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Knowledge Representation iudunaunisinauannuiiduny lnslimaiialunisiuauedia

Tviidinla

&
A A

ARAANR LiRLT=aN (2548) lﬁ’iﬁﬁmmmmiﬁwmﬁaﬂ“ﬁ'agm”rLﬂuﬁﬁmﬁLﬂﬁ’nzﬁﬁayaﬁwmumn
wazdpsnszilandnlusii Tnsudanszuiunsvinmilasdoyasanifiu 4 dunsuda

nswendiaya (Data Preparation) Lflunﬁm%ﬂnﬁagﬂﬁag’(ugﬂLmvﬂﬂmnmmmmL%'ﬂn
Tdanule

nsaaruaiiaya (Data Reduction) m3lifioyazuatvoazsnaliinarlunadumizuunenn i
ansnnudeyasafedasuiignsesusssUuniildfomiowdn axlinalumsdumauuuiionas

mﬁﬁ'umgmmuﬁﬂga (Data Modeling) ’Q:L%N’Wﬂﬁﬂ&dﬂﬁ'm‘]u‘lﬂﬂd’mﬁﬂ i maanERLAlY
aresauUTpyanaTay fwadnslgsslifuiinels asfasUsudmnsfivesuneiuas Bun1sdum
Tval qunirazldnadniidanumunzas

MTIATIZNG (Solution Analysis) il Lmuﬁlﬁ%gnﬁnmwmaaumwﬁﬂwmmLLa:"‘mm:ﬁwa gty

Aufiawaegersiinsfioundulivihiuneuunsiuneuiinase Wieusuqeguuuliigniiostietu
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Us:innuavdoyanldrikiovdoya

a =i

wasﬁuam:ﬂﬂm‘lﬁﬁwmﬁmﬁagaﬁwmﬂm:mm it}

Relational Database g udiayaiidafivegiuguiuuansmane TnsTuusdazaseasisznauly
fea7 (Row) wazaans (Column) mmﬁ’uﬁuﬁ‘ﬂa@%‘az‘gaﬁ’qwmmm‘ml,l,am‘lﬁimﬂ Entity Relation-
ship Model

Data Warehouses flumsiiviusindayasnvapunsaniivlilugduuuidieniuuazsusm
15Tuilq Haam

Transactional Database ﬂi:ﬂauﬁ?ﬂﬁmﬂaﬁLLﬁiﬁzi’lfJﬂ’liLmuﬁ‘mLﬂﬁ;ﬂ’]‘mﬂu‘ﬂmﬂﬂﬂmtﬁﬁd
wiu TuieSasudu snfiudioyalugudegnéuazsonsaudniigndnde

Advanced Database Lﬁugﬂuﬁmgaﬁ%’mLﬁu'lugmmuﬁuq \iu doyauuy Object-Oriented ﬁmda'ﬁ'

\u Text File fiayaiiafifify dayaluziiuas Web

nismikDovdayaidu (Web Mining)

Kosala and Blockeel (2000) nan2i1 msvinwidlasiipyaiiude m‘s'lﬁmc—nﬁﬁmiﬁﬂmﬁmﬁagmﬁa
furuasainasdaregrnanaadulaednlui® disheuiilsnuitymigosnisioneasoasnig
dau uanmnﬁﬁﬂﬁuﬂam:mmmm‘sﬁﬁmﬁad“ﬂ"agaL"Jﬂmﬂﬂm‘imﬁmﬂﬁagaﬁﬁmﬁmm:ﬁaamﬂu 3

U3zLm A Web Content Mining. Web Structure Mining ez Web Usage Mining

Web Content Mining

dhumsduvndayaiiiiuszlomianndeysiiogmeluiu wu deem unmw Hudiu arsnsoueesn
Wu 2 Yszinnfe meshunsfuduansime (Information Retrieval) m“'_’lumiﬁwL‘Viﬁaaﬂi‘iagm"ml,ﬁaﬁuﬂ‘gq
nandioya viensasdinyalifiHlasfivrannndeyaiilifosms uazmedugdaya (Database) du
Tnnjwneashassdoyauufuuassndayadu Welinmsaoumanhmuiduninslismmandushsm

e BENILRE

Web Structure Mining

aa = a @ a a o w f P & &5
Lﬂuaﬁmiwwmmmumgﬂ Lmaﬂmamwmsmaﬂmm'mtguawauag’(uﬁu Heguuupiiasiu
pfusUuuumsdanlavianansnialuby I@)Hﬁ’]gﬂLLUUﬁIﬁN’ﬁ‘HLﬁBﬁ@ﬂEﬁNﬁDLWQLL@‘JT’B'H%’IG“EBHQEM?

U al

sumA s lomd ﬁﬁm'[%’(umsﬂ%ﬂmm%wﬂmL"’:u’lﬁmmiﬂﬁu%m‘svjﬁ%‘lﬁaﬂw‘smﬁa

Web Usage Mining

dhuaBmsfdumenuvaneasiiayaiiadwandunaiounilsoasild wiaareanwgingsu

vesifl#i3undndiovniliir Web Log Mining Yiniséumansdandeyansinsedaansssuiniunesifldi
@ &

fnreriuLiulas Web Usage Mining vinssusandagyanifuiintunisdndiunasine @ tufinnsld

9MUBITELY Proxy (Proxy Server Log) fayansaunziilou (Registration Data) vipdayaduduiiuna
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MU FARTIEY §9rl Web Usage Mining Failuismaviauinivldimaiiafianunsa
a saD w0 v o
wenaAnsssavi iy Agldiauiod
NITUUNTTINNULEY Web Usage Mining snsnsatiivaaniu 2 35 fa
1. hnsdugdeyanislinueaeiosiivinedvlediusuesnswenudiug daufhdoya
famfulifumaiamaiwiiesdayanisliiiu
2. Mslpniandoyaluiuiinnslinulaenssdas ldmatiamawiuadioya (Preprocessing) e

wisndpyaraumANNTNiuG (Pattern Discovery) uazdiasegUuuy (Pattern Analysis)

INATANISNINTDVToIUA
ansiSleNlicla

Srivastava, Cooley, Deshpande & Tan (2000) nauawmadirsmivmainmiasiayanisidiiu
Lasdierodi

MINATEANSAUSDA (Statistical Analysis) LﬂuﬁﬁmiﬁummmiLF’imﬁuﬁLﬁﬂmur‘m‘lmﬁ
Taumsiessvideesng dinieiiamsaventfisnnuuaniafsfumsiessineaifivu
fauds i wﬁ'\ﬁ@ NIAINIIY wazAsEMTaadunaiuled wissllanmsiwasinisaTastivaiu
wnezssaudoyaiieaiuadi wu anadvemihiidnfeiesq naguissssmtmiorneiniy
paadunwSulsd Tesuiianeessinieniinsideianaiafis1in wu n1siunisen i W lEans
W fenIanN1IAUYI URL ‘ﬁlﬂﬁmgsrﬁ gaJmemmmimm‘smLﬂuﬂiz‘[ﬂﬁﬁaEi’mu'mﬁi’m%’un’ﬁﬂ‘%'uﬂ‘:;q
szuy nstfinanadseafireeszuy ikazaanlunlsulpdulsiuasmssiusunisdaduls
NWNI1IARIA

msAunIngauaniusraedioya (Association Rule) lapAumanudniufvssdioyasasyn
vidnannniaasyadululideiu anuddusasngrihnisialanlimaeeiadniy fe Aatuayu
(Support) Fuifluiafidudzasnisdiunsfingaunsnilulyd viaduuesfuduesnadudunisi
npitliilanugnéias uasdyadhitaesiihanliindodeuiiile (Confidence) Fofludmuiuasensd

w &

finggniaslasdiiuiiviwurssnsdifingsansam gl Tumsmnganuduiusiussiitunou

= al e

A8n1mvatedidieny wituneuiinduninuazldotraunsvarefa Sana3iin Apriori

3
msutiangadiaya (Clustering) uABnslinneideyalasnisudgadoyseaniungs ihdaya
hfldnuuzmiauiundeasoiuliungudoaiu Taslifinafmuedssunmasdayalitou fusslomnd
TunmsianzitayailinsumeaziBeauiven
msdanguiiaya (Classication) Wuismsiwsieyalioglunguiidmunnlilunsnsiasey
fnwoue Feduuuuaiennmsimszigaunsdeysfingsu (Training Data) lasanaasfungudoyail
finsszydszinmvianguiSuuionudl JULULTBIRULULUAAIEMATBUUY WU Classication Rules,

Decision Trees 138 Neural Networks Lilugiu
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msfuAuFUuUUEELWANISA] (Sequential Pattern) Lﬂumimmmﬁ’uﬁuﬁ’maﬁaum*wdw
BT “rj\‘]’t']’ﬂWJL’JmL‘il’]ﬂ-l’lmEJ’J’Ilﬂ\‘iﬂ’JEJ‘J?JLLU?JE:’IG}UW’}NMI’“J LUFAIN mLnﬂmmmimuummawunau
“uawammuummmﬂuwmmmmmmﬁmav‘bmawunamawam’iﬂmummfmm

Dependency Modeling Wumsfunugiuudug wuﬂiﬁwﬂum‘immuawagaL"‘iu dhvsnefa
m'ﬁﬁ’ﬁumﬁuLmuﬁmmmﬁﬂﬁmaaﬁqLmuﬁﬁﬂﬁmﬂaan’ﬁﬁawwﬁmnmaﬁ’;uﬁiﬁhaq Tulawudy wu o
e lHBmIawuuusasesouiiuanmaii T dosmuldvulusnsiifondodudmenoulat fvane
wadamaGeusidululy sansagnlfiduuuussmadiummadns el wu MuuuBaausniea

