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Independent Study title: The Application of Business Intelligence in Training
Management: A Case of the 15" Cooperative Technology
Training Center
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Abstract

The objectives of the project were: 1) To create a data warehouse for training
management: A Case of the 15" Cooperative Technology Training Center 2) To develop
analytical tools to generate multidimensional data model 3) To evaluate the satisfaction of
system’s users.

The process of the project consisted of 1) literature reviews in Business
Intelligence; 2) analysis of training process; 3) data warehouse design; 4) develop data
warehouse to support multidimensional analysis and report; 5) Extract Transform
Load process and testing; and 6) system evaluation. Data collection for the system
was from 2009 until 2015 extracted from the data of the 15" cooperative technology
of training center. Tools of the project were as follows : Microsoft SQL Server 2008
R2 applied to manage and store data, the intergration service of Microsoft SQL Server
Bl development studio applied to extract and convert data during ETL process, the
analysis service applied to build relationships in a cube for multidimensional
analysis, and Microsoft Excel 2010 applied to present multidimensional report.

For the results, the executives were aware of insight information and a
variety of reports from the system. Data could be analyzed by drilling down and
rolling up. Sample report included 1) Training summary reports classified by projects
2) Training summary reports classified by provinces, and 3) Monthly, quarterly, and
annual training summary reports. The evaluation revealed that the usefulness of the
developed system was in a good level.

Keywords: Business intelligence, Data warehouse
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WeekNumber float diavin wu 1
DayOfWeek datetime @UIUN U 01-31

Q. d‘ 1
Dd float TUN B 1

=
mmmm float IADUN

. A A

mmmm_name datetime YIADU
Yyyy float 1
fDay nvarchar (255) FUNUDY 2 ANUS
MonthID nvarchar (255) POULUL 2 AN
fYear nvarchar (255) 3 1951 2012
Quarter nvarchar (255) Tasua
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USE[MASTER]

GO

CREATE DATABASE [TRAINING] ON PRIMARY

(NAME = N’TRAINING’, FILENAME = N’C:\Program Files\Microsoft SQL
Server\MSSQL10_50.MSSQLSERVER\MSSQL\data\TRAINING.mdf’, SIZE = 3072KB,
MAXSIZE = UNLIMITED,FILEGROWTH = 1024KB),

FILEGROUP [MASTER]

(NAME = N’TRAINING_Microsoft’, FILENAME = N’C:\Program Files\Microsoft
SQLServer\MSSQL10 50.MSSQLSERVER\MSSQL\data\TRAINING Microsoft.ndf’,
SIZE = 3072KB, MAXSIZE = UNLIMITED,FILEGROWTH = 1024KB), FILEGROUP
[TRANSACTION]

(NAME = N’TRAINING Tm’, FILENAME = N’C:\Program Files\Microsoft
SQLServer\MSSQL10_50.MSSQLSERVER\MSSQL\data\TRAINING Trn.ndf’, SIZE =
3072KB, MAXSIZE = UNLIMITED,FILEGROWTH = 1024KB),

FILEGROUP [TEMP] DEFAULT

(NAME = N’TRAINING Tmp’, FILENAME = N’C:\Program File\Microsoft
SQLServer\MSSQL10 50.MSSQLSERVER\MSSQL\data\TRAINING Tmp.ndf*,SIZE =
3072KB, MAXSIZE = UNILIMITED,FILEGROWTH = 1024KB),

LOG ON

(NAME = N’TRAINING log’, FILENAME = N’C:\Program Files\Microsoft
SQLServer\MSSQL10_50.MSSQLSERVER\MSSQL\data\TRAINING log.ldf* SIZE =
1536KB,MAXSIZE = UNLIMITED,FILEGROWTH = 10%)

GO
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= 1 Tables
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= dbo.Temp_Peried

3 Views L]
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[ Service Broker
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DT_ProjectManager

¥ ProjectManagerID
ProjectMame
Date
ManagerMame
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ProjectMame
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Date - | 1
TrainingID T ProjectManager
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DT_Period
% Date -
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DayOfeek
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m
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) A o 9 Ay v =L v 9
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Project types:

Business Intelligence Projects
Qther Project Types

Templates: .MET Framewaork 3.5 ']
Visual Studio installed templates
Sﬁ.nalysis Services Project :’L‘?Import Analysis Services Database
_.l Integration Services Connections Proje... alntegration Services Project
,_3 Report Server Project Wizard = Report Model Project
E-i] Report Server Project
My Templates

- Search Online Templates...

Create a new SQL Server Integration Services project using a wizard.

Mame: ETL_DWH
Location: [ BI
Solution Name: ETL_DWH

Create directory for solution

oK ” Cancel ]

= ) g & .
NN 5.5 MIaTa InTIna 14y

{ i g < 0w
2) afwgailszananandouyeuininaliiilu Update Master g5l

Ysualgauilumdn

File Edit View Project Buld Debug Dats S35 Tooks Window Help

- % [Sekifion Eplarer e

@bl @) & Ha | e - b | Development = |5 F 5 Bl S

3 Package.dtss [Design]  Stact Page - *

£ || [T Convelom | 4 DotnFim | () Evemt ancss | %y Package Expcre S

g 2 L ETL_DWH

[ Data Sources

12y Data Source Views

{2 515 Packages

L Miscellanecus

|22 Earoe List|
Riatly

File Mame

Right-click here to 8dd B néw connection manager to the 5515 package. =

4 -
Mwi 5.6 M3lagailszuiana

TR

Package