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A Multiplexed Mail Server System Using General-Purpose

Server Load-Balancers
Katsuhiro Sutof Hiromi Oguraf Hideaki Mikamit Masa-aki Fukasef

Contemporary mail services are frequently interrupted in order to meet with various
attacks like computer virus, denial of service, etc. Since those services are public
activities, it is crucial to provide a full time mail service even if a mail server system
stops in case of its maintenance. With respect to robustness, we have constructed a mail
server system by integrating four mail servers, which are controlled by general-purpose
server load-balancers. Although IMAP4 and IMAP4 over SSL protocols have redundancy
by hot standby system, SMTP, POP3 and POP3 over SSL protocols are completely
load-balanced. Thus this integrated system is actually non-stop. If the load of mail
servers will continuously rise to be full up to capacity, we can append a new mail server
and can connect to the load-balancer at ease.

tO000000D000OoOooo

Center for Computer and Communication, Hirosaki University

0490


研究会Temp
テキストボックス
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp
テキストボックス
2004－DSM－35　（9）

研究会Temp
テキストボックス
2004／9／24

研究会Temp
テキストボックス
－49－


1. OOoOo

goboobooboooobooboobo
goooboobobobobooboobon
o0ooboobobobobooboobon
goooboobobooboobon

goboobooobooboobooboobo
o0ooboobobobobooboobon
gboooboboobg

gobooboooboobobooboobo
o0ooboobobobooboonog

2. 0000000000

goboobooboooobooboobo
goooboobobobooboo 200000
o0oobo0oboboooboobon
gobobooboobobooboobo
gboooboobobobobooboobon
o0ooboobobobobooboobon
gbooobgoobobobobooboobon
gboooboobobobobooboobon
gb0oobz2004 0 700000000000
gooobgobobog ziooboobDoo
gooo0obOoobogooDb 40000000
oobooooobooboboboobooobo
gbooobgobobobobooboobon
gboooboobobobobooboobon
oboobobooobooobooo
gobobooboooooboobgoozg
googboob400b0000ODO0ODOO0
o0ooboobobobobooboobon
gboobgboboboobg

210000000

4 000000000O0DOO0ODO0ODO0
o0 2000000000000 200000
Oo0ooOoOo0ooOoOoobooooboooPpCc OO
O0000O0SO RedHat LinuxOOOOOO

0 500

gbob1000b00b0obooboobon
g0ooobo0obobobobooboobon
gooobgoobobobobooboobon
OCPUD 10000000DOOOODOOO
Oo000DooooopoooooocpUOOO
goooogo

01 0000000000

CPU ogdo oooad oooooa
WM | Intel Xeon
x2 1.8GHz x2
1GB 60GB 1000BaseT x2

#EM | Intel Xeon
x2 1.8GHz

000000o00ooooooooooooo
O00o000o0doooooooooooooo
O00000000D000D00O00000ONFS
00000000000 0ooooooo
Maildir 0000000000000 O00O00OO
oooooooooooon

NFS 0000000 O0oooooooooo
OOOONFSOOOOOOOO0OOoOoooooo
O0000o0o0o0ooooooooooooon
O000000O00O0OONFS OOOOO0OO
EMC O O NAS(Network Attached Storage)O
Celerra File Server 0 Synmmetrix8530 [0 O
000000 NASOOOODOOoOooooo
OOOORAID-1 O0OO0O0DOOOO0OOOO
O0000ooo00o0ooooooooooooon
ooooo

000000000000 unDoooSMTPO
POP30POP3 over SSLOIMAP40IMAP4 over
SSLOOO0MOO0O00O0o0o0o0oodOPoPs
0000 ApPOPUOO0OOOO0ODOOOODOOO
O0000ooo00ooooooooooooon
O00000o00O0o0o0oOooooon 2000
Oo0000o00o0ooogdooooooooo
oo0ooooo



研究会Temp
テキストボックス
－50－


02 ODOoO0oooooooooooooon

ooooa ooood gooooooo
SMTP 25 Postfix
ooo SolidPOP3
POP3 110
000 | Courier-IMAP
POP3 over
995
SSL
IMAP4 143 Courier-IMAP

