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ABSTRACT

- This project designs and develops a management information system for a company
providing human resource training services. To utilize organization data, the management
information system collects and analyzes organization data. As results, the system enhances
management’s decision and improves the operational efficiency.

The system extracts and transforms daily transaction data from an operational database.
Then, the system loads the cleaned data to the data warehouse. To enhance the management’s
decision, the data of the data warehouse is utilized to generate several reports such as the most
profitable training course report and a monthly report of a number of customers etc. In addition,
this project also uses a decision tree model to develop customer profile that has high probability
to renew membefship for the next year. Then, the decision tree model is embedded. into the
management information system in order to predict renewal customers. Thus, the company
precisely responses to a renewal customer. Finally, the management information system is

implemented as a web application using PHP
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A13197 3.1 LLﬁﬂQﬁ’l@%‘U’lﬁlgﬁmﬁ View Dashboard Report

Use Case Name : View Dashboard Report
. . 4 99y a 9 Y
Triggering Event : waalw@;usw1immm@ﬁlegammammﬁzuﬂﬂ
Brief Description : Lﬁ@@illﬁl\iﬂ'liﬂi']ﬁl\ﬂuﬂ']Wi'Jll‘U'ﬂ\ﬁZU‘U
Actors : AUSMsT2AUNAINLDL SERLGA
Related Use Cases : 7
Preconditions : -
Postconditions :. HAANT18IUNINTINUDITE LY
Flow of Events : Actor System
<] = v a a
1. fondudngIzuuA8d@NTY0Y [ 2. STUVATIIAOU Username
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a v . A =< g A
3. AN “Dashboard Report” 4. i:ﬁ‘lJ‘lJﬂ\‘i"U’eJﬂJumWﬂﬂizll’mNﬁ
UASUTAITIYITUATNTINUDY
520014 3Y 1YY Dashboard
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N . kY ] a 1 Y A " v a gy a oA Y a
Exception ﬂi@ﬂﬂl@y}ﬁﬁﬂﬂ@uqugﬂﬂﬂﬂﬁSﬂhlullﬂﬁ@ﬂ@uﬂ’lﬂﬁ‘ﬂﬁ‘ﬂﬂﬂQ'U’i'ﬁ'li

Conditions :
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A15199 3.2 LAASAIDTUBYEAA View Public Training Report

Use Case Name :
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Brief Description : | Liodean159318911n15TinousNdIU Public
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A15191 3.3 uﬁmﬁm%uwgﬁmﬁ View In-house Training Report

Use Case Name :

View In-house Training Report

 Triggering Event: | 1o 1#§3an158e In-house uazfudmsamnsngswaumsineusy

@74 In-house 16 .

Brief Description : | 1i18@04n15951891UM5ANOUTNAIY In-house

Actors : N:Iiilﬂﬂ’lif"\hﬂ In-house Training (In-house Training Manager) , ﬁﬂ?ﬂﬁ
(Executive)

Related Use Cases : -

Precbndiﬁon_s : -

Postconditions : HARIT1BUNTHINDUTNEIY In-house

144208
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Postconditions :

Llﬁﬂﬂﬂﬂx‘ﬂuﬂﬁﬂﬂﬂﬂ‘iuﬁﬁu In-house

Flow of Events :

Actor System

1. donduidgszuudaodniues [ 2. TTUUATIVAOU Username

9AM13A18 In-house Training 130 | Password azaning I

Y a
HUIY13

e

a = 1 = 9 A
3. 14N “i'lEJ\‘i']uP]ﬂﬂﬂillﬁ'Ju In- | 4. 'iﬁz"lJ‘lJﬂﬂ‘Ui’JHﬁLWi‘J‘l]iw\l'JﬂNﬁ
house Training” LLﬁZLLﬁﬂdﬁﬁ}W’t’JﬂﬁN’luﬂ’li

WNoUTUEIY In-house

Excéption

Conditions :

9 =4 = 1 kY A ' v a Y A a Yo v
nsendeyanendulugndense lul&dendudrsdnivesdianisde

In-house Training YED) W::‘U?J Lith]

M13199 3.4 LAAIF1OTUIBYAIAT View Member Report

Use Case Name :

View Member Report

Triggering Event: | itol¥dsan1stheaudnduiiug UAZAUTMITAINIT0931891UAS
myadnsHIoAe0 YT lA ‘

Brief Description: | lileRpsn13gesiumsaiinsniedenigaindn

| Actors : RoansfeaunBnduWns  (Membership Manager) , HUINN3

(Executive)

Related Use Cases : 4

Preconditions : e

Postconditions : (eReELMIaTAs i pRoeYHINTN

Flow of Events :

Actor System

< = 1 a a
1.00ndud1g52UUA10TNTU09 | 2.5 ULATIVAD Y Username

o 1 a o @ d a a.
HoamsrhemnBndunus  v3o | Password uazdnimsldau
Y a
HUS ¥
a =2 = g t!l
3.A80 “srwnUaNTN” 4.35300ABy e sz NaNA

LLﬁ%Llﬁﬂ\iﬁﬂ'\%ﬂiTﬂﬂ'luﬂ']i

ANATHI DABDIYANTN

Exception

Conditions :

9 I a ] 9 A ) va a 9 a a Yo 1
nsendeyatondu lugndenie luldnendudsinivesdsanisde

a oo w d- =
MNTAFURUT HIogUTHIS -
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M990 3.5 UaA10TUBYAIAT Manage Users

.Use Case Name :