(Hidden Markov Model) WATLUIRARTNEN AN RIS (Bayesian Belief Network)

JdureuNMsHvtiovdoan siEISUlss

Cooley. Tan & Srivastava (1999) 13'1Lauamsm%wﬁagaﬁm%’umiﬁwmﬁaaﬂ“a;&amﬂﬁﬁu\lﬁﬁ
Tausonszununmsviemudu 4 dussu fp

1. Data Cleaning Lﬂuni:mumiﬁﬁmﬁagaﬁ\lﬂLﬁaqﬁaaaanlﬂ

2. User Identication fiunguaunsviiessygfls

3. Session Identication Lﬂunﬁ:mun'}‘iefw%'m:qﬂwm'ﬁ@hLﬁumﬂm@’ﬁ

4. Data Transformation Lﬂun‘s:mumiLﬁaLmﬂqﬁagaﬁ‘lﬁmnnizmumsﬁwﬁu’lﬁa;ﬂu
immuﬁmmn*ﬁw%’nnﬂwﬁﬂmuﬁuﬁ’uﬁ wﬁamnﬁu’[ﬁmﬂﬁﬂm'ivhmﬁaa%"amﬁummmﬁuﬁ’uﬁﬁd
\Hudunauiidenin Pattern Discovery LLEQTJLﬂ‘i']y‘ﬂ‘illLL‘Ll‘ULWBT"]J'S'ULL‘IJU?!N’]EIMIQ%’]HT]JLLIJ‘]MTIN
fuiusisuaiivldusziauebidnlelfieEundunouid Pattern Analysis Srivastava, Cooley,
Deshpande & Tan (2000) ‘LﬂLﬁuE]ﬂi:‘l.l’]‘hlﬂ‘ﬁ‘ﬂ’]L"f‘mﬂ\i‘ﬂﬂ3‘}|6]ﬂ’}ﬂ‘ﬁL’.]D‘l‘ﬁﬁlﬁ‘i:’nﬂ‘JJﬂ'IEm‘izU')uﬂTi 3
fumou As

5. Msw3sNiayn (Preprocessing) Lﬂu%’uﬂaun’l‘mﬂmﬁmjaL’ifn'[ﬁag"lugﬂLmuﬁmm:au
HIMSUNIAUMIANANITUS 19U Data Cleaning, Data Filtering

6. N1SAUNIFUWUY (Pattern Discovery) Lﬁu?‘?’umauﬁﬁwmﬂﬁﬁm‘;ﬁwmﬁaaﬁam Riih
Association Rule Discovery, Sequential Pattern Discovery Lwaﬂumm’mauwuﬁw’iaimmumn
%auannwmwumaum'ﬂmwmauaLLm

7. n’l‘i'al.ﬂ“a"]"‘ﬁiﬂl,mu (Pattern Analysis) Wugduuumshmadwia N sy mMimsei
Lwama’[umimmﬁu‘hmam'ifmuwumaﬁ‘iﬂa Azizul Azhar bin Ramli (2004) lmnﬂwumnﬁiwnLﬁuﬂamaua
msldidueaniu 5 durau fip

1. nadndandayn (Data Selection)

2. mMIw3sudioya (Data Preprocessing)

3. msdumgduuulaglingauduiug (Pattern Discovery Association Rule)
4. MINATIEAFULLY (Pattern Analysis)
5

MINFURAAWS (Results)
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& ' = =i a4 A o ° T & i
'(uuwmmua:naﬂnwaﬂﬁm%mﬂuLﬂimuaﬁﬁmumwwmmmﬂagﬂﬁu‘lﬁﬁmuﬁumﬁa WEKA.

& " - - | a & o 0} =i a
AlphaMiner 1wz SPSS Clementine Tﬂﬂﬂx‘ﬂﬂﬂﬂ'ﬂlﬂ‘iﬂﬁuﬂiﬁlﬂﬂ'ﬁ')Lﬁi’]t’ﬂﬁ']ﬂﬂ’l\iLWBmﬂ'J']Nﬂ.(quﬁ’Ilﬂ\‘l

finya (Association Rule) Tenldidanadsn Apriori

WEKA (Waikato Environment for Knowledge Analysis) iflulusunsusiaguuy Towiu
%#p§8 (Open Source Software) WAILIGIBNTEIAI Taasyninendy Waikato Uszmatiduaud
Lﬁa'lﬁﬁhw%’un'ﬁﬁ'lmﬂﬂﬁmg‘a (Data Mining) Usznauluissmgsananas audmivdaniidoys
ssaveulgfanunldmddunsdeldlusunsunisdszanana uazuuunafin (Graphical User

Interface)

weka GUI Chooser

U ar s 1 s i g
wieandnoaslsunsa WEKA Uszneudslusunsudasusaslisunas dusialuil

1. Explorer iulusunsafisanuuumsviuludnune Graphical User Interface
2. Experimenter ifulisunsafiaanuuuminaassuasminasaung

3. Knowledge Flow tiulsunsusanuuuismilnanasainug
4

. Simple CLI (Command Line Interface) ifhilsunsusuddenainnudismsilaudioya
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WEKA Explorer Us:naumesdaugos) sosalu
1. Preprocess M3iA3puiiaya
Classify sslugamaimiiasdioyanisduunngy
Cluster Taslugansviunilasiioyanisdangs
Association Tailuganaiiniiasdayanisdunnganadaius

. < a A @ o o
Select Attributes Tlugadmumsdnssiauifieiusesdneuzsz

I T

Visualize My nauadoyafiiunwasedli

Ussinnuiiudiayarianunsndiunus:uoawanis WEKA Explorer (A1
1. uilwdipyauuy ARFF (Attribute-Relation File Format) 15EnNaUMe 2 §IUraNAD
- Header n“Juﬁauﬁuﬂmﬁwamﬁﬂmﬁmﬁ'wﬂagmmﬁaga Temsrasuennaiifuazsiln
anauenis DI Tudiudie @ uazaudadmandug 1wy @relation name
- Data Lﬁuﬂl'mﬁLtﬂﬂﬁ‘i’mm‘iﬁﬁlﬂﬂﬁ'ﬂﬂuﬂ HeeruaniagnavaIn @data
2. uilndoyauuy CSV (Comma Separated Values) Lﬂugmmum‘iﬁﬂLﬁuuﬂwﬁ’agﬂmmgﬂu
wiianiislHiadaamanenann () ﬁ’suiij'wﬁaadn wanzdmiudayaUssinnanig Spread Sheet
gﬂzmummg*uuﬁgnﬁmm'fuaman’flunmu
3. ndtiufindeyneglunietredisansadoniiiumm URL
4. nydifiuiindoyasglugndeyasansadonsaiiu JDBC

L7 a o o v s 7 o
Joyaihhulflummaasy TamhmsmassumsdumngaruduiusossioyasglugUuuy Text File

U

@ + =
FAIDEWNATNAINN 2
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“

vuasIwaIdaauasdanasfis Apriori Tﬂﬂﬁﬁwuﬂﬁﬂﬁﬁuﬂqm‘fu

A & & b o e o ' =
WiaduTUT 80 wWadidud fatnaniwi 3

ftNNRENET L INNTUS L uRKAT ST AN S TN

VVMA 4 ng) Famgwnwd 4

3
IP_Client
“URL_Sten
Referer
ociator model (full tesining set) ===

Apriori
St

| Hintmm suppore: 0.1 (19 instances)
Hinimum metric <confidence>: 0,8
Hunber of cycles performed: 18
Generated secs of large itemsets:
Size of se of large itemseta L{l)t 5
| | 51ze of sec of large itemsets L{2): 3
Best rules found:
1. Referersedservices.bu.ac.cth S5 ==> IP_Client=202.142.215.205 55  conf:(l)
2, _P,,mmn-zz.nz.zxs.-zus 55 ==> Refererzedservices.bu.ac.th 55 cont: (1)

3. IP_Cliente210.86.128.86 S5 ==> Referer=umw.bu.ac.th 55  conf:(l)
4. URL_Stem=/occasion/edmission 31 ==> Refererswvw.bu.ac.th 31 conf:l)
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e e e s e ettt g e |

TUsunsu AlphaMiner Wuwdaeiiodmiunsvimiestoya Wamilay E-Business Technology
Institute (ETI) l.‘fl‘uIﬂJiLLn‘ia-JEw'f'lL%ﬂgﬂl,Lmﬂmﬁu‘ﬁﬁ%ﬂ (Open Source Software)

AlphaMiner ‘[‘ﬁm@l‘ig’mmiﬁ']mﬁmﬁa:ﬂﬂﬁﬁﬂn’h Cross Industry Standard Process (CRISP-DM)
dmiumaiuiisiaya daevilinssenuuulassmmimilesdoyaiisinsa gniias wdefie 1angn
wazUsMITANIT LR

CRISP-DM Model wivfunaummimiissioyaiiiu 6 dunsu fa 1. maianudnlaludasmas
g3fie 2. maviharwdnladaya 3. mawdendaya 4. naa$liea 5. nadszdiuna 6. mathlulio

AlphaMiner T#anuazaIntumssiunszeegldnule ﬂﬁm%f'mﬁﬂnﬁﬁﬂmuv;n%'umau Tuseving
N AlphaMiner asfidunsfindeuszamszninaiasresiumesigldmuludnuuzainuas
usion Taeliifldnusiedunousingg demsideniaissiie gunsaiuazaduiunoumainnuias uanen
iifldomuaunsoasidunsunsinendldinan 1 ﬁgumauﬁa%m‘]"u'tuLwiﬂz‘[ﬂwmsﬁwmﬁwh’ﬂga WARE
fungunisvioudsznaudn maideyadn nssiislune dezdiussluieauaznaibiealldon

