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Abstract The brain-wave research provides relatively various information for brain condition in safety. The
counselor or measuree will must easily reduce user TCO about the series of process for the measurement,
analysis, and management of brain-wave, and can access to the desired information in real time. While the
traditional method for brain-wave process was processed manually by the judgment of a specialist. In this paper
the developed system is smart brain-wave care system based on optimizing and combining the 3-Tier
client/server by IT with brain-wave technology including BQT. This system was developed in the real-time
service with a completely automated process by the conveniently web interface. Our system currently gave a
service at the field, and the collected data on DB were provided to researchers for the use of clinical research.
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[E 4] o AW Fdg

st=go] XEONx2 3.0G /| MM 4G
S-AGAA Debian GNU/Linux lenny 5.0
Adg Linux 2.6.26
ZHE Apache2 2.2.9
P! XML
ATYE PHP, JSP, Python
H9}/91% | OpenSSL, ModSecurity, SELinux, ExecShield

422 Hot/QIlE AMH

324204 =2]8t SSL 7|Hle] HOKQIZ A|AEIS L
Zgch. AAE = OpenSSLo|H, F 49 npz|ate] =7}
Z50] Y9}t ek OpenSSL2 HAIR] &oF, 3}dets/
3=, TAE 15/AE, WY FHE X Yok trAel
Hob Al 9 Z APIO|tH22]. ModSecurity= ¢ ZZ o]
el g2 " A7 5SSt ofukR] AR
RDEYHRE Agelsdl DSOWA| g2 HX]EHIH23].
SELinux= Aol 95 HZ AlolE 7T Ad4E
Hol = I¢=o]m[24], ExecShield:= 28l/Hu/gh4=
LolE ©HERS, 183 dlojE RS PojAAL: 1
Tz ZEE HojgE exploitd] st Wrol7] 502K,
AlSAUSHS 7HA S/Wol| sk Holr| 5 whgalr}2s].

n ok
n&
e r

i
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[# 5] BDCSY] tlojg] 44l 2

»>> Uploading 'sip://211.234.105.x/_BFN113_7 090521103451
——2009-05-13 17:26:03—— Connected to 164.50.238.xx|:yy
FTP/SIP request sent, awaiting response... OK

Length: 531905 (519K)

Saving to: ‘/abqtas/req113/_BFN113_7 090521103451

OK ittt ettt cvtieieiee e e 9% 50.4K 9s
BOK it vttt s et e 19% 210K 5s
100) G 100% 136K=3.0s

2009-05-13 17:26:06 (173 KB/s) — ‘/abqtas/req113/ BFN113 7_
090521103451 saved [531905/531905]
* BFN113 7 090521103451 RMD160 SHA1 SHA256 size ... OK

AIEE djo]8Y] mjUs2E

[¥ 6] BDCS7} ¢

Hash: SHA1
PUTCMD _ANALYSIS OP_ 7656 RMD160 ~ ~ ~ ~ ~ ~ ~ ~

PUTBFN BFN113 7 090521103451_ 531905 RMD160 a3314543c
11¢23664b7c07a0e73ee53730cd7024 SHAI fhf2a53e8ec1868bdd
ad7ad8037adbbe9a350e7f SHA256 d483c¢547357dd4b6deOad7he
44ecT7330caf9ecf97af41a52e49f76af8567709

Version: GnuPG v2.0.11 (GNU/Linux)
iEYEARECAAYFAkoZ1VOACgkQCRZPokWLroQ1IACE2k~...~8C
OX8An3SQcHNGpI0jhVue0fV084ZB8vgH

=jpQl

4.2.3 BDCS

ofe) RANWETI] A U Yol B TES
S99l ofe} lEHol s Helgl ofF Tx AAH
oh. soli AI%% A4o] golat Pythons, lEsol
AAHE AW FEUE 9 Bk gES BT A9
317] $lal CakePHPE 7Hatgich. B3] Hole] Aol
NS Fol7] S E 6X4F 3 Hut shsdt
RMD160, SHAL, SHA256 WA|R|ZoF mjUgAES
T,

4.2.4 ABQTAS

[E 7] ABQTASY] 3] A] 214

1242304485: Started ABQTAS on: May 14, 2009 17:34:45
1242304494: »») running BrainAnalyzer following:

Client Name Age SD for a —wave(90sec)
113 g 38 2.76803 : 3.63396
113 xx 14 1.61582 : 1.81073
113 o+ 34 1.32566 : 1.71792

1242304517: »>> Repackage & store transaction to DB
1242304517: *** Cleaning up, exiting successfully.
1242304623: *** terminating.