Manage User

Triggering Event: | 1o 1#Rquaszuvannsafmvuadldauuasdninmsldauld
Brief Description : | tilodosmisiiy av ufd lvdoyadlduazdnmsldau
Actors : pj'wuaswu
Related Use Cases : | A329g@u@nimsldau

e 9 g a Y 1 9 a A 9
Preconditions : WADINBNDUVIFISVUAWHANTUDINAUATSUY
Postconditions :

U a

v 2 9 9y a a v 9
u'ﬂﬂsuauapﬂmmuazﬁmmﬂmmmﬁmmay‘a

Flow of Events :

Actor System
] a Y 1 Y a a ) s/
1 ADABUINIGISUVAIETNTVRY | 2.  uaaIniIaelulnuavey
9 £y
Aauaszyy AUATE LY
. a o ) Y Y [ [
3. A0N “Mnuag g 4. uERVYIvENAan IudIUVeY
o Y
Msmruag 1991
= a 9/ Y -o [ a
5. AN “iug 1Fau” 6. UHAINUIIDTINTUINY
AlFaTu
9/ 9 yva ¥ o
7. Youdeyan ldnnuazfiinua
Ansns 19
8. Aan “Yuiin” 0.411M15M5vADUTDYA

aa 9 v
9.1 nstifinsondeyansuaIu
o v &KX 9 Y
szuwhnstiuiindeyadldau
¥ Vg ¥ &
uazuaadenn §ldau [Fo
¥q 9 4 @ =
Hldaiu] Tdgniudfinaq
& = F4 k4
gudeyaiseuiosuad
a Y '
9.2  nsfiinsendeyald
) v Y Y
ATVHIY TeUDUAAIEAINUI
& v 9 =2
weulddquaszuunsiude

]
= d

fFoRana1af lNa1u1507IN1g

v KX 9

9 9/
Tuiindeya'ld ninszuuuds

) Y

wounsendoyalunsy 1zdoq

nduldvidedn 7
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Flow of Events :

Actor

System

10.n58ABIMsuA ludoyadldau
a a E1d A 9

uf luinsnisldam vioaudeya

Toadnh «ud ludoya” nie “an”

ANAIAY

11. A32900UM ILABAY

o A k4
11.1 nIlaaniyy “Llﬂvl"ll

8 vq o
TOYDH TN TTUUUAAY

Y =] 9
wihveseazBeaud ludoya
A
112 nsdifenwy “an”

SEULLUAAINTDI AL IDIAAL

9
UVOUN

U

Exception

Conditions : -

Y Y H Y g A
ﬁ1ﬂm%QTUﬂ§@ﬂﬂJ@Hﬁ‘lﬂJﬂ5Uﬂqu TEUUISUAAIUDANUI DU “NIDN

;Y 1 Y
Foyn luasudu”

miN‘ﬁ 3.6 LLﬁﬂdﬁm‘EU’lﬁlgmﬂﬁ Manage Rule Based

Use Case Name :

Manage Rule Based

A Yy o v A 6 A a < 9
e lvrauassuumusamvuangnsdadulaiadmsiziun Ty

Triggering Event : -
msaaguleneetgvosaundnla
Brief Description : | iadesmssmuangmsaadula
Actors : Aauaszuy
Related Use Cases : -
Preconditions : -
Ve w & g L= v
Postconditions : U ﬂﬂlauﬂaﬂgmimau%mgmmega

Flow of Events :

Actor System

] a Yt 9/ a a v ) ]
1. aaﬂaumg'szuumaﬁmmm 2. LLﬁﬂQWHT%@iHIﬂNWH@Q
9 5
FOGEEATM HauasEuy

3. AN “TmuangmIaaaule”

5. AAn “RungMsandule”

4. yaaanivenan ludauves
MImruAngMIsAaaule
6. uAAINT a1 UINNAY

aaaula
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Flow of Events :

Actor

System

7. Youdoyatoulumadadule

a v =R
8. AN “UUNN”

9.4msasavaeudoya
ad Y Y
9.1 nsfiinsendeyansudiu
szuuiimstufindeyangnis

v o a

dagulouazuaaidoniiy

v K2 9 L woa
Junndeyangnsdaaulaag
Y a k4 V 9

F1UUDYALTIUIDYLATD -

%3 U

’ A - 9 '
9.2  nsdiinsendeya’ly

ASURIUN STUULAAITRANNLTS

A Y ¥ =2
Lﬂ@ﬂiﬁﬂ@“ﬁizﬂﬂﬂﬁ‘um
gy a P 1 ‘ o
ﬂlﬂWﬂWﬁ'lﬂ‘V]thﬁnJ'ljﬂyl'lﬂ'ﬁ

v A2 9)

v Y
Yufindeyald ninszuuuda
A 9 1 L9
ipunsondoyalunsy 1zAag

nduldvihden 7

Exception

Conditions :

Y y 1 Y Y -
‘H'Iﬂékl‘lfﬂ'luﬂiﬂﬂ“llﬂﬂgﬁlluﬂiﬂﬂ’lu TEUUITUTAIUDAITUROU “NTDN

o ! Y
Toya lunsudiu”

3.5 MIveNULUAGIVBYA

o [ dyﬂ ¥ o kY 5
t’fmiuiﬂiwmumaﬂﬁlmmumaﬂ\iﬂlﬂgmmum’s (Star Schema) LALDONUUY

v 9 ’ a o i - g v w &
adaToyanyNNeI lUMIARTIEH lnguiiaoanidly 3 dau dae Tl

a d .
3.5.1 M3ANTIzAYOYATIY Public Training

o [ { o J o A ! o/ . . e
dmsudeyanlduaszimsduiinamludiunmsiaineusuuyy Public Training