Tl den it 5

- DataMining

Data Lnderstanding
- %ﬁ_]mm Database
e
-, I

Data Freparston

@ -B— E

| o= » DataSet Attiibates Trassetioraltion Association [sods30]
() Add Bxpression : [roparmariedt basket_tr [ods5] [ncds21)

o, amactions. xls_no
4 Outtier Treatment

ﬂ} Sel Altriades

2 Messing Vaiues
) Memaization _
= : o=
|6 somn - =
= —-'\f) Ednerization =
1) select

= —@ Categoricel Transformation =

5
— () tumeric Transtormation

5 Transactonaization

= — — e = — =
SystemMsssege. . =3 = e = -

e

Node (Input File [supermarket_baskel_transactions_2005 xis_node(]) execution succeed.

a

=]} Desertion | Systom Messans g‘

AMuEINTITalUSINTY AlphaMiner ﬁgﬂquﬁim%‘um‘iﬂ%’ﬁeﬂaﬁﬁumaa@‘lﬂumiﬂ%ﬁqﬁ"au
Uszneumavimilasdioya dwnslduiludoys XML-Based afurusudszney §ldmunsoairouas
WnEsznaun i euzasmues uarsmdniuduastisunsu AlphaMiner usn9ndiaauiszney
fmnnuszasligniadn swnsanszMsuasuanisuiussingiaunsruumahmiedisyad

wangauld
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AlphaMiner un1sviemiludnenizaay Component-Based ﬁmuaun'ﬁs}‘ﬂm'iu.a:mis?'u.ﬁu
sgsmnamUsznauiu Tasinunannadsunsulaiuzess 2 Tusunsaiilésuaaiioufsllsunsn
WEKA uazlusunan Xelops fiflidamasauequlusuzssmsvinmiiosdoya Taelusunss WEKA 1flu
fana3fiumsBuuiiuaiasasmaviimiiasdaya dm¥u Xelops Wunsulisunsuuuudaime
a5alAn i uIIMTUNIAI3 I CWM (Common Warehouse Metamodel) Faiflunsauuumnns
ailuea dmsunenwdindunansq sfiasnds OLAP uaznavimilesdaya

Foyaihianliluntsmasey Tasinsmessunsfumnganudaiufzestaymirnmasauag

TugUuuy Text File fagranmil 6

AmusseazBunpasdanadiin Aprior nefmuadsiuayuumi 10 wWadiduduazaiae

dWashudusd 80 wesEug fntrenwi 7
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= Association {nsc_ié30]

1 1[210.88128.86 =» www buacth
| 2|ioccasion/admission => wyww.bu.acth

205
142.215.205 == edservices bu.ac th

e =
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SPSS Clementine

SPSS Clementine ulusunsndFaguuuumsinillilunsiuniiosdoys Soanefldassog
Hovandurfifianeuy Feashuldlumsdnasild

SPSS Clementine gnifaudulasudsm Integral Solutions Ltd. fifianudemaiisaiy
Lﬂﬂ‘[u‘[ﬂﬁﬂf}"uggqmaﬁ'm Machine Learning &8¢ Data Mining {undafnusifisiusinmeiaisniseasg
Tumavindiasdeys Widanldmuninaumansauatneunung iy

n%twﬁmﬁagangnﬂuﬁuﬁxﬁ (Association Rule) 15znau@nsana3fiy Apriori, Carma, General-
ized Rule Induction LLaz Sequence

msvimiiasiiayantsduunngs (Classication) 1senaudiuaanaddfin C&RT, QUEST, CHAID,
Decision List, Regression, Factor Analysis/PCA, Neural Network, C5.0, Feature Selection,
DISCRIMINANT, Logistic Regression, GENLIN, COXREG, Support Vector Machine, Bayesian Network
Iaz SLRM

nmaimilasdiayan1sinngs (Clustering) 13znausiiudanaiin K-Means, Kohonen, TwoStep
Cluster 1Laz Anomaly

nsviwiissdiayanisaanisailuewnn (Predictive) Tnnmstimeiladugalumaniundoys
waznmInluesdeTsiifianisamanisaifiududiiu Usenaudiedana3fiu Binary Classier, Numeric
Predictor was Time Series

naudeyasndszasualulysiunsu SPSS Clementine anuanudiayaanuvissdoyanaisgy

uuUEsiu 1 Text File, Database, Microsoft Excel, #3a31nlisunsy SPSS Al

Tusunsu SPSS Clementine fidutlsznauman il
1. Managers \{us ufiuang Streams #ilHa1u
2. Note Palette usuiiuaaslvuatssinneneg Tun
21 Sources \ungulvuaswivghudayaanunasdayasieg
22 Record Ops Wungulwuaiilidansiuisareiazesdayn Wy MmIdades mIsiws
Hoya (dusiu
23 Field Ops L?Junfgiﬂwumf‘ﬂﬁdﬁw%'uﬁ‘mmiﬁ'uﬁaﬁ-ﬁ’aadﬂ i I wuesiledaya (Type) N3
npedioya (Filter) s
2.4 Graphs Li‘lumiﬂwumﬁ'lﬁuﬂﬂﬁn‘ﬂwLL‘uwi"hw
25 Modeling ungulnuadmivdszananadoyadedanasisuuusiieg i Apriori, Neural
Network, K-Means, C5.0 \lusiu
26 Output Wungulvumilduaaomadnslugiuunsiieg
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nmavisaslusunsuazifunisi e snmeuuiudivine udwinadenleslruadneg
hdududisliamnsoUseaanald Welnuadeq daulpetuudsmmnsasifunsdaluly

nsimuazilndaya ﬁﬁ'ﬁ’lm"ﬂﬂﬂﬂxﬂﬁuﬂﬁﬂgﬂL‘?‘i'ﬁﬂﬂuﬂ Type udafaunsovinmsivuasila
Toyalivsnzaniunsyszaanald

nansaviiaya nasrnidealaslnun Type dnfulvun Filter wimansoviinanssaiiaienmmns
wadayaiidiosnisidlunsuszananadali

maemuuudedanaifin lunse$edmuuminfinuadanesfiuanneauuiuiivinsuas
imadeslesdniulvun Filter mnﬁ'ﬂuﬁﬁqwumﬂﬂﬂnﬁammw Lﬂﬂ'l'.'ﬂﬁﬁ"zLLuuﬁﬁﬂ'i:ﬁwﬁmwsa'mﬁﬂﬂ

' d o ar o ' ﬂ.
nauna SU'IIH'E?N’]H AIagTNNINN 9

@ Clementine'

sz dayaumeassunsdumnganuduiusesioys Sefeyafiesthumaseulugun Text

File fmpeenni 10

Jsansnaluladina:doansmsdnui | ECT Journal 31



Tahle (8 fields,

__URL Stem

nmmmnim:mawlnum P,
Afalurmistoryidanail 00 231 Unmbu am
hitp: ices.bu.acihip YDFilefDEFootballfrance himi mn 54373 Bdsun'ltashua
foccasionfagmission HTTPA1.. 301  332wwwhbuacih
Mhtalumnistoryiframa htm TPA.. 200 17160 wuw.buscth
nitpigdsenices bu st thiprojectiDFile/DLFoalballeurocups himl HTTPA .

Jotcaslonfadmission HTTPAY .

foccaslon/admission HTTPA.. 301

loccaslonfadmissions HTTPA.. 200 4362 www.buacth
-:iprmmmnsiqﬁnﬂeuhp?yplwsnmwuaa HTTPA. 200 4956 www.buacth
#pragramiingic n I-rr'rPn..A 200 sanmhu.acm
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Competencies of Computer & Information

Technology and English

by Using Technology-Based Instruction

NOWIUR SPUUNDUSLFY

Abstract

The purposes of this study were to inves-
tigate the correlation and to compare the compe-
tency of computer & information technology (C&IT) and
competency of English by using technology-based
instruction in teaching a content-integrated course of
4125103 English for Computer and Information Tech-
nology. Samples were 44 graduate students of Ubon
Ratchathani Rajabhat University who studied in the
Master’s degree program in Information Technology
for Education. They were enrolled in the course for

the degree program in the first semester of academic
year 2009. Data were gathered by using two achieve-
ment tests designed for English competency evalua-
tion and C&IT competency evaluation in which they
were developed by the researcher. The results from
data analysis indicated that the correlation between
the English and C&IT competencies was at .295 in
which it was somewhat low and not signicant at the
level of .05. There was a signicant difference between
the C&IT and English competencies at the level of .
01. The C&IT competency was fe!atively higher than
the English competency by using technology-based

instruction.
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Usability Fioa:ls

Usability 1uifadpddn lunisuanfisanuinFaasdldlunsldamszuy
=) = a ;nd G

Aanfinieasnialail (Parlangeli, Marchingiani, & Bagnara, 1999) lapfidadia 5 su
a = a
Gamwi 1 fe

suaNumIInlunaTeug (Leamability) wansfsszunfanudiadanisGo
@ o S = = i 3 a U o [ [ ] @
sifisala dudszinBus (Efficiency) vansfsszuuidaliglidiTagasdaihnangle
' =) % =2 = . = el = o
Iofiusla dmenuftanala (Satisfaction) wanefaglgdanudswalalunislFauann
@ -l o ° - A o a o 2
wasinsla dun1saadh (Memorability) fogldmunsnadinrzuvld enunofadle
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wungsszuuensidaiawanaianfiga (Mariage, Vanderdonckt & Pribeanu, 2004;