1242403087: Started ABQTAS on: May 14, 2009 21:24:47
1242403098 »»»> running BrainAnalyzer following:

Client Name Age SD for a —wave(90sec)
243 1o ¥k 13 3.18721 : 1.26274

243 = 8 4.84170 : 4.46584

E3E atelike] AlGRt RS flel Ade o E,
A2 g2, YA gdbo] sl 3= i}, o
AeFo|AE Tloldl AIYES T3l BDCSS AT
ot DBMSS] 1= vR7RA|ch & 72 3l
2700 AE 2FEAel TE3 A2jd ok

425 BTMS

(22 11] 2044 Sere]  [3 12] 20414 E<to)
Zolx\4 o] TBm(el) A A o] 1e(el)

AA] EE Aol E, ofete] 2H4 d ElAE
= ABQTAS®} Zt}. 18 11,125 DBMSo|| A4E 1%
A9} B2 20414 Fte] olE AFpog A Teljxa
Agate] 9 Hekea] Ao ZAIgE Ygolct
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4.3 DBMS(3"“—tier)2| 718

39 ALeAL agz Ak&w
3.2.59] 67} DBE F=3ch
MySQLS 243t SQL 4|9 DBE 4

(& 8] HuAE HEHUE 3§ A 73T

stz 9ol XEONX2 3.6G | MM 4G
S-GAA| RHEL 5.3 (Tikanga)
Ad Linux 2.6.18
DBMS MySQL 5.0.76
22 AH Compiled binary(ELF)
Bz AEE Python script

[E 9] 2 A28 312 AFo] Wuro] sauls} i

H| 2] (139 7|E 27 £ A2
SABAED | YAATABLAAA | AARFH
tlojel e oju| /ol 544 | 9F DBMS
gt HE7te] ot A58
T | AT A1ZH] S14 | (ABQTAS)
2R A7 159 o F(elofERh | F2AEARD

B AAEL F|E0] 74 IT7]43 S35l A1B7E
) Aok %%ﬂ%it}. um ujzs] Buke 5ol 712
, kAol 7|2 AT u)

6. 28 &

=<

oo
Jou

= A

sshaelela she e HlE e ZAUA,
204719 By A7 Bopel ] whako] e} wso]
Aulg 1) A2ER00] Hald] o] a7we] g
of. 293 BQTE M S ApHoR e b5 5
tAES ATRORM, LI LS YAk, T
of shietE gl shHel FEE WiAstEo B, W
A QAT ol BEElo] Sk ol M Ale QTS

2543

o]

i
i

913t diFA Q] J@AR| 2] A 0] FH|EQleh
o},

g, 3TC/SE 2TC/S9) MM AR, nj=Y28 of
T 2mhE Aul el Agksich, B ERoAlE He u
spAlol | AS S18) BQT 247147 3419 3TCSS
FEstel 24, BAL To, YR 9 Wuje} weie
7 oy e 59 278 AESMT AlaES
Marsteick. @A) WaAolqul A Aa F9l £ A4
o 475l AR ofe] ATAES] ATl ATEHT

otk

Asrdoz BIMSE Y ulsals o5t dxpe} oAy,
T} 0] el 7S SASILE CLNTOA Abg
A8 AFOoR FTANA FAL etk HuhEae o
sste] g HopwA frEvlsulu HiE Adeln, &
Aol e F5 AFTACI E, frlHEs
HsAC o A o AR uh fulEs
sk 5, 5 A7} Las

0

.'.,

=

[1] o], oA, W3s, “HeY IFAEY 2EH2
ol FEFE A=
pp61-74, 1997.

2] NG Il A=SAAE o AT Ay,
ARA ST} AT, AFEZ T3, ppsd, 1994,

[3] Berger, H, “On the electroencephalogram of man”,
Electroencephalography and Clinical Neurophysiology,
suppl 28, 1929.

[4] Bruce J. FISCO, M.D, “Fisco & Spelmann's EEG

Primer”, Elsevier, 3rd Ed, 1999.

[5] uPge, “Wjabsl A, S ALTIshel A, 2005,

[6] g, ez WEY A5 APl e w75 4
A3t A, BAAetE] shedidleiy, 103-108,
2005.