Uszaoulildedeyaiidudiia 1dun doyasuaudld yasmsldusmsinevsy uasdoya

A d . s 4 Y o =2 1 [ ] Ao R
nduyuuedlunisTinsizd 1dun vangasinausy nqundngas snaamfivalnousy

UszinngsnvesgnmilFusas Feaunsahuiesnuuuadsdeyauuy Star Schema 14 A4

j1n 33
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dimPublicCourse factPublic m
E - companyCode

‘”’*ﬂ courseCode courseCode
CourseName L] courseGroupCode companyName
3 courseStatus timeCode dimBusinessMain
factcoursetime
FK
e e dimPublicGroup IR companyCode
B timeCode ] GroupCode i ol e businessMain
[ timeCodeReserv
courseType GroupName dimBusinessType
LocationCode
soursestas | dmime | businssCode
4 businessMainCode
. B o | busneovainco .
noParticipant businessName

statusMember

dimlocation

LocationCode

LocationName

zone

31 3.3 uaaswuTiaesdoya Star Schema @911 Public Training

3.52 M3NNTIZeYaAIU In-house Training

wnmsaiuulu g U1 TANN 0 I In-house

a

o w9 A9 ya
dimsudoyanlyim

o o v

{ o 1 ° ' a
Training U3znou Aedoyaiiludiia leun doyadiuaugle yasims1aisnsdneusy

(2

9 A d a o Y 0 % ' o
uazdoyamiuyuueslunsinsizd laun ndangasinousy ngunangas ¥2a0a179a

v

HAneusu uasilszangsivvoagndri I9uSns aeaursnwneeniuuad oy aluY Star

[

Schema vlﬁl fa510 3.4

v

< a
3.5.3 MIIATzHveNaTIHAINT N8

“

' il
) o Y =

dmsudeyan1Fimssimsdutivanludiuaundnsied] dsgnouldredoyai
o v Y 1 U o A 4 T Y a 9 ) a g
Wudria ldun yammsminswieasetguazyaninig 1915 mssuineusy tazdoyaiiilu

yuneslumsinsizd 1dun srananainsuieaeoigaun¥n Muazlszinnginvvesuna

[

gnmn1dusns Faawsminneenuuuadadeyaiuy Star Schema 18 fag1lii 3.5

v
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JB®  businessMainCode

dimBusines:

[ ,_4@ CoureCole <+ ¥ courseCode
| - i
courseStatus | sl ate
factcoursetime |
companyCode
courseCode
businessMainCode
¥ timeCode
businessCode
courseType i
timeCodeOffer
courseStas m
statusMembe
timeCode -

noParticipant

dimType
1§

dimTime

timeCode

Day
dayOfWeek
month
quarter

year

“ timeCodeExpire

year

amount

memberMethod

businessMain

businessCode

businessName

businessName

a ° 9y v S =
3UN 3.5 nananuudiaesdoya Star Schema dudFINI W)
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3.6 ﬂ15i’)'r)ﬂ!!‘lJ‘iJﬂ151@11«!!!‘1]‘1]511160‘{1’93&@1
msoanuuuns 1 luiuusassloyauuy Star Schema #1W1500T LB WAIDEN

¥
V931519 1ddedn 1T

3.6.1 11519%A dimPublicCourse
o Aquvd ¥ o ) L. ~ a a
Auarsen s udeyanangasousuuuy Public Training lneNseazdenuaans

o =
VIR ATNAITNN 3.7

A1519% 3.7 uﬁmwwmﬂm%gaﬂﬁm dimPublicCourse

Touoanstia | rhauazuuIn AINHNEY fel AT

=h.
e
DN

NN
courseCode Integer sHanan aas PK
courseName Varchar(80) ‘?f ONAN gas
courseStatus Varchar(10) o mummﬁa‘”ﬂq A9

3.6.2 M319UA dimPublicGroup
< dayd y ' Y U . = = aa o
Aumnenldnudeyanguuangasaysndiu Public InslisiwaziBeauoansiog

AUA15199 3.8

A19199 3.8 LLﬁﬂﬂW%uTHﬂiM‘ﬁ%yﬁﬂTﬁN dimPublicGroup

& aa Jd a ad Ay =
HoloANIUIA FHAUASUVUIA AITNHINY el AT INNDINON
courseGroupCode Integer svid ﬂ’chJ PK

courseGroupName | Varchar(80) %Bﬂfjll

3.6.3 MINNA dimCompany
o Hdqyd a o Aq Y a = = = aa o
Lﬂl‘lﬂ'li'l\wlal‘]ﬂﬂﬂsll@Eaﬂiﬂ‘ﬂ'ﬂ‘l"ﬁﬂiﬂ'ﬁﬂﬂﬂﬂiu Tﬂﬂﬂi'lﬂazmﬂﬂllﬂﬂ‘ﬂiﬂ')ﬂ A1

=
M1779N 3.9

M1 3.9 llﬁﬂ\‘iwfﬂumﬂﬂﬁl’l’@gﬁﬂ’liﬁ dimCompany

2L |
e

Youomm3taan | whauazvMIA ANNHIE MTIND 1Y
companyCode Integer SHALTEN PK

companyName | Varchar(80) FouTEn
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3.6.4 M15195A dimBusinessMain

o) dq v d Y a o a o ~ ~ aa o
Aumsen i udoyalszinngsfonanuesusen lasliseazdeausansiag
ATUAIT 19N 3.10