Laskowski, et al., 2004)

i 4 " o S L § o v a da g
Web Usablllty Guideline ﬁﬂ AULREWIRIAMNTUUNSLNYINURINT WD WAL

s o o r d @ a4 = 2 P
wanzrudmIumIvanilled duluwiefinnanng noujwiadaanasfignsaumy

U
1 dwivinWaunzuy  msviaeteusssihfiazdulslomidaniseanuuusiuda
ﬂ‘i:muﬁ‘mﬁ‘ﬁ' (User Interface) (Gwardak & Pahistorp, 2007) lagaiansnduunaan

\lu 12 ngw (Leavitt & Shneiderman, 2003) fanTai 1

1. Homepage 5. Headings, Titles & 9. Screen-Based Caontrol
Labels (Widgets)
2. Page Layout 6. Links 10. Graphics, Images &
Multimedia
3. Navigation 7. Text Appearance 11. Writing Web Content
4. Scrolling & Paging | 8. Lists 12. Search

@15197 1 Web Usability Guideline
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M139N 2 HRANTIINANSANEN

Category Checklist Usability Guidelines %

1. Homepage 1.1 Enable Access to the Homepage 98
1.2 Show All Major Option on the Homepage 87

1.3 Create a Positive First Impression of Your Site 97

1.4 Attend to Homepage Panel Width 73

2. Page Layout 2.1 Place Importance ltems Consistently 94
2.2 Place Importance ltems at Top Center 81
2.3 Align Item on a Page 100

3. Navigation 3.1 Differentiate and Group Navigation Elements 86
3.2 Provide Feedback on Users’ Location 63

3.3 Use Descriptive Tab Labels 68

3.4 Present Tabs Effectively 68

3.5 Keep Navigation-Only Pages Short 86

4. Scrolling & Paging 4.1 Facilitate Rapid Scrolling While Reading 89
4.2 Scroll Fewer Screenfuls 73

5. Headings, Titles & 5.1 Use Clear Category Labels 87
Labels 5.2 Provide Descriptive Page Titles 85
5.3 Use Descriptive Heading Liberally 71

5.4 Use Unigue and Descriptive Headings 7l

6. Links 6.1 Use Meaningful Link Labels 97
6.2 Link to Related Content 93

6.3 Match Link Names with Their Destination Pages 97

6.4 Designate Used Links 84
6.5 Provide Consistent Clickability Cues 100

6.6 Use Appropriate Text Link Lengths 75
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Categoary

Checklist Usability Guidelines

%

7. Text Appearance 7.1 Use Black Text on Plain, High-Contrast Backgrounds 98
7.2 Format Common Items Consistently 65

7.3 Ensure Visual Consistency 57

7.4 Use Attention-Attracting Features when Appropriate 90

7.5 Use Familiar Fonts 100

8. Lists 8.1 Order Element to Maximize User Performance 53
8.2 Format Lists to Ease Scanning 53

8.3 Display Related ltem in Lists 53

8.4 Use Appropriate List Style o

9. Screen-Based Control | 9.1 Distinguish Required and Optional Data Entry Fields 55
(Widgets) 9.2 Label Pushbuttons Clearly 96
9.3 Label Data Entry Fields Consistently 89

9.4 Do Not Make User-Entered Codes Case Sensitive 78

9.5 Label Data Entry Fields Clearly 89

9.6 Allow Users to See Their Entered Data 89

9.7 Anticipate Typical User Errors 85

10. Graphics, Images & 10.1 Label Clickable Image 51
Multimedia 10.2 Use Video, Animation, and Audio Meaningfully 58
10.3 Include Logos 85

10.4 Ensure Web Site Images Convey Intended Messages 73

10.5 Limit the Use of Images 73

11. Writing Web Content 11.1 Dene Acronyms and Abbreviations 62
11.2 Use Abbreviations Sparingly 85

11.3 Use Mixed Case with Prose 100

11.4 Limit Prose Text on Navigation Pages 86

12. Search 12.1 Ensure Usable Search Results 84
12.2 Make Upper-and Lowercase Search Terms Equivalent 84

12.3 Provide a Search Option on Each Page 69
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Abstract

Nowadays, there are teaching and learning systems which has been provided on the computer network.
Almost all of these systems are static contents and test banks. In order to improve the teaching and learning
through the computer network, this study proposes a new learning system that can be adjusted to the knowledge
and understanding of students.This system uses K-Means Algorithm to cluster the student by scores of self
evaluation before studies. Then, the lessons are provided for each appropriate cluster. The new learning system
is developed to provide lessons according to student's knowledge and performance. This will enhance self leaning

on the computer network and it will save time for learning in the near future.
Keywords: Clustering, E-learning, K-Means Algorithm, Content, knowledge, Score

e Introductjeﬂ

The use of electronic technology and media to
deliver. support and enhance teaching, learning and
assessmen includes elements of communication
within and between communities of learners and
teachers, as well as provision of online content, which
may be locally generated or developed elsewhere.

Facilitated by technology, E-learning could be
an important industry of the 21st Century. E-learning
is the convergence of the web and learning on all
levels, whether it is elementary school, college,
university and business. In the last decade E-learning
undergoes tremendous developments both in
technological and scientic terms. As a booming
technique, the dynamic nature of learning procedure,
the diverse learner preferences, the customized
learning content and the automatic construction of
learning scenarios seem to be crucial obstacles for
most of the E-learning platforms [1].

The E-learning curriculum is designed for
self-study when learners have any questions in the
lesson; they can go back to the former lesson which
is of the same content and procedures of learning
and teaching method. They can go back to the
former lesson until they feel comfortable to continue
the next lesson. The E-learning course not only
supports the interactive online program but also
supports the students for self-study. The advanced
and developed the intemet leaming meets its efciency,
therefore the programs are designed to be intelligent
and supportive for the different level of learners by
using algorithm of machine learning such as K-Means
Clustering.The K-Means Clustering Algorithm will
classify the learners into groups on the basis of their
background knowledge, and then students are
assigned with the right and proper contents. The
reason to select K-Means Clustering Algorithm is that
the data has been divided obviously and able to
analyse quickly, precisely and accurately.

“Tanongsak Sirirat Office of Computer Service, Sukhothai Thammathirat Open University, Thailand.
“ Dr. R.P. Yadav University Professor, Department Mathematics Magadh University, India.
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At the present the document examination was
found that the learning and teaching modules have
very normal technique test for the learners after the
lesson. There has been an interesting method by
developing a web base followed the Data Mining
[2]. The procedures are as followed

(1) Eradicate unrelated data.

(2) Classify the phenomenal session.

(3) Category in locked le appearing in learning
activities.

(4) Consider the completed route.

(5) Group the learner lessions and bring to
classify the learning sessions.

() Gather the other data related to the learners
and group the learners.

(7) Learning and teaching having a conclusion
of behavior of locked les learning which method is
suitable for conclusion analysis to seek the method
and the target of learning: however, it's not suitable
for automatic interactive learning because the study
found learner behaviors after they have nished the
lesson.

The Online interactive learning did not use any
Articial Intelligent Algorithm in the system [3]. So
the researcher was interested in using this
algorithm to study the learner ability adapting by
using Adaptive Test Engine or Online Interactive
and Adaptive Learning.

Josemh et al[4] had studied the Intelligent
tutoring systems (ITSs) which comprises 5 parts as
followed:

(1) Student Model: it collects the main learner
data since the beginning. This Data is an input for
Pedagogical Model.

(2) Pedagogical Model : it is a teaching prepa-
ration process; newly topic presented under this
model and referring to the Student Model which is
an input data which the teacher will give the
response to the students by necessity.

(3) Domain knowledge: this section has the
knowledge resources for a teacher
Using in teaching.

(4) Communication Model: this is a section
using in communicating between teacher and the
learner, and the layout on the screen.

(5) Expert Model: this section is like the Domain
Knowledge but this model Will record the students
and the question answered by the teacher.
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The K-mean algorithm is a cluster analysis
algorithm used as a partitioning method, and was
developed by MacQueen in 1976[2]. K-Means
clustering is a partitional clustering methodology in
which the goal is usually to create one set of clusters
that partitions the data into similar groups. Samples
close to one another are assumed to be similar and
the goal of the partitional clustering algorithms is to
group data that are close together. In many of the
partitional algorithms, the number of clusters to be
constructed is specied in advance. A pratitional
algorithm is used to divide the data set into two
groups, and then each of these groups is divided
into two groups, and so on and a hierarchical
dendrogram is produced from top to down. In the
algorithm besides the data, input to the algorithm
consists of k, the number of cluster

To be constructed. It make two process though
the data set. The basic steps of algorithm as:

1. Determine the centroid coordinate.

2. Determine the distance of each object to the
centroids.

3. Group the object based on minimum distance.

Member of
Cluster k

e
Centroid
Distance objects No bjects
To centroid mave group? e

Grouping base on

Minimum distance

Fig 1 Step of K-Means Algorithm

Algorithm:-
Choose k, number of cluster to be determined
Choose k objects randomly as the initial cluster
center
Repeat
assign each object their closest cluster center
using euclidean distance



Compute new cluster centers

Calculate means points
Until

No change in cluster centers or

No object change its cluster

Forman and Zhang have applied three algorithms
for cluster segmentation. They included K-Means
algorithm, K-harmonic means algorithm and
expectation maximization. It was reported that
K-Means Algorithm was more efcient than the other
two algorithms [5]. Thus, the K-Means Algorithm for
segmentation of data set is used in this study.

