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Abstract: This paper
processing scheduling algorithm that is important

proposed  packet

part in traffic performance on IPv6 router for
efficient packet processing unit development.

We apply proposing scheduling algorithm to
packet scheduler in router that is important element
in integration service model, enforce service
differentiation between packets. An experiment
carries out to divide by source of sensitive Video
and Audio in latency time and cell damage and
general Data's source each 3 sessions. We generate
traffic in process that Source packet reaches
destination. So, with existent algorithm, I measure
delay time that happened during each transmission
by general routing method and routing method that
apply proposing algorithm.

We prove efficiency of proposing algorithm in
this paper that see by measuring and compare
maximum delay time and average delay time at

each session.

1. Introduction

From explosive increase of Internet service
application, it is increasing that request of real-time
multimedia service of better quality. But, there is
limit as to satisfy this request the current Internet
offers best-effort service.

Integration service network needs various support
of application. IETF(Internet Engineering Task
Force) presents the integrated service model which
expands with the service model where the real-time
service concept is included the internet service[l]
which is used with only best-effort services of

existing. The integrated service model composes a
traffic control module in order to provide the
service of different quality to uses the classifier, a
packet scheduler, a connection acceptance control
and a resources reservation protocol[2]. Among
these factors, scheduling algorithm applied to
packet scheduler gives important influence in
performance of real-time traffic through enforce
service differentiation between packets and
embodying method of traffic control function that
provide real-time service to router[3].

In this paper, we apply priority order queuing
scheduling in routing algorithm that do important
part of traffic performance for efficient packet
processing unit development, and execute a
simulation, and proof the efficiency to compare the

result of existing method.

2. The packet processing scheduling

algorithm

The packet network is composed various branch
path in between each stations, and there is no
definite section for better path, and it has tendency
the plane than the class. Primary function of the
packet network is passing packet fast without
damage to the destination. For this, sorts packet that
wish to transmit and chooses priority order
according to specification standard[4-5].

In this paper, we put gradation to real-time/non
real-time service to transmit packet
efficiently, applies routing scheduling algorithm
that use priority order queuing scheduling when

packet enters in router.
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2.1 Packet processing for priority order

Station

Router

Figure 1. Datagram transport

As shown figure 1, source packet supposes that
transfer via router to 1, ..., 6 until transfer from A
Station to B Station.
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Figure 2. Structure of IPv6 header

Packet classification real-time/non-real-time
service process following to traffic class that source
packet includes in IPv6 header of figure 2, after
decide priority order of packets to transmit in the
destination station in priority area.

As following, declare that data bit value of

Priority area is S, and destination value is D.

Source: S =8ySyg--518,

Destinations: D =d,'d,,,"..d"d, {Df |0<k<N}

In router inside such as figure 3, sender node is
S =5,8,5,
Destination node is

D* =didldl, {D*|0<k<N}
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Figure 3. Packet path in router for N

As shown figure 3, input S, and output D]]f,

use router internal tree structure, and order of input
compares with right basing left of each step, and
establishes weight(w) of standard node, and add

established weight of all paths, it becomes order of

input packet S .

At each step, value of comparable node is

(W w (070) # m,2n = d
m,2n?>

) = o] otherwise

with standard node, extent by
1<m<logN, 0<n<2"'-1

Sum of weight for each node of all paths is
calculated by

Dy
Wtotal = Zwmin path
Sy

Non-duplicated packet is linked by subsequent
input in calculated order, and duplicated packet

returned to previous network and re-transmission.
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2.2 Proposed routing algorithm

This paper presents process such as figure 4 for
transmit packet that apply proposing routing
algorithm.

Input packet

Calculate packet path for
each destination by
minimum weight

Choose minimum weight
compared with calculate
packet path cosi?

I

Existequal among
minimum weight

Compared path
and
choose minimum path

Choose a path of
a minimum weight path
as source

Existequal among
minimum weight

Compared minimum path
for next path

Exist destination?