A1 3.10 uﬁmwwmﬂim’l’egamin dimBusinessMain

d' an = ~d :; v =
FaUDANILIA FHALAZUYHIN AITNUHUE el A1TINND NN
businessMainCode | Integer ekl ﬂizlﬂ'mji nonan PK
businessMainName | Varchar(80) %ﬂﬂizmﬂ‘g’iﬁ%ﬁﬁh

3.6.5 M319AUA dimBusinessType

o aq v d 9 a 1 s o =3 = aa o
Auamsilsnudeyalseinngsirdesusuitn lasisienzBeauonnsiig
AINATT19N 3.11

M5197 3.11 HAAINIUIYNSUTBYAA1519 dimBusinessType

d' an d - ad d' Y 2
FoUANIUIN BHUALASUYUIAN AITNNRUE 1317 AT NN NN
businessCode Integer nd ﬂixlﬂ‘ﬂﬁ'iﬁi} PK
businessName Varchar(80) %ﬂﬂizm‘ﬂﬁiﬁ%

3.6.6 M15194A dimLocation

4 Aq v < £y &’ o v a Y Hq Y o
Aumaenldnudeyawadiunlasuusainginiavesusingnanldusnig
=8 =1 =t o 4 ¢='

Anousy laelis1easineauonnsuig Mua1s19h 3.12

ﬂ]iNﬁ 3.12 LLfTﬂ\iWi]u']Hﬂill‘lsllﬂgﬁﬂﬁN dimLocation

Souony3thd | yianazuing AN ol mM3iEE
locationCode Integer T ‘Iﬁu ﬁ PK
locationName Varchar(80) ‘?Ifi] ﬁuﬁ
zone Varchar(l) L‘Uﬂ‘ﬁu‘ﬁ

3.6.7 A1519%A dimInhouseCourse

< Aqyg g 'Y 9 .. a A
Ll]umi’ld‘l’lal‘lﬂﬂﬂﬂlﬂlulﬁﬁﬁﬂ@ﬂiﬁﬂﬂﬂ‘imm‘u In-house Training Tnetiswazdon
HOANIING ANA1T19N 3.13



A15197 3.13 llﬁﬂﬁW%u’luﬂiM‘ﬁ@yﬁWﬁN dimInhouseCourse

dl aa d = ad d'SI =
yoURANIUIA FHAIRZUYUIN ANYNE ild] AT INND WO
courseCode Integer iﬁﬁﬁﬁ’ﬂgﬂi PK
courseName | Varchar(80) %ﬂﬁﬁﬂ@ﬂi
courseStatus Varchar(10) ADIUSVDIN ﬁﬂq A7
3.6.8 MINAA dimInhouseGroup
g Aqvd W ' o P ' ~ a
Lﬂu@lﬁNVﬂ‘lﬂﬂU‘U@Hﬁﬂq&lﬁﬂﬂq%iﬂﬂﬂﬂiuﬁ’)u In-house Tﬂﬂlli']flﬁzlflﬂﬂ
LOANIIIA MuA131T 3.14
A151497 3.14 uﬁmmmuﬂiwﬁ'agamsw dimInhouseGroup
A aa d o ad d'y =
FOUIANIVIA PUALAZUVUIA AITNTINE el ATIINND N
courseGroupCode Integer i‘ﬁﬁﬂfju ? PK
courseGroupName | Varchar(80) ‘Tfﬂﬂ’cj'll

3.6.9 M15194A dimTime

v
s o

d Hqvd @ ' = ' o ~ =
LﬂuﬂﬁNVlol‘)ﬂﬂ‘lJ‘UE):g,lﬂ%’NL’memﬂﬁNﬂ@ﬂiutlﬂazﬁaﬂqm Tﬂﬂlﬁ’]ﬂazrﬂﬂﬂ

UPANTTIA ATNAITIN 3.15

A5 3.15 LAPINIUTYNTUTOYAA1T I dimTime

éﬂl!i’)ﬂﬂ%‘ﬁ')ﬁ ﬁﬁﬂ!mgmiﬂﬂ AITNHNE ﬁfj ﬂ]i]ﬂﬁ%ﬁ\iaq
timeCode Varchar(8) sHana PK
day | Date fufiveudiou
dateOfWeek Varchar(1) | Fuvosdalant
week Varchar(1) Flavivounou
month Varchar(2) oVl
quarter Varchar(2) lasinavedil

year Varchar(4) |
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< Hqyd ¥ I3 a o A LY T
lﬂuﬂ'ﬁ'mﬂalmlﬂﬂsuaﬂa’lﬁ‘]_]izlﬂ‘ﬂﬂ'liﬂ'li'lﬂﬂ']'i‘lla\?ﬂl”slfﬂ 12 519015 oA vy

1 a aa o i
HAYADRIYANNTN lneNi1az@eauoanIif Aun15 199 3.16°

M15°97 3.16 LAAINIUTYNTUTOYAA15 N dimType

A aa ¢ a ad Ay =
PauUaANIUIA FUALIASUYUIN AN e ATTNND NN
typeCode Integer sradszian PK
typeName Varchar(10) Foszan

