
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4 CBR-1Mb and 1 FTP
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3 CBR-1Mb and 2 FTP

0.025
0.02
—— Profit Function 1
0.015 —8— Profit Function 2
g —&— Profit Function 3
= 001 —&— Profit Function 4
' —e— Profit Function 5
—+—FIFO
0.005
0
10 20 30 40 50
Buffer Size(KB)
4 CBR-0.5Mb and 1 FTP
160
140
g 120 —&— Profit Function 1
Z 100 —@— Profit Function 2
é 20 —&— Profit Function 3
é —&— Profit Function 4
E, 60 —e— Profit Function 5
g 40 —+— FIFO
20
0

10

20 30 40
Buffer Size(KB)

20




4 CBR-1Mb and 1 FTP

160
140
é 120 —&— Profit Function 1
E 100 —@— Profit Function 2
é 30 —&— Profit Function 3
é —&— Profit Function 4
H
> 60 —e— Profit Function 5
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0
10 20 30 40 50
Buffer Size(KB)
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160
140
é 120 —&— Profit Function 1
E 100 —@— Profit Function 2
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3 CBR-1Mb and 2 FTP

10

20 30 40 50
Buffer Size(KB)

160
140
é 120 —— Profit Function 1
Z 100 —@— Profit Function 2
é 20 —&— Profit Function 3
¢§) —&— Profit Function 4
H
> 60 —e— Profit Function 5
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4 CBR-1Mb and 1 FTP
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—— Profit Function 1
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S 3000 —&— Profit Function 4
g —e— Profit Function 5
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0
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2000
1800
1600 —— Profit Function 1
g 1400 —&— Profit Function 2
£ 1200 —— Profit Function 3
S 1000 —&— Profit Function 4
g 800 —e— Profit Function 5
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400 —X— FIFO(received)
200
0

20 30 40 50
Buffer Size(KB)
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4000
3500
3000
2500
2000
1500

Packet Loss(pkts)

1000
500

10

3 CBR-1Mb and 2 FTP

20 30
Buffer Size(KB)

40

50

—— Profit Function 1

—@— Profit Function 2

—&— Profit Function 3

—— Profit Function 4

—e— Profit Function 5

—+— FIFO(received in time)
—X— FIFO(received)

45.1.2 Multiple FIFO Queue
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4 CBR-0.5Mb and 1 FTP

0.035
0.03
0.025 —— Profit Function 1
—&— Profit Function 2
15 0.02 —A— Profit Function 3
= 0.015 —&— Profit Function 4
—e— Profit Function 5
0.01 4 FIFO
0.005
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Buffer Size(KB)
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3 CBR-0.5Mb and 2 FTP
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—8— Profit Function 2
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4 CBR-0.5Mb and 1 FTP
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4 CBR-0.5Mb and 1 FTP
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3 CBR-0.5Mb and 2 FTP
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