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Abstract In general, the network survivability means that The user do not know the network faults and the
recovery of those. For this, we use the dual(multi) routes between each two nodes. It is important that the
each dual routes have efficient costs(or minimum). Even if one route is the minimum cost in case of no fault,
another route of dual may be very large cost in case of fault case. Therefore we need the dual routes of each
two nodes having the efficient(or minimum) costs. In this paper we find the network design method for the
dual routes of each two node having the efficient costs. Although the design method is very simple and
heuristic and it may be not useful for some networks, we will use it in various network environment.. Because
this design method can be used very easy. A sample design will proof this usefulness..
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[Fig. 1] The Sample network for routing costs I
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[Table 1] Link cost between each node pair
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[Fig. 2] Heuristic Network Design Method
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[Table 2] Link cost between each node pair

0 1 2 3 4 5 6 7 8 9
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O [0 | I ||| |W|IN|[~]|O




sl eetE =R A4 A5, 2013

[Table 3] Traffics between each nodr pair

1 2 3 4 5 6 7 8 9
0 0 | 680|730 626|577 |570 | 526 | 521 | 535 | 499
1 0 | 461|362 313|306 262|257 |271 235
2 0 | 358|336 329|285 280|294 258
3 0 |232|225|181| 176|190 | 154
4 0 [175]| 131|126 | 140 | 105
5 0 [124|119|133| 98
6 0 [ 75|89 | 54
7 0 | 84 | 49
8 0 | 63
9 0
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a) minimum cost design

b) optimal design
[Fig. 3] The Design sample network for Heuristic Network
Design Method

2

2] F gl Aol Ase YEYRE Al
LAT} EABARE o]z olFA R ul8-S T
A3

Fodt. & =2ollde & AARE & olTH=uES
WAE st HEIE AAlsk= FelaET Uy

AtEojoF & Aotk

References

[1] Qiong Zhang, Mohammad M. Hasan, Xi Wang, Paparao
Palacharla, and Motoyoshi Sekiya, ‘Survivable Path
Computation in PCE-Based Multi-domain Networks
"VOL. 4, NO. 6/JUNE 2012/]. OPT. COMMUN.
NETW. 457~468
DOI: http://dx.doi.org/10.1364/JOCN.4.000457

[2] R. Bhandari, V.N. Kamalesh, and S. K. Srivatsa,

“Topological design of minimum cost

survivable
computer communication networks: Bipartite graph
method”, (IJCSIS) International Journal of Computer
Science and Information Security, Vol. 3, No. 1, 2009.
[3] A. N. Patel et al, “Survivable transparent flexible



ARAHQ W8S 2 AEHNTE H=9a0] A

optical WDM (FWDM)
OFC/NFOEC 2011, Paper OTul8.

[4] Myeong-kyu Song, “Design Method for Cost Efficient
Survivable Network”  The
Broadcasting and Communication (IIBC) Vol. 9-6 2009

[5] Myeong-kyu Song, “Topology Design for Integrated

Network™,

networks,” in  Proc.,

Internet

Institute  of

Korea
10-6,

Management Journal of the
Academia-Industrial
ppl-10 2009
DOI: http://dx.doi.org/10.5762/KAIS.2009.10.6.1207

[6] S. Ramamurthy, L. Sahasrabuddhe, and B. Mukherjee,
"Survivable WDM Mesh Networks, "IEEE/OSA 1J.
Lightwave Tech, vol. 21, Apr. 2003, pp. 870-83.
DOL: http://dx.doi.org/10.1109/JLT.2002.806338

[7]1 J. W. Suurballe and R. E. Tarjan, “ A Quick Method
for Finding Shortest Pairs of Disjoint Paths”, Networks
14, 325-336(1984)

DOL: http://dx.doi.org/10.1002/net.3230140209

cooperation Society vol.

4 ¥ TH(Song, Myeong-Kyu) [H3|19]

o 19879 29 © AAThetm ARkE
BRI

o 1989 29 © AAThetm ARk
REIC LR

o 199610 89 : AAThetm ARk
EEIC L

« 19964 39 ~ WA AL
oha g REAFekT} 35

)RR
AAEAL JREA, UESZ

5889




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