3.6.11 M159AIND34 factPublic

d I Y > . N o =1
Wuasrildinudeyanisineusuuesndangas Public Training Tasilisieazidea

aa o {
LB NIVIAN Gl'lllﬂ’li'l\i‘ﬁ 3.17

~ Y .
A1 NN 3.17 LLﬁﬂQWﬁ]u’lLﬁlﬂiN‘UﬂHﬁﬂ’ﬁTﬂ factPublic

Souenn3ing | wflauazuing ANNYIINE i maaigde
courseCode Integer SHANAN gas FK | dimPublicCourse
groupCode Integer SHdn ﬁ: unan gasg FK | dimPublicGroup
timeCode Varchar(8) sHana Tﬁ SArnBUTY FK | dimTime
companyCode Integer SHAUITHN FK | dimCompany
businessMainCode | Integer srmilszin NngI fanan | FK | dimBusinessMain
businessCode Integer s ﬂizmm; sNvEoY FK | dimBusinessType
locationCode Integer S ﬁuﬁ FK | DimLocation
statusMember Var_char(2) ADIULAUITD
quanlity Integer $uuddneusy
amount double yamMsAneUTY

3.6.12 M1519A1UD34 factInhouse

o : < o . .
Wuarsunldinudeyanisinousuveandngas In-house Training Tn ol

aa o {
siazuaLoANs U ﬂ'lllﬂ'li']\'iﬁ 3.18
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A151497 3.18 uﬁqu)uwﬂmﬂ’fagamin factInhouse

Souenn3tn FlauazvuIn AINYNE Ad | eaiidheda
courseCode Integer e ﬂﬁﬂ@ﬂ bl FK | dimPublicCourse
groupCode Integer AN @' unan gas FK | dimPublicGroup
timeCode : Varchar(8) SNa nmﬁﬁuﬁﬂéﬁ RIS FK | dimTime
timeCodeOffer. Varchar(8) IHAIU ‘17] LTUDYAN gns | FK | dimCompany
companyCode Integer SHAUITEN FK | dimCompany
businessMainCode Integer sradszion 917 fanan FK | dimBusinessMain
businessCode Integer e ﬂixmmi naeny FK | dimBusinessType
amount double gaﬂ'wmiﬂﬂamu

3.6.13 M1319A1UD34 factCourseTime
o { < v { 5 . . ..
1Wuais Nm%’tﬂm’f@ymuﬁﬂﬂamumu In-house Training (181 Public Training

=) P aas o a
Tﬂﬂlli']ﬂﬁzl@ﬂﬂl!ﬂﬂ'ﬂiﬂ’m AUATTINN 3.19

A15199 3.19 uﬁmwwmnim’fagamin factCourseTime

A an d = Al Ay =

BoUIANIUIA FHALASUVUIA AINHNIY 71d] AT INNDINEY
courseCode Integer YN ﬁ'ﬂq M7 ' FK | DimPublicCourse,

DimInhouseCourse
timeCode Varchar(8) SHAANINUSL FK | dimTime
courseType Varchar(2) Uszinny ﬁﬂq 73
courseStatus Vatchar(10) s muwﬁ“ﬂqs
. . [ ¥ v

noParticipant | Integer U HnoUTY

3.6.14 MINANNDY factMember
o Hqvd 9 o ' a = = =
Humanlniudeyamsadnsuazaeigandnsell Tasliswazidea

HEANSTIE MINAITINT 3.20




29

- @191971 3.20 UEFATHIUTYATNTBYAAIT 1Y factMember

Touenn3ion rliauazung AURIY af | mseRgeds
_timeCode : Integer . TA nmﬁ' Fuiind ’mJ 0 FK | dimTime
timeCodeStart Integer A nmﬁﬁmﬂuﬁ TN FK | dimTime -
timeCodeExpire Inte ger | FHEIM ﬁ Huaey FK | dimTime
GEURE)
companyCode Integer A an M FK | dimCustomer
businessMainCode | Integer sHays SN fanan FK | dimBusinessMain
businessCode | Integer iﬁ'ﬁ ﬂism‘ﬂﬁ‘jﬁ Won FK | dimBusinessType
typeCode Integer | svadsziansiens | FK | DimType
| | aiinslnsiniedeeny
amount double yammsaing

=y Y .
3.7 MalAseNTaya
~ o d & o q YU ' P ¢ Y o =
msnsendeyalludunsunisilddoyasglugdfauysenwdenldauuaz
slupmuzauiuagdoyai ldesnuuy 13 Taenisvinnuazeindaya (Data Cleaning) ¥
PIZY:] a g a A w Y Py v- 4 g’; dyd z’a’; a 9
145 madndeyanviameldvniemsdadeyan luauyseieon suneniiiduduneunly

' Y A 9 Ao & ¥ o v o & 9 ' o &R
IR UUVINUTU Lum%mm@ua‘wimmu“lumumauaﬂiwmaufumﬂm@m"luﬁummcm

o U
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G} L1
o 9

'ﬂawamlumumumvlﬂ

U

i']F.lﬁu!,’e)Elﬂﬂ']ﬁ’l'lﬂ’ﬂllf‘Tu’E]'lﬂ°UE)3Jﬁ5116\3Iﬂ5\3\1']‘1«!‘14ﬁ?ﬁ?iﬂﬂﬁﬂ?ﬂqﬂﬂﬂﬂﬂqﬂu

1) meuaﬂanﬁsﬂwmaﬂm
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q
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sHangunan yengua1ulne Yongua¥18Ingy
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2 ‘1_J?ﬂ15 Service