[71 Wi, “AlEe H7]s HdG ASS St MeEs

247 AL ABA7HE Ze2E daaslr|ed

SRAFEFO =, 1999,
[8] Mark F. Bear,

Barry W. Connors, Michael A.

Paradiso, “Neuroscience: Exploring The Brain”,
Lippincott Williams & Wilkins, 3rd Ed.

O] AEA, WSk, whI, A, el Anl, =
A3, w&7], “BAEo] oA HuEAgol ot

T 7l e P, AEAEnSSElA] 2803):
291-301, 2000.



Sl =R A0 A9E, 2009

[10] olFA), uhes, upge, Zad, Az 27
o SRHHT AdBA WA A Mg
biofeedback®] &I, o] Alz|skx}, 2000.

[11] Simonov, P. V, “Brain mechanisms of emotions”.
Neurosci. Behav. Physiol., 27 (4), 405-413, 1997.

[12] J. Won-Ki Hong, “Distributed System”, Fall, 1996.

[13] Robert Drfail, Dan Harkey, Jeri Edwards, “The
Essential ~ Client/Server Survival Guide”, WILEY,
1996.

[14] Dawna Travis Dewire, “Client/Server Computing”,
1996.

[15] “What is Client/Server?”,
http://wenet.net/~jtmalone/what _cs.html.

[16] Neil Jenkins, Tim Evans, Ellen Gottsdiener, Lee
Huang, Paul Hipsley, Vinay Nadig, Micbael Ricbards,
Cbares Wood, “Client/Server”, UNLEASED, SAMS,
1996.

[17] POSDATA,*“ 2-tier and 3-tier Client/Server Computing”,
1996.

[18] John Gallaugher Syracuse University, “The Critical
Choice of Client Server Architecture”,
http://web.syr.edu/~jmgallau/cccsa.html.

[19] John Gallaugher, “The Critical Choice of Client
Server Architecture”, 1996,
http://web.syr.edu/~jmgallau/cccsa.html.

[20] Microsoft, Middleware”,
http://203.30.174.83/home/jirubak _paper/middleware/mid
dleware.html.

[21] David E.Y. Sarna

“Implementing Client/Server Solutions”,

“Understanding

and George J. Febish,
http://www.objectsoftcorp.com/.

[22] Kenneth Ballard, “OpenSSL APIE ©o|-&3l Hol I
289, Part 1: APIS] 7J]Q”, MediNotes Corp.
2007.

[23] 32 ARE ST, “ModSecurityS 831 o}u}x]
Axw Het 715} 7Fo| =7, 2008.

[24] M. Tim Jones, “¥<F 7}3} 2]%2(SELinux) HA4],
ol7|elx ¢} 31&”, Emulex Corp., 2008.

[25] [Announcement] Exec Shield",
http://neworder.box.sk/newsread.php?newsid=13007

2544

re
ra

S|(Min-Hee Ahn) [z H]

e 1998 29 : FAlY) #HEe|Est
THA A

e 2000 29 : HAM) FH oiskd
AR

° 20054 39 ~ X : A2ER
e o A RN R A R T
3kl g S| PN B

e 20044 49 ~ FA : (3=

ATt A A|2E AR

BHYRJIEAF) A"t

© 20044 49 ~ AR :

<Al Hop>
w7s}, Lh@u=wl F2, EEG, ERP, HW/SW A4,
ERP

"t B 2(Pyong-Woon Park) [z H]

e 19854 8Y : £ Qltjolut &
SEETEN)

e 1990 79 : £ Qltjolut &
eslaK(o]shAp)

e 1991 7Y ~ 1994 9¢
ETRI RTD7}gerel#k

= e 19961 9 ~ AR : (A)FH=A
- /‘L_];q_f;Lo:]:’L/\ A}

® 2008 3% ~ 20099 29 : A&
AEREA ot Wb 1

© 200981 3% ~ WA : AT Hho] O AHASE-
EENSE

<BYROP
kel AR, H71 R4S, RS, ERP

QF 5| =(Hae-Sool Yang) (A3

e 19784 2% : A
S

e 1914 39 : HA 2AHs 4
wEskE SWEsH AEFsh

® 1980y 39 ~ 19954 5¢ : 7
A AAA S

e 19951 5 ~ 20029 129

v FISWEAATL 4%

® 1999 11¥ ~ A : SAH WAHHEHsH wa

=

o] gEA 2

<ghilop
SZEYO|FIHES], W FHRSI Py, FLHE),
meAEe], CBDYE|4%, ITEEAY




<<
  /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