This research aims to use K-Means Clustering
Algorithm for clustering learners in the E-learning
course. This will bring the learners with the same
level togetherthe study on the right and proper
curriculum will help the learners learn the customised
knowledge and system which has ability to supply
information efciency. Moreover, this study will help
develop the E-learning course in the future.

Machine Learning, this method uses knowledge
from analyzing the data sample to analyze and predict
the outcome and then uses that outcome for the

upcoming processes. Machine learning processes
include classication, clustering and prediction [6].

Classication is to create an engine that can
separate the data types into groups that has been
set before. This process has 2 steps [7][8]. The first
step is educating the engine so that engine has
knowledge to use in the secound step which is
separating the newly arrived data into related group.

Clustering involves dividing a set of data point
non-overlapping grouping groups, or clusters, of
points, where points in a cluster are “more similar”
to one another than to points in other clusters. The
term “more similar,” when applied to clustered
points, usually means closer by some measure of
proximity. When a dataset is clustered, every point
is assigned to some cluster and every cluster can
be characterized by a single reference point,
usually an average of the points in the cluster. Any
particular division of all points in a dataset into
clusters is called a partitioning.

Prediction is the process which uses the
knowledge base from classication process to analyze
and predict the interested subjects. The study of
on-line Interactive learning shows that the Articial
Intelligent Algorithm has not yet been used, so it
makes analyst interested to apply Articial Intelligent
Algorithm to online Interactive Learning. It will help

developing the E-learning program to adjust them
to t the knowledge abilities of the learners by using
Adaptive Test Engine or on-line Inieractive and
Adaptive Learning.

For clustering and the K-Means Algorithm that
has been used very often is the consolidate data
by using grouping tactic and Algorithm K-Means
that developed specically for using with grouping a
large data group. Grouping tactic will group data at
the different point and the point in the data group
will be the same. The grouping tactic that has been
seen very often is classication of plants and animals
by grouping them into specic group type such as
species. The main purpose of clustering with “Landsat
data” type is to reduce complication of the dataset
Data and data size. It can be done by replacing the
equal coordinates point.

The example of grouping is the consolidation
of the student marks that shown in percent is
divided into 5 clusters as follow A, B, C, D and F.
The marks are the data points and reference point
of each group is the average of the mark in that
group. The letter that indicated grade can be used
as symbol to indicate the reference point instead of
the number.

The data grouping can be described as follow.
The cluster k will be set before the reference point
Zl in cluster |. It is a center point of cluster in case
of one dimension data, for example the center point
of the mark is the average mark in the cluster.

For multi dimension data in which each data
point contains many components. The center point
of those componenis will be the same. Each com-
ponent will have the average value of the same
components of all data point in the cluster.

Each process has to calculate the distance
between every data that analysed for cluster, even
though algorithm will set the number of the group
they want. The center point of the group that has
been set might not be the real value of the data.
The conclusion of the K-mean Algorithm process is
as follows. lterative partitioning K-Means Algorithm
[9].

Step 1 choosing the divider by starting at K
clusters.

-partition - Beginning can be built by starting to
create a set of k seed points which can be rst
k-patterns or k-patterns that randomly choose from
pattern matrix.

-Partition — Different beginnings can make
different nal clustering because

The Algorithm is based on square error that
can make it equal.
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Step 2 Building new partitions by setting each
partition to the center point of nearest cluster.

Step 3 Calculate the center of the cluster to be
the center point of the cluster.

-The set of K patterns that separated will be
use by taking the center point of The data as the
rst seed point and choosing the successive seed
point that has the less distance from the seed
point.

-square Error.Step 4 Repeated in step 2 and
step 3 until the best value is received.

-partitions is updated by reassigning patterns
go to clusters for trying to Reduce the square error.

-Euclidean metric is used to calculate the distance
between pattern and cluster center,

Step 5 the adjusting of cluster number by

grouping and dividing cluster.
The K-Means algorithm is an algorithm to cluster n
objects based on attributes into k partitions, k < n. It is
similar to the expectation maximization algorithm for
for mixtures of Gaussians in that they both attempt to
nd the centers of natural clusters inthe data. It assumes
that the object attributes from a vector space. The
objective it tries to achieve is to minimize total
intra-cluster variance, or, the squared error function.

A
=3, 3 -1’
il xes '
where there are k clusters Sf, and i is the centroid
or mean point of all the points.

Euclidean distance

In mathematics ., the Euclidean distance or
Euclidean metric is the is the “ordinary” distance
between two points that one would measure with
a ruler, which can be proven by repeated application
of the Pythagorean theorem. By using this formula
as distance, Euclidean space becomes a metric
space (even a Hilbert space). Older literature refers
to this metric as Pythagorean metric. The technique
has been rediscovered numerous times throughout
history, as it is a logical extension of the The Euclidean
distance between points and . in Euclidean n-space,
is dened as:
The Euclidean distance between points P = (p},pz,...
,pn) and Q = (qj,qz,...,qn). In Euclidean n space, is
dened as: —_——

A 12 ) b ’ - )
V=) + (5= g) + 4 (p,—4,) =Y (- g.)
dimensional distance V =1

For two 1D points, P = (p) and Q=(q 2 the dis-
tance is computed asy/(p, —¢,)" = p, —q. |
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The absolute value signs are used since distance is
normally considered to be an unsigned scalar value.

K-Means Algorithm is selected to research
because of the needs to arrange group score which
identied the student ability into the three groups on the
basis of their background knowledge. From another
algorithm for instance; Decision Tree which has a
group of factor use in making a decision; however,
it will bring only the result to analyze the test. An
interesting algorithm is a neural network, giving a
weight of input value which is not suitable for on-line
data. That will give correct result because it repeats
the data until having got the less error value but
K-Means Algorithm worked well on the on-line
working. Because of data clustering or data ltering
have not supported the software therefore many
algorithms are adapted properly for the clustering
and ltering.

| Performance Tesling Student User Interface

| Clustering by K-Means

l
|

Filtering Medel

[ Content of Course

i l Database of Student
I Database of Test i

Fig 2 Research Model

Database for processing group student will be as:

(1) Question (2) Students (3) Scores of self
evaluation before studies (4) Scores of self evaluation
after studies and (5) Final exam scores.

Designing the Master system and using the study
of K-Means Algorithm to develop the E-leaming
enable to present them to t the leamer abilities. The
K-mean Algorithm is often used for grouping data, it is
very reliable. Also the testing of algorithm has been
done on the web page by developing the algorithm
and pulling the data to analyze through the algorithm.

Information layout of monitor E-learning will be as:

1. Course Bulletin is the database of studies
plan in each subject, which is centralized to
access to the other database or information such
as subject orientation, Studies Bulletin, Introduction



in studies, self evaluation before studies, self evaluation
after studies, additional seminar, intensive seminar,
practice, knowledge source, frequency questions
and the questionnaire.

2. Knowledge Base is a base to manage the
knowledge in each subject, which combines the
knowledge in each subject that consists the lesson.
Each lesson will be separated into part by part
accordingly. The data and the pictures that are
involved will presented in text le, VDO, lecture,
reproduce image, voice.

3. Virtual Classroom is a copy of classroom
environment. It seems like studies at a real classroom.
The students who registered to study in each
subject can see the other students of the same
subject. This course consists of the activity in each
lesson, additional seminar, intensive seminar, chat
room and recommendation room. The students can
communicate and discuss the problems, doing
reports, communicate with the lecturer, asking
questions, and making ideas.

4. Personal data is the place to keep the personal
data of the online system. Which consists of the
teacher and the student’s group.it is divided into
two parts:

4.1 Teacher group include the Name -
Surname. Picture, work Place, home place, E-mail
Address, Education, Working Position, - Salutation,
Management position, working Experience and
other experience.

4.2 Students group include the Name-Surname,

Picture, ID. Number,
Working position, Home place, Work place, E-mail
Address, Education, Working Experience and
performances. In this, database will help the teacher
know the student, the student can know the teacher,
and also the students can know each other. It's
look like studies in the same class room.

Experiment the effective by groups of student,

the students in group using E-learning course take
the Information Technology subject. At the end of the
course, the student must take a test. The effectiveness
can be evaluated by the results of the tests.
Analyze the experiment result and make the
conclusion on the effectiveness of the algorithm.
The result of the effectiveness of the algorithm
turns out very well. It can be used to develop the
system in the future.

Studant Regiater
Legin System
v
Select Course
v

Seff Braluation before Studies

v Mot Pass

Select Content

Fig 3 E-learning procedure

From the result of K-Means algorithm for
clustering group learners knowledge ability it is
clear that data from scores of self evaluation before
studies in database by K-Means Clustering
Algorithm show the picture in the following ways.

~Afigurel =
is  Ede View eet Tools Deskiop
DEHEaS | &w

100

&) 2%

L ' L i L L i
a 200 40 B0 EO0 100D §200 1400 Yteng. 1ED0

Fig 4 Data scores of self evaluation before
studies in K-Means Clustering Algorithm.
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group! = 33 1685
group2 = 50,0874
group3 = 64,2313

Fig 5 Clustering score data

Subject cluster
1 2 3
Information
Technology 38.16 50.08 64.23

Table 1 Final Cluster Centers of scores of
Self evaluation before studies for
Information Technology subject.

Fig 6 Show number of students learn
Information Technology by
E-learning three groups.

s=B-2an

»

B g rsatan G odctien 8 g
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T4 b1}
lamantTin 0

# x

Fig 7 Number of students registers
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Fig 8 Database score of students

In this research, used data scores of self
evaluation before studies consist of 1,649 persons.
The researcher use K-Means Clustering Algorithm
for clustering learners in the E-learning course.
K-Means Algorithm is selected in research because
of the needs to arrange group score which identies
the student ability into the three groups on the
basis of their background knowledge and the score
of learnings have different three groups. From
number of total learners 1,649 persons, group 1
number low knowledge 837 persons, group 2
number middle knowledge 650 persons, and group
3 number high knowledge 160 persons.