3 WaR Manufacturing

4 94ANTV035Y Government
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Status seminar Course | Integer courseStatus | dim_public_course | Varchar

8) #1971 factPublic

I { o o . . .
Aluarsesi N udoyan1sAnoUsuvoINangas Public Training Flow Diagram

Y

2 v Y A o & =2 9 % = a )
miﬂwagauﬁmmgﬂ‘ﬂ 3.29 mmmmwagauﬁmmgﬂﬂ 3.30 Hag3ngnsoyan1Iavayn

9 LY o o 3 @ P
i]'Iﬂﬁ'lu"llala’laﬂu'ﬂ'NUll]Uﬂﬂﬁﬂmagﬁllﬁﬂﬂﬂ\?ﬂ'ﬁqﬂ‘ﬂ 3.32

get Public fact_public

51 3.29 LA Flow Diagram M3aadayailigni1319 factPublic

a

SELECT
so.CourselD A5 courseCode,
sg.GroupID AS groupCode,
REPLACE (sc.StartDate, '~', '') AS timeCode.
so.ConpanyID AS companyCode,
co.BusinessMainlID AS businessMainCode,
co.BusinessGrouplD AS businessCode,
p.zone AS locationCode,
REPLACE (date(so.RegisterDate), "~", '') timeCodeReserwv,
COUNT(so.CompanyID) AS quantity,
SUH(so.Price) AS anount.
so.Hember A4S statuslMember,
so.Status AS status

FROM seminar order so

JOIN seminar_course sc ON sc.CourselD=so.CourselD

JOIN company co ON so.CompanyID=co.CompanylD

LEFT JOIN province p ON p.ProvincelID=co.ProvincelID

IEFT JOIN seninar course_group sg ON sg.CourselD=sc.CourselD

VHERE sc.StartDate>0

GROUP BY so.CourselD,sc.StartDate,so.ConpanyID, co.BusinessiainID, co.BusinessGrouplID.
lso.Henber, so.Status

a o & Y IV .
31N 3.30 uaasddalumsfadoyadigaisng factPublic

a - 2 v Y Y Y .
A1 WNN 3.32 Llﬁﬂ\ﬁ'lElﬁzli]ﬂﬂﬂ'liﬂ@‘ll’ﬂgﬁi)']ﬂﬁ?ﬂﬂl@gﬁﬁu‘l’l’lﬂqﬂﬂﬂﬂﬁN factPublic

giudeua Adatoya
ueAn3doA AT BHA woAN3HnA M [ via
CourseID  [seminar_course |Integer courseCode factPublic Integer
GrouplD seminar_course |Integer groupCode factPublic Integer
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grudoya adateya

ueAn3diag M54 viia ueAN3 I M99 iia
StartDate seminar_course |Date timeCode factPublic Integer
CompanyID seminar_order |Integer companyCode factPublic Integer
businessMainID  |[company Integer businessMainCode | factPublic Integer
businessGroupID |company Integer businessCode factPublic Integer
zone province Integer locationCode factPublic Integer
Member seminar_order |Varchar -|statusMember factPublic Varchar
CompanyID seminar_order Iﬁteger quantity factPublic Integer
Price seminar_order |double - |amount factPublic double

9) #1519 dimInhouseCourse

g deod 9 o - .S .
WumsrenlsnudeyanangasHNoUsUIYY In-house Training Flow Diagram 113

) o = o & = 9 o A 2 =2 g :

ﬂwagauﬁmmgﬂﬂ 3.3lﬂ'lﬁxiﬂ'liﬂﬂ‘llflll“ﬂuﬁﬂﬁﬂﬂgﬂﬂ 3.32 LLﬁZﬁ'IElﬁm'ﬂﬂﬂﬂ'liﬂﬂ‘l]@lluﬁinﬂ
9’ 9 Y] a 9 - [ d' '

j']‘u"Uf’Jqu.aWLJ‘VI'l\'i‘lﬂﬂ\‘iﬂﬁﬂ‘ll@lluﬁuﬁﬂ\?ﬂﬂﬁ'ﬁ'l\ﬂﬂ 3.33

get Inhouse Course ‘dim_inhouse_course

g‘llﬁ 3.31 L@ Flow Diagram ﬂﬂiﬁﬂﬁl’l}ﬂgm‘l’l’%jmiﬁ dimInhouseCourse

SELECT CourselD AS courseCode.
CourseName AS courseName,

C2SE WHEN Status=1 THEN 'Cancel’
FROM inhouse_course

WHERE CourseName<>"”

ELSE Status END AS courseStatus

4 ) o U 9 Y 1 .
31 3.32 uerasshda lunsdadoynidngaisne dimInhouseCourse

M1 3.33 udaseazBamsdsdoynaing udeyadunie1idsa1s1e dimInhouseCourse

giudioya adafieya
ueAN30A A1919 ¥HA ueAN31IN 9N ¥
CourseiD inhouse course |Integer courseCode dimInhouseCourse |Integer
CourseName [inhouse course |Varchar courseName dimInhouseCourse |Varchar
Status inhouse course |Integer courseStatus dimInhouseC.ourse Varchar
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Humsefiinudoyanisineusnueandngas In-house Training Flow Diagram