Figure 4. Routing Algorithm Flow

3. Experiment result

In this paper, composed network as seen from
2.1 temples for packet transmission performance
analysis of proposing routing algorithm, and used
simulator BONeS DESIGNER for result of an
experiment. An experiment branch of three kinds
packets of Video, Audio, Data, generate traffic
when transmit Source packet, enforced each existent
WFQ[6], SFQ[7] algorithm at the general router and
router that apply proposed algorithm(RA), the
sequence is seen comparing average delay with

maximum latency time by weight of nodes.

Table 1. Maximum delay time

Video Audio Data
WFQ 39.1 28.5 17.9
RA WFQ 19.9 28.4 32.8
SFQ 334 24.7 16.4
RA_SFQ 18.9 15.3 16.4

Table 2. Average delay time

Video Audio Data
WFQ 23.5 14.4 10.7
RA WFQ 153 13.9 16.4
SFQ 17.2 11.6 8.52
RA_SFQ 12.1 9.7 11.3

Table 1 and table 2 shown measured maximum
latency time, average delay time.

In the case of WFQ, maximum delay time
decreased about 49.1% in case of Video session,
and the case of Audio session decreased about 0.4%,
and the case of Data session increased about 83.2%.
The case of average delay time decreased about
34.9% in case of Video session, and the case of
Audio session decreased about 3.5%, and the case
of Data session increased about 53.2%.

In the case of SFQ, maximum delay time
decreased about 43.4% in case of Video session,
and the case of Audio session decreased about
38.1%, and the case of Data session decreased about
0.6%. The case of average delay decreased about
29.7% in occasion of Video session, and the case of
Audio session decreased about 16.3%, and the case
of Data session increased about 32.6%.

At the two scheduling algorithms, result that
experiment traffic source dividing characteristic as
in general case of sensitive Video and Audio
session could confirm decrease present state at cell
damage and delay time. But, delay time of general
Data session could see increasing phenomenon.

Figure 5 and figure 6 is a graph about compare
result using table 1 and table 2.
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Figure 5. Maximum delay time comparison graph
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Figure 6. Average delay time comparison graph

4. Conclusion

In this paper, we apply priority order queuing
scheduling in routing algorithm that an important
part in traffic performance for improved packet
processing device development, and proposed
algorithm and existing algorithm did comparative
analysis. An experiment executed about 3 sessions
that classify by source of sensitive Video and Audio
in latency time and cell damage and general Data
source. We were shown result that analyze
comparison by general Routing method and Routing
method

maximum delay time and average delay time of

applied proposing algorithm about
occurred traffic during transmission.

As can see through simulation, case of Video and
Audio session, we can confirm decrease of
maximum latency time and average delay, and
specially, the case of WFQ can confirm decrease
effect of maximum delay time and average delay

time about result of Video session that apply

proposing method. But, the case of Data session
could confirm a little increase.
Hereafter, we will have to study delay time

decrease method about general Data session.

References

[1] S. Deering, R. Hinden, "Internet Protocol,
Version6(IPv6)
Engineering Task Force, RFC2460, Dec. 1998.

[2] Andrew S. Tanenbaum, "Computer Networks."
Prentics Hall, 1996.

[3] W. Stallings, "High-Speed Networks." Prentics
Hall, 1998.

[4] S. Golestani, "A Self-Clocked Fair Queueing
scheme for broadband applications." Proc.
IEEE INFOCOM, p.636-646, 1994.

[5] K. Pyun. "Packet Scheduling Algorithm to
Provide Rea-Time, Fair, and Link-Sharing

Specification," Internet

Service in Integrated Service Networks." PhD

thesis, Department of Electrical Engineering &

Computer Science, Division of Computer
Science, KAIST, Feb. 2003.

[6] J.C.R. Bennett and H.Zhang. "Worst-case Fair
Weighted Fair Queueing.". In Proceedings of
INFOCOM'96, p.120-127, Mar. 1996.

[7] P. Goyal, H.M. Vin, and H.Cheng. "Start-time
Fair Queuing: A Scheduling Algorithm for

Packet  Switching

Networks."  In of ACM

SIGCOMM'96, p.157-168, Aug. 1996.

Integrated  Services

Proceeding

268




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