L. Coéhciu_éion & FTUt:ure; Work

The application of K-Means Clustering Algorithm
for E-learning system has been introduced in this
study. The students attended in this E-learning
system are clustered in three groups according to
their test scores. This system provides contents
based on group learning and their learning abilities.
Finally, developed a prototype for an intelligent
E-learning by using an algorithm and database of
learners to increase learner's performance.

For future research, another theory may be
used to segment the same data test scores such
as K-Nearest Neighbor, neural network. The
alternative method may be helpful in classifying
data set. Comparisons may be done to identify the
comparative efciency of the two methods.
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2. Tffdnusmnalvnl (Keep text large) Tuntweineg Ailddnesslstu amsldouadaud
20-24 Yapdiuly dwsummlnefarsdnlidy 24-30 Ussdvdaunninguly (#ﬂﬁ%ﬂﬂéﬁu
wuurasinese Tuudasauddie)

3. senuuulvflaTunSauseniernauangnege (Maximize contrast) windin1sliiy
vifouasisnzss asdadlifimadaiusssiiundonasssnoszang Welishmioiefududa
fuszdnunmgs srulddne

4. v laladgesoduau (Minimize clutter) linvddnassdounuiiundavianind
oty dadeatedudou 8fusn

5. TunladudazunursWiddonnuifies 6 usia v3atieundn (Restrict each slide to
six lines of type or less) Haanuluudacaladiodusszadrdiidunssdurionsinnld
Tanw ulglavimesdviinzyamindy faladnnusiviifidamisdotiasq Analadiosusuus
wnludadmisRedaninudiuiunin

6. W liidaanudunsinde (Keep lines short) zalfiussaninsfamsuslayyuuse

= wet o o 2 & o @ i o 2
ﬂ*a’mﬁﬂ'[‘wummu’muﬂﬂ“f LW‘i"t'.SEuﬂﬁ'i'lﬂ?'lu']uﬂl']ﬂﬁ'}mﬂﬂwuﬂLﬁﬂ‘ﬂm:u'ﬂﬂuaﬂ‘i:ﬂﬂﬂﬂqi‘hj

alag
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Typographic Guidelines

for : tion |
: v 2 typefaces maximum
E F F E CT'V E v 6 lines of type maximum

PRESENTATIONS : ¢ Keep text large

v Keep lines short
v Maximize contrast
« Minimize clutter

' W

selivihugenaladietednouu Segaileiu lasfiaef (lene Strizver) donldaudiiasous

= = . , Seto VS T o ' ' i ar ' =t
WaRa “Gill Sans Pro” MAUIWUNLEUANNUY LLa:m’lwuwm\ag“}Jmammu Qﬁlﬁu?ﬁﬂ?’iNLﬂiﬂU

i ar =3 ﬂg i [l k7 s =4 1 ar @ 1 1 =4 ar
AAURANN NWUﬁ']’]\‘]N"Iﬂ ﬁ?ﬂiﬁﬂlﬂﬁg}ﬂ:ﬂ?ﬂﬂﬂ’]ﬂ HELE AvilEe mu@’muﬂi:aﬂﬂmwgﬁ

smiuigniisulamsawaladiiianng uazweadanmiiausiihaulauazissandninun
fansnfnaupuldanMaiaLeuITEA9g 89 Steve Jobs CEO 209u3¥w Apple Computer
N www.apple.com LRz www.youtube.com

vaadnuanmisde @9 “The Presentation Secrets of Steve Jobs: How to Be Insanely
Great in Front of Any Audience” 1o Carmine Gallo ¥afiuwlasdninfisW McGraw-Hill 3119 ISBN

=

@ a V- 3 o o o @ ) o
978- 0-07-163608-7 31AMii1LN 21.95 US $ (gL’ﬂﬂuLaamﬂé’a‘nammmmué’wmﬁamuﬂ‘s:Lﬂﬂlm
Tusraszanaulifiu 800 um)
= o o e & ' = el o et M s o ' o ¥
FaflumlsFanfilomanszuraulavas@euldfniniidien walidsminaludszmelng daede

X @ @ ' o o X ' a
FpRuumisiausursludiaslneviaddio o indwlss mantedumasiin
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Y e TR A AR S W T S =

SFI. | AFUSIY SAUINWY

Tuitaiiie doywediounsla (barcode) Bonnnifudtydnuaissividlne (@egiufe somiusia
gans) mvuaEenlunsalngdn “siguie” #9ili automatic identication technology 881
wilniil orenanldhaulnvaluduesuaewudiunstiomuennud wielussmalefing b
iwsvanssnnantituvanel) Taefiuianesisuisetiussinsivieiidafudgulnauilnania
Auiuusdnnesroudafnmevds maRuinseniawioliidofafaineg.  uazmsyszyndld
wAliladsfawisiLuLIeEe @y ThsUsznoy Saaudasauzasvtaeay Taaumadulu
msfepmnsnaguiawnsvasguinisd TuudmiGeniuBuiuimemaanilng e

nslanuivoanléiiu 2 Yszamvdaguuuilnaig deiu s

1. unSldnibaidunse (linear barcode) %3p fflANA (1D Gode, 1 Dimersional) %
Tinisunudirdayaudszaplasmadn o (bar) viEsuouiduasaamuneuianeg uas
Ba9iTeninuaudunsefis B ua AU fusmuntsaniulunuueauidun s nuoisva
WY (symbology) 8IUANNBIIVIDAINNE LD Lwiaunmﬁu'luL;,mé?mz‘lsimmmr}h'iﬁ’aﬁaga
Tog I VeilanenizniaBpesifutes A 1uIARMENINTBEL TUIALAET 1UIULBe I
sewhadu ssuandwiullmadayauasmahiladviogUiuudndnsaivessiauioiug

mﬂﬁmﬁaLﬁf‘umiaLm‘aaan‘lﬁtﬁwmﬁgﬂuunﬁ’mﬁnmﬁ (symbology) i UPC, EAN 2,
EAN 5 EAN 8, EAN 13, Code 39, Code 93, Code 128A, Code 128B. Code 128C, Code 11,
GS1-128. GS1 DataBar, ITF-14, JAN iy

2, wisTEAmIBM3NT (matrix code) %3p 1151dA 2 §if (2D code, 2 Dimensional)
Tinasidnaviaunuendayaudasaasientedadnuaiuoy 2 Sansewndng @hsvsvieluunuusy
uazunusananiy) Tugiunusingg i Selfounagunsg uazamauresinnfivuasuiionng
Tusumilssineq msmmanuiuliiliunsssufnuaiuossisuiy iy fmisuasia gaduiunn g
vianBmREs enan Jusi ' F :

dadduresunslEauuusmindinanelsmafaniy - ARosnsndhaviadayalddnon
wniuluiug #as (numeric) n‘%ﬂﬁ';mmwamﬁué"sé’nﬁ;s (alphanumeric) v3pluuid 8 bits
(binary-8 bits) ;
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vslAauuLmIndvSaunsldn 2 i AdvanvaesUuuuRuannifaeii iy 3-DI, ArayTag,
Aztec Code, Small Aztec Code, Chromocode. Codablock, ColorCode, CyberCode, DataGlyphs,
Datamatrix, EZcode, MaxiCode, PDF417, QR Code, ShotCode, SuperCode, WaterCode {iugiu

@ a o aa a = =i ar 1
QR Code Wlusiaurslanuwuuwmsndvie 2 Hfudents Teefi QR Wusegesnain Quick

Response  davanafisnsnansialdatnemimsadumnsy Hodndulszangiulasuisnauls-im
(Denso-Wave) Tuszinadiilu dlefl wa. 2547 iasaliflifunsfamudusuasinasneg (tracking
parts) TugmamnIsumIndneumvusiou Lﬂuqﬂag'q'ﬂmaﬁ"uL%um”uﬂmnﬁﬁﬂﬂs:ﬁwiiﬁﬂgﬂLmnff
spnfiiTluszgndldlunusuiug ednunswarssiounatng fofefiad thouwuwed Toaaes
Dauadn Aenssudaadunismpaesivasmdud v Insdwiiedeudifisindostudyuunumniu
swsnfiezaunTTEd dvanua

’luﬂaﬁgﬂ’uLs"zﬁm'ﬁn’lﬁ’m%ma'ﬂuﬁcgé’nuzﬁﬁﬁ’a (barcode scanner) laW1z3vagULLL QR Code
fivawefunesfinmesifzaduaidmivoanisdoyafls uasfisansoesld smart phone i

(R

nipsuszzanfuaSimiusunansiafndea thunmasdydneasif QR Code iiipnensvadoya
Tiedaazaansinga

QR Code flnnldfuunanaenniigaludszmadiuluussailde 2 fivmas wazlulszmalne
savistuigiunivewufiu QR Code l#rpuinsuwsnarsmnuiudedsfaniUssimeneg uasd
ﬁmﬂm‘iﬁﬂizman'rsl,t.u:ﬁﬁﬁuﬁﬁLtaw%mwhdfr WiBN @29 QR Code 789 website/fifin GPS 2849
Ui hudmasiudvitauimaiug fsiiusesnundiuseting wannSnmauinIAILNauisly
namw uasilualiiesiimsussyndldifuniounsvaeinniuGong

QR Code snnsnussydayainsialifadaey ddnus: wiotsesslananiu S1uaumn

@

&
NURAD
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#1817 (numeric) Ussdiayaldigean 7,089 @7
AIBNYINANGILAY (alphanumeric) miﬁagalﬁgaqm 4296
Twund (binary-8 bits) usTedieyaligesm 2953

ar

FABNEIALA/MUT (Kanji/Kana) ussydeyaldgean 1817 &

g mSunauiledefianaia (error correction) W QR Code T4 Reed Solomon error
correction Iapfiseduanuauisnlunisufladefinnaindiat

720U L (level L) anunsaudlalé 7% of codewords

326 M (level M) @ansouilaldl 15% of codewords

T2AU Q (level Q) awsaufilald 25% of codewords

T2 H (level H) anunsnuilald 30% of codewords

uBNN QR Code Unfudluilaiiudofiswisoyius (variant) 299 QR Code Bnéne fin

1. Micro QR Code ﬁcLﬁugﬂLLuuﬁﬂuﬂmrjamndﬂ QR Code Un# waza uIsndnswa
ﬁaym‘lﬁa”nmuﬁﬂﬂn’j’l ¥t Micro QR Code Afadinareguuuuiog §1msu Micro
QR Code fiilruannIngegaiufinsiadoyalsfs 35 ddnasy

2. Design QR {Ju QR Code %ﬂlﬁﬁﬂﬁﬁﬂmmu:gaﬁgm (optimized) fianynT059s
JUn W (picture) uazaTIFLANENI (logo) e lnsulaeavia ity

Tuihtufiswhwimaeaansaaieniedodnee QR Code Fuiadliatnsiemenn i
mnaauiwesivinuldousgaunsaldnuszuudumesidald selidlud URL hitpws
grcode kaywa.com/ %38 website 817 fifUSn13a¥19 QR Code Fxuuaaulmifly dsmathants
&49 QR Code 3210 kaywa.com aalui

fMetsgUdtdneal QR Code fdihsvadayaunsioya

QR Code

Symbology =

Eiﬁ@ Tel. - 025047000

El'ir.'.ﬁ [=] Text:- QR Code by Kunatam Wasinkasem

Al Text:- ECT: Educational Communication Technology Journal

@’ "F'g.‘,_; o Text & URL:- URL of Sukhothai Thammathirat Open University:
-L,-‘.; 1%1 www.stou.ac.th

i

ES
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QR Code

Symbaology D

URL:- www.tannetwork.tv

Text- UNSIAALUVLMINTG (matrix code) win v13lda 2 &R ( 2D, 2
Dimensional) 'ImmiLmiwﬂumuﬂwauau,mamﬁmEjmaﬁ’mﬂnymunu
2 finluguuuusing fu Felduna sﬂma WAL UIBILSNAULAL
vinaludumisingg sasnsuiubidu symbology

SMS:- 'ual:nm n.n. LLZ‘]»‘I’IU‘EHE’I‘HN?NHW?QWWNWSLﬂﬂ'ﬂiﬂuﬂl‘ﬂﬂ
‘]J‘i“"’li&lL@liElN\ﬂuﬁ'Nuu’l"Moblla Publishing” "Juﬁﬂﬁﬂ 27 @.a. 1181
17. 30 u. iiad 214 aadieml

o

#m3uN13neAsHE QR Code Huimiausnld smart phone wanuifienaniuiiingos
uazldRnseTanfuaISamSunansia QR Codeliuda n3afl smart phonefifindaaudn weidalaid
gaWFuasAa o llimsfunidlnnissfiafuduludumesidn (search engine) ud7 download
BEWAWI ST smart phone auazuiiviuldsusgindnss vnufianansalindasesnsdming
asdaudnual QR Code sivq ifinnansiiadayafidasnisldatheszacn smiSuazdieaianin

#hate smart phone Tutfagiiunisminghutszmelne ffinfesuazsenfnasiumssmnansi
QR Code léiudn filtiu iPhone, Black Berry, Nokia (@wnguilifhu smart phone) Tuunegu

Wil iPhone 4 application fiuananezldinansvis QR Code wdd il application fildiase
QR Code uulnidwiilaansae

3 1

v o & & 4 a 03 & & 1 : ar
Tuiheiigaiiineiwhuiduassidsclonianideamassiuomanuinuauas Taluudsesd
Tunieesldomanaiidiasrention uarlugusssdivaideyadismiu Qr Code T
il Meildufinenaneldegauiveuin QR Code Twfsunildauuuumindduq uaninie

inuSlAafAF szdhandunumluiiedsedr fugesnnsannideliug

f‘ﬁ'}
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SOVANERNSINSEINEUAS UTOINUS
National Universty SOUFMENSTIISEWLAAL INnedinsiu

of Singapore

s _;m@mu t‘u National Universaty of Siﬁgapore LJS*IHFT?DHTLJS

sd0aur 16-18 DAUNEU 2553

UEJ\JUﬂa’}ﬂ’}SEf’]LmlﬂﬂTuTaQﬂWSﬁﬁ&”l una &naaafunasssmsmu

ﬁ'aﬂ%‘aLﬁmﬁ’mnﬁﬁmmmaIu‘[aﬁﬁﬁﬂummﬁaﬁﬂgmnﬂu Intelligence Island T89UTEINA
foAluf thisgnisfnmgauiiunisuimsdanania uaznaianndonafine o National University
of Singapore Tuifaufiguieu 2553

ftuananmaseuluduGound NUS fldimelulaiuwedetnsandslufanssunsGounmsaeu
AN e MeFIun3 435 Multiple Agencies 5¥%ind Computer Centre, Faculty IT Units, Centre for
Development of Teaching and Learning, Centre for Instructional Technology W&z Library Lwaﬂuuméu
anzin@nen Aufiii wazypsnszasnmineds las Computer Centre guanTsu3msdu, T Faculty
IT Unit g\l.mm'mﬁi}\imﬂum‘sﬂnﬂn‘mﬁ'}u IT, Centre for Development of Teaching and Learning gL

SIS EIUNTERULASNNTI9E, 87U Centre of Instructional Technology (VitUTiAMIEANLA
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aﬂulﬂtﬁﬂuﬁu) gLLaﬁ’lu IT ez Audio Visual Technology Tumsaou (teaching) LATNTIEYU (learning)

. WAY Library Lﬂut,mmw%’wﬁ'min'm'%ﬂuﬁ'lugﬁmm digital resources Fan i 1

Computer Centre
Core IT Services and
Facilities
- 'tL‘li?arary Faculty IT Units
Digital Resources L Faculty IT Services

s,upport and Facilities
for

Faculty,
Students,

Staff and
Alumni

Centre for Instructional Centre for Development of
Technology Teaching and Learning
IT for Teaching & L=arning Pedagogy and Training

WA 1 WEAY Multiple agencies approach 984 NUS

m3siuntssanaadsiuagmeliiusiasas Centre for Instructional Technologies (CIT) ; NUS
T daasunmassunazmsGpusensdssandlinalulaifiaia (digital technology) uazmalulaginm
WAZLARY (audio-visual technology)”

dafiansunlassaswnisiheuaes CIT wivesnit 3 7in 1w i Multimedia fin e-Learn-
ing WA=y Flexible Education i System uaz Admin avuayulas fin e-Learing ATy
1389 courseware TBNVNINESY 15U TN (capture) MIUTIEBTBETEY AN LMS #1aq e
ianruduzsssuwesiivunzaniuinfnsuazanmiwiadanans NUS 15n198u Do it yourself
Courseware Lﬁanﬁiwﬁmﬁawaﬁﬂﬂﬂu Wudu dudla Flexible Education ALAA webcasting video

Conference uasiin Multimedia svfusyusunmilawdngsnd/dayadnu Audio-Video daniwil 2

AWl 2 uaadlaseasvag Centre for Instruction Technologies (CIT), NUS
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X s a W ar N L9 =
el CIT duiiveunels 15501 e-Learning 204 NUS Tu 4 ¢ As

ar ] =

1. WanuddudensSounsseunvuwdnmiin (face to face)
2. tmelulafuwauinszuiunsdsunisaauatieilss Aninmuasdedanisiden
3. imalulail e-Learning mﬁ’m'lﬁﬁumuLLa:ﬁ’nﬁnmLﬁuﬁnﬂmwmamumﬂﬁgﬁu

4.4 Distance Learning Tunniifiriayszlemi

ndSwan 4 dudenandredurihi#fia Course Management System 289 NUS Iﬂﬂﬁﬁ)‘gﬁu
NUS T4 LMS fiwriundules 5enin IVLE (Integrated Virtual Learning Environment) 9.0 g Wiviang
guMUauInTaslnAne wasTusIINNITEEUTEd NUS g‘ﬂ%mm'imﬁan'lﬁu,ﬂ%a\sﬁaﬁi'm Wiousns
Jam3 slusyunsEaunsaeuldvainrans ViU Staff Workspace Was Student Workspace 817
Lesson Plan, Assessment, Work bin, Class Roster, Multimedia, Class Management, Chat Forum
WAz Announcement ﬁ'mﬁ‘ﬁ'm"']ﬁ\maxLﬁﬁz;juwL‘%ﬂuaaulaﬁﬁﬂﬁﬂaaummam'[ﬁm%mﬁa (Tool) @199
rudulumsdansdindy uazaivayuunGousesgaou luwnefifiSousunan update ndngasaau
a1l down load tana1sUsznauMSSEY &IN5 SIM8AUI 8 NATDY ARDAIUTNNNTLTTLURANI
webcast tinAnmaas NUS swinaidsuld Work bin ﬁm’sfg lecture note Vgﬂa‘m‘l’? LAz Discussion