2y o P o & =< o = o = g
miﬂwagauﬁmmgﬂ‘w 3.33 ﬂ]ﬂﬁﬂ?iﬂﬂﬂlﬂgﬁllﬁﬂﬂﬂQEﬂﬂ 3.34 HAg31gasouan1imNva N
kY Y o o 9 Y] P
. nnguteyadunie ldindsdoyauaasansnei 3.34
i
il
get Inhouse fact_inhouse
a . =2 g P
gﬂﬂ 3.33 U9 Flow Diagram NIeNUDYAIUITAITN factinhouse
SELECT
ic.CourselD &S courseCode,
ic.GroupID AS groupCode,
CE(ic.StartDate, '~', ‘') AS tirzeCode,
2 VHEN s.StatusDate>0 THEN REPLACE(s.StatusDate, ‘-', '') ELSE REFLACE(ic.RegisterDate,'-‘. ') END

A
as
co.BusinessHainID AS businessHainCode.
co.BusinessGrouplD AS businessCode,
ic.Price &S amount,
w4SE WHEN ic.Member="" THEN '1° ELSE ic.Menber END AS statusMember
FROM inhouse_course ic
JOIN company co ON co.CompanyID=ic.ConpanyID
LEFT JOIH
(SELECT CourselD, #I}¥(StatusDate) AS StatusDate
FROM inhouse_status
UHERE Status= e’ GROUP BY CourselD)s OF s.CourselD=ic.CourselID
VHERE ic.StartDate>0

meCodeOf fer, ic.ConpanyID AS conpanyCode,

5UR 3.34 nereashide lunsfstoyadnga1 19 factinhouse

U

a o =< W ) ) o
A1 19N 3.34 LLﬁmﬂEmzmElﬂm'iﬂwaga%1ﬂ§1uﬂmgaﬂumﬂﬂmmiw factInhouse

g1udoya ‘ Adadieya

wean3tian AN ¥ia Honv3tian MIN ¥Ha
CourselD inhouse_-course Integer courseCode factInhouse |Integer
GrouplD inhouse course |Integer groupCode factIphouse Integer
StartDate inhouse course |Date timeCode factInhouse |Varchar
StatusDate inhouse_status  |Date timeCodeOffer factInhouse |Varchar
CompanyID inhouse_course {Integer companyCode factInhouse |Integer
businessMainID company Integer businessMainCode |factInhouse |Integer
bus;inessGroupID bompany Integer businessCode factInhouse |Integer
price inhouse_course |double amount factInhouse |double
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11) #1974 factCourseTime

1
o

ﬁlumsmﬁT%Lﬁu%gmuﬂﬂﬂamudm In-house Training (18¥ Public Training

Flow Diagram n13a490yauaansgli 3.35 Adeanisasdoyauaneasgln 3.36 uae

Meazdoamsaedoyaningudeyadunielldindidoyaudasdmsi 3.35

- A

get Time Course fact_course_time

ﬂﬁ 3.35 LLeiAd Flow Diagram ﬂﬁﬂd"\]ﬁmal‘lﬂﬁmﬂﬁ factCourseTime

SEI_EC’I‘ sd.CourselID AS courseCode, REFLATE(sd.CourseDate. '~', '') AS timeCode, 'PB' AS courseType.
~3E WHEN sc.Status="1' THEN 'Cancsl' ELSE 'Confirm’ END AS courseStatus,x.countCust
FRO}‘ seninar_date sd
JOIN seminar_course sc OH sc.CourselID=sd.CourselD
LEFT JOIN (SELECT so.CourselD, OUNT(sd.SOID) AS countCust
FROM seminar order_detail sd
JOIN seminar_order so ON so.S0ID=sd.SOID
VHERE sd.Status='0*
GROUP BY so.CourselD)x ON x.CourselD=sd.CourseID
WHERE sd.CourseDate>0
UNION ALL
SELECT id.CourselID AS courseCode, REF x‘fi‘(;d CourseDate, '~ ') AS timeCode, 'IH' AS courseType.
Ca%SE WHEN ic.Status='1l' THEW 'Cancel’ ELSE ic. Status END AS courseStatus.ic.NumCust AS countCust
FROK inhouse _date id
JOIN inhouse_course ic ON ic.CourselD=id.CourselD
YHERE id.CourseDate>0
ORDER BY tineCode

510 3.36 ummamide lumsAsdoyainga1s 19 factCourseTime

:i - <y Y Y o |
A1IINN 3.35 Llﬁﬂ0515a$lﬂElﬂﬂ']iﬂ\ﬂsll't‘]lu.lai]']ﬂi'luq.l@gﬁﬂuﬂ']\i‘lﬂﬂﬁﬂ'ﬁ'l\? factCourseTime

giudioya Aoy
an d a aa ¢ a
- U9ANIVUIA AN FHA HB3ANIVUIN AN ¥HA
CourselD seminar_date, Integer courseCode factCourseTime Integer

inhouse_date

CourseDate seminar_date, Date timeCode factCourseTime Vatchar

inhouse_date

Status seminar_course, | Varchar | courseStatus factCourseTime Vatchar

inhouse course

12) 11319 factMember
= dayd oy 'Y ' a ~ . =
l'lJuﬁ"li’N'V]cl“lflﬂ'U‘UﬂHﬁﬂ']if'fllﬂﬂlaxﬂ'ﬂﬂ'lqtﬁyl“lfﬂi']ﬁ]ﬂ Flow Diagram 11364
o o ~ o & 2y @ P = 2 9
“Uﬂllﬁllﬁﬂ\'iﬂ\ﬁﬂ'ﬂ 3.37 ﬂ'lff\iﬂ'liﬂ\iﬂ]ﬂilﬁllﬁﬂﬁﬂ\ﬁﬂﬂ 3.38 LLaZ'ﬁTUazlf’JUﬂﬂ'ﬁﬂ\i‘Ui’)Haﬂ']ﬂ