IMAP4 over
993

SSL

22000000

goboobooboooobooboobo
goooboobobobobooboobon
000 CSS(CS1150)0 0000000

2000000000000 00O0IPODOOO
goooboobobobobooboobon
o0ooboobobobobooboobon
gbooobgobooz20000 100000
gooobooboboboobooo 10b0n
000000000000 keepaliveODOOO
I A A N A 535
alive 00000000 OMOO0ODOOOO
o0ooboobobobobooboobon
god

gooooooooogorceoogooood
ob0ooboobobobobooboobon
gbooobgoboobob

23 0000000

000000o0ooooooooooooo
O00O00000O0O0a0 ~forward 0O
~lprocmailrc 000000000 OOOO00OO
O00000000oo0ooooooooooo
Oo0000o0d0o0ooooooooooooo
O00000o0o0ooooooooooooon
oooooooo

0510

24 00000000

01o000boboobooboboobo
gbooobgobobobobooboobon
00000 100BaseTX OO0 DO OOOODOOO
o0ooboobobobobooboobon
O00 100BaseTXOOOOOODODO

goboobooobooboboooboobo
IpOD0O0O0O0OOOOODOODOODODOODOODO
gbooobgobobobobooboobon
00000000000 0DOO0O0O00 NAT
o0ooboobobobobooboobon
gbooobgobobobobooboobon
goooboobobobobooboobon
o0ooboobobobobooboobon
gbooobgobobobobooboobon
gboooboobobobobooboobon
o0ooboobobobobooboobon
gbooobgobobobobooboobon
gboooboobobobobooboobon
00000000000 0000 DNSOOO
o000 Ipo00opoOO0O0O0DOOOODOO
gboooboobobobobooboobon
ooooboooboobo

AT BERE0)

AT EERE Q)

MEAA—IL
H—/\#31)

H—r\#(2)

BMEADT1>
H—/\

100BaseTX
— 1000BaseT

0100000000

NAS™ N

HEAOTAV
H—n


研究会Temp
テキストボックス
－51－


3. Doboooon

gobooboobooobooboobooobo

SMTPO POP30 POP3 over SSLO O OO OO
Oo0OoOopooo TCe OOODOOOOOOO
0000000000000 0IMAP4 00O
IMAP4over SSLOODOOOOODOOOODOO
gooobooboobobooboobon
O0IMAP4 000000 @OOOOOOOO
00000000000000)00OTCP OO
gooobooboobobooboobon
ooooTcpO0onDOOOODO IMAP40O O
gbooobgobobbobooboobon
gooobooobon

4. 000000000

goboOoo2003 0 20000000000
gbooboboobooboboo

41 0O0OOO

goboobooobooboobooboobo
o0ooboobobobobooboobon
gboogbobooboobon

0O0O0O0O0oo0ooDoOoOO0OO0OO0dOd PostfixO
Courier-IMAPO SolidPOP3 00 000 OO0
O0O0 TCe OODOOOOODOOOODOO
O00O0DoOOoO0oooOooooog TCP O
o0ooboobobobobooboobon
gooobgoobobobobooboobon
gbooobooboobon

42 DOODOOOODOODOOOO

20 1000000000000 00Db00O0
gooobgooboobobooboobon
gooobobon0 10bobobooboobon
o0ooboobobobobooboobon
gooobgooboobobooboobon
gooobooobooobg

5. 000

goboobooobooboboboobooobo
gooobgoobobobobooboobon
goooboobobobobooboobon
o0oobobobobooobg

O0@obDoo0ooDoOOoOOobOMAP4
000 IMAP4over SSLOODOOOOODODOO
OO00000000IMAP4 DO0OD0OO0O0O0O
OO000O00O00OIMAP4 ODOODOOODO
gbooobooboobon

HRN

goboooooboobobobooboobo
gbooobooobobbi1boobgooboon
gbooobooboboboobooboobon
oo

ooon

1) Tony Bourke 0000000000000
00000 ooooooooomuooogd
O00O00oo00o20010

2) Dianna Mullet, Kevin Mullet D0 0000
0000000000000 00mIMAP
OO0o0O000o0oooooo20010

3) 00000000 00000D00000000
00000000 RFCODMODODOOOO0d
000019980

4) Kyle D. Dent 0 00 0 0 0 O 00 Postfix 0 O
000DMOoO0ooDooooooodo2o0040
5 000000000000000000001IT
O000oooo0o0o0ooooooooooag
O0o00oo0o00ooooooooooooo
P-9900 2004 0O 90O

6) D0000000000000000000
O0o000o0o00ooooooooooooo
00000000 MO00d00do0O0d No.8O
ooo

0520


研究会Temp
テキストボックス
－52－



<<
  /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
  /SyntheticBoldness 1.00
  /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