Forum

1uf) 2008 NUS l@drsanuiisnfifiseszuy IVLE wudntwnatfiun@neiiieadn IVLE uin

= = i

fign Ap 9190980 4 am.-6 am. UazENIM 8 pm-4 am. lnedmniu Fwudesar 62 anwfid

{
Aoty Iuiuieseuay 67 F89AdNAafl campus Spuaz 32 @wiUNSEaNTU LMS IVLE tindnw
HaNSU (positive) $0URL 67 WALHANTUNIN (very positive) A3asas 16 uananuuluamTwTinAnun
flarmaensld IVLE Sruiugefie Sauas 98 udn NUS Uszavanudiiratedslunsiimalulad

AIEUNANHUTE TmilumM IS BUN T T UTBINN TN S

e

He s30C 162 nup: fwww tutmTin com
Turnltin Criginaiity Repert R
Plagigriam aid the intamel by Smitheon Temy
Processed ¢n U9-19-05 at 558 PM O 43672 ‘Word Céunt. 26545
Oernd Skviaty nges 04w [J§

12% match flive infermet)

1 | 7§% match (ive intemes)
Ao v, Eraigiet. o

S b Tk o

WA 3 NTNADLEAINITATINDY maﬁmaanﬁaﬂﬁ‘mﬂm Turnition
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wiafleefumadaaenmstiu uasimuimadsuosiiduulilfanesg #iiaseetumsda
AN 15BN plagiarism prevention Iaelusunsuasaununtstiusasingeu mndaanulaiiang
Indidseiudionalu data base fiag hightlight ﬁammﬁﬁﬂaanmLﬁauﬁ’u’h’amﬂmmgﬁuu AR
wadlud3asazlunaisnE, ﬁqﬁgﬂaumm’:‘nm’aaﬂanw%'a'iﬁgl,‘%ﬂuﬁiam'iihumFfi‘w%m'imﬁmuﬁ’u
Tusunsufisassuléiannnd 30 nun Fesmnnlnede

NSWAIUT Custom Courseware TutiiavnfidiaiaSaniudn (already make content) Lﬁmﬁu"ﬁaga
TumsBsunmasauuigGeunazgaule CIT léiaun custom courseware u Taefiunanysznaudan
glﬁmmzyﬁﬂmﬁam ﬁLﬁﬂTﬁﬂnﬁnuﬂ’aﬁﬁLﬁﬂ d9nn Uneanuuy Audio Wax Video 719n91#in
uaziinesnuuy Swfuinnmumidsudndn arlinalumatmu 3 deu 9 1feu wievid Fuskiy
mmende Fudfeuresiion courseware 1 gEpw/gaulasasodnumuanuaulsluszssnani
audiosn1a Walng uasiibaufld faulssnansadmmi e-module NUS.edu.sg tuifhusnaasnans
189 NUS uanan CIT Wugiuiin courseware Tanuiindrasuuda 7 CIT deinaimunbifimeusann
AR courseware 16109 15031 Rapid eLearning Development-Breeze

“Breeze” LU authoring tool fifjapusaniniin PowerPoint 1889 waznmUfjfaiusoinedte
N WENNE UL AUBLY web Liidhoauias fifipsraufunefidedumasidn luladwy uas Microsoft

PowerPoint (2003/2007) 11 Windows R&13190WAR Breeze Presentation §iay §an i 4

Giving an
Oral Presentation

MW 4 wEsnsuiEue PowerPoint Tnald Breeze

a a =1 o 2 ar = 2 o o
U3N158UY 989 CIT Adan5iTufin NIUTILBTBINNBU A webcast, podcast service Taeiiudin

webcast \u video 13U video streaming WAz podcast U Audio (MP3) #1%5U download
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Webcast and Podoaét Lecites

- Tu webcast lecture AXUEAINIW video NMTUTTENHVDIIMENNTUIENBUALAANTLUTINNG UAS
i index MiiFouamsnidenieuidoauians Tavsiu IVLE

- Tu podcast azuaeaWIzLdEN (audio)

W9 webcast Uaz podcast @'ﬁﬂumuﬁﬂ'ﬁmwmsamLm:ﬁauﬂﬁ’a‘lﬁLﬁawumuum‘%ﬂu

Central Control Room Lecture Theaters.

Students review

ST

§
3

SDE ; SDE —
desktop that are AVEU Office ’?’l LRe2L- 27,
an exact reptica of ==
lecturn PC
SCI1 —
o g
2526323
e o £131 {ieal recaroing)
Compung =
Drignand Eweere. 1 ENG
Sy o izIAshn
iy & 75, £ [ reesrumg)

FASS  —
guean S

i
i
i

%

FsopEma
L

To reinforce learning and study

BIZ MED

LT18.17, 16 12828
Lastaletion of reeote (a dorad recortings)
recording is Wi in-progreds

nwdi 5 danstiufinnsussensluvissusseesuialvaid iy webcast/podcast

NUS lmmndnensfivrsee IVLE Tugiuves chat was forum laessiun IVLE chat (real time)
Tusuz89 Communicational Collaborate tiismsi3sumsasulviiiauszlomigogn Tavdaausanan

=t v uoa v oA wa o wa =
AIUANNTS chat uazdl feed back lUdsgiiauld dinfGeu chat maluladviu deauynauldduliesd]

s W

mstufinaamiliiiafiudlse $nns chat dwsunisilatiounds Wi finanans chat nwidiaus WA
aelsfutig dnwausdazuansngainns chat 1u web Taarialy

§91 IVLE Discussion Forum iiunsuanuaisuanadaiiufiunguuy web Tasnsiand uaz
submit H9 IVLE Tefpanuuulfiguiiu

uanmnﬁﬁeuu:ﬁﬂﬁnwﬁnﬁ’u Classroom Response System Ifua3asiiaifisnisnaudiniu
sewhegBsuiudasulunisBeusiiu web WdluviaaiFeu uazviavLlszam (Video Conference) lagiamz
fflidsezauoy anszmnclisullunwadandfialFlsismdm waeliviuiagow Gondn

2811971 classroom clicker

AWl 6 SEUUMIABLAINTY (Response) TuvipaiFeu
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Tusaumsld video Conferencing 7 CIT wudnlufl 2007 #0514 Video Conference fia 119
a%9 wazlumsaaumalng 91uau 212 ass il NUS Husnsves Video Conference wianldiunnn

30 viswnannvanpIuIRLazANg aaingustasdaasdvesduins

Meeting and Conference Room
CIT Meeting Room

SDE Dean conference Room
FASS Dean conference Room
MED Dean conference Room
Dentistry Dean conference Room
DP conference Room !
Office of life Science meeiting Room
& more

awidl 7 Feesznaumumsinaes NUS

wannuIn1sdesiund CIT §uiiuGn138ue 8719 Mobile Learning fifji3Bua s saua9viany
iﬂﬁv‘mnm (when) ‘qnﬁ (where) uazynis (how) ﬁfgﬁﬂuﬁmm‘i NUS online Communities #1430

al ar o Al 59 el = o o o e o w
Llﬁnlﬁﬂﬁ‘iﬂlﬂﬁﬁ EﬂﬂWWﬂULWﬂu‘i blog ‘ﬂ\ﬁuﬁﬂ\?ﬁﬂu AU LLRSN19ANTIHIRN wiki ﬂ'ﬁ‘li'ﬂ'ﬂﬂaﬂ

fui ey waznEs
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Mobile [Learming

Knowledge, when, where and how you want it

Podcast
Lectures

T
W e

Mobile CMS

Wil 9 U3N3A9T LU IVLE 289 NUS

nanalei daginuuaziaewdg IVLE aansaviesdumasidaldnouiu laH1daen1sGouns
a - v o A 5 = o -
AoU NMsARsodedns MIuaNmANNg uaznasuiy life style muinudusey wisuiy one-stop
-site uazionuniifadedl NUS daliuifFou fiweu uaziauls

Visit the Centre for Instructional Technology ii http://www.dit.nus.edu.Sg./
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/

EC J']SG'ESIHH’IUT‘EU“H ﬁ']cmciﬂ"l‘iﬁﬂlﬂ
Education and Communication Technology Journal

Journal

& i W =3 - s - L =i
ECT Journal dunsasiiamsunsanadiudmms nsdnendss fenssuuazssausumalulaiuas
fagranasfnun Tafuimeuwstas 2 ey viufivssaerasadanduaandn Tsansanseasidusluluuansy

Wuaundn wiousesuinidniamwanauasssluus

AuASlENT 271787 (@vinslusedifuinnse)

gninmaluladnisfne was.
A.UNeWA B.NINTA 9.uuNny3 11120

s 02-504-7306-7 N385 02-504-7309

dasiA1o1sdils

(L qandin 19 (2 1an) Hukdy 200 v (FwEETARILED)

D A vEUENENRE 100 1w (WinAdads 10 U vndseaed inaannelysudls)

BO-HNA e OSSO (1 (19111131710 Vg &4 X))
OGS P T
DUL..... I 11 i EURURN | 11.) | PORRSERpm———
FIATO s e lygudld
FOMUAT NI TN €Ml
anUNONALISANS
aiaginasiy
d_ i &
 auidegsslu
LAYV ANV T2l V51121 auu
AUE/ WU s TPV UD Wi L i | TR
e lUsudls. ... spasianiuauinisans 1 T (@ ey 71en 200 v wdeuillde

SUNUANTDAMANEU (UNDLUNELY LRIV

NG OO 1 (2 &




32 U nsomstpiuvicuindomsinsn

USnIsMsWania:aundan1sanuy