U i‘) ﬁﬂuﬂ"Nulﬂﬁlﬂﬂﬁ\iﬂjﬁmmlﬁﬂ\iﬂﬂﬂﬁ'ldﬂ 3.36
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get Member face_member

51/ 3.37 uan Flow Diagram n3#sdoyad1ga13519 factMember
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[BELECT
o

VHEN nt Type='Add' THEW '1' ELSE ‘2' END AS typeCode.
date(nt. RagxstarDate) - ') AS timeCode -
(date(nt.StartDate), '~ . ) A5 tineCodeStart .
ACE(date(nt .ExpireDate),'-', '') AS timeCodeExpire .
co ConmpanyID AS co)upanyCDde
co.BusinessiainID AS businessMainCode,
co.BusinessGroupID AS businessCode.
co.MenberMethod AS memberMethod.
nt.Price AS anmount
FROY member_trans nt
JOIN company co OF co.CompanylID=mt.CompanyID
VHERE nt.RegisterDate>0

‘l.lﬁ 3.38 Llﬁﬂ\iﬂ1ﬁ\ﬂuﬂ'l'iﬂ\‘i"‘l10uﬁl"ll'lﬁﬂ'li'lﬂ factMember

= a ey Y] ) o
F11914N 3.36 llﬁﬂ\‘]51ElﬁZLE)Elﬂﬂ'liﬂﬂ‘llﬂHﬁi}']ﬂﬁWu‘UE]Qﬁﬂu‘Vl'l\illﬂﬂﬂﬂ'ﬁ'N factMember

gruteya AdtoNa

woAn3tan A9 ¥ia wean3diag A5 ¥HA
Type member_trans |Varchar  |typeCode’ factMember  |Integer
RegisterDate member trans |Date timeCode factMember |Integer
StartDate member_trans |Date timeCodeStart factMember |Vatchar
ExpireDate member_trans |Date timeCodeExpire factMember | Vatchar
CompanyID company Integer companyCode factMember |Integer
BusinessMainID  |company Integer businessMainCode |factMember |Integer
BusinessGroupID |company Integer businessCode factMember |Integer
Price member_trans |double amount factMember |double
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2. mswseudoya ( Data Preparation )
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3. msa3191uAa ( Data Mining )
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o o I
1) fnuadoyatindi Data Sources TaBiann Sources J11321AN Excel azidon
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Excel
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|_Category % n
{8 F 50.228 881
BT 49.772 873

Total - 100.000 1754

Price
Adj. P-value=0.000, Chi-square=214.539, df=4

{3700.000, 6600.000]

(6600.000, 13000.000]

Government, Manumanufacture; Other; Service

uF
LRy
Total

<= 3500.000 (3500.000, 3700.000] » 13000.000
Node 1 Nodse 2 Node 3 Node 4 Node 5
Category % n Category % r Category % n Category % n Category % n
&F 59.615 62 WF 72,540 317 RE 63.265 93 BF 49.358 269 2F 26.871 140
BT 40385 42 8T 27.460 123 BT 36.735 54 L 50.642 276 aT 73129 381
Total 5929 104 Total 24,914 437 Total 8.381 147 Tota! 31.072 545 Total 290.704 521
= = =
BusinessMainName BuslnessMalnName Count
Adj. P-vatue=0.000, Chi-square=23.484, df=1 Adj. P-value=0.001, Ch[l-square=1 5,776, di=1 Adj. P-valte=0.000, Chi-squars=37.626, df=3
Sale Government; Manumanufacture; Other Sale; Service <= 2.000 (2.000, 3.000} (3.000, 4.000] >4.000
Node 6 Node 7 . Node 8 Node 9 Node 10 Node 11 Node 12 Node 13
Category % n Category % n Category % n Calegoty % h Category % n Category % n Category % h Categoty % n
73.077 57 BF 19.231 5 #/EF B1.250 52 gF 49.3%8 41 #F 18023 3 @ 58000 73| [¥F 20,645 32| |E®F 33333 48
26923 21 BT 80.769 21 BT 18.750 12 AT 50602 42| |BT 81.877 141 BT 42000 21 8T 70.355 123 (BT 66.667 96
4447 78 Total 1.482 26 Total 3649 64 Total 4732 83 Total 9.806 172 Total 2851 50 Total 8.837 155 Total 8.210 144
a Y WY o
o/
3UN 4.5 uaasmanisnaaslugiuuudu lddaduly
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B Price <= 3,500 | Mode: F}
i i BusinesshainName in{ “Government* "Manumanufacture™ “Other* "Service™} [ Mode: F} = F
- BusinessMainMName in{*Sale"] {KMode: T => T
+ Price > 3,500 and Price <= 3,700 [Moda:F] =D F
El Price = 3,700 and Price <= 6,600 { Mode: F}
{ |- BusinessMainName in I *Government* “anumanufacture~Cther'} {Moda: F} = F
-~ BusinesstiainName in {*Sale* “Serice”} i Mode: T} = T
i~ Price > 6,500 and Price <= 13,000 {Klode: T} => T
& Price > 13,000 [ Mode: T}
i~ Count<=2 [Moda: T} = T

»»»»» Count> 2 and Count<=3 {Mode: F1 = F
- Count>3anc Count<=4 [Mode: T} = T

- Count>4 [Mode: T} = T
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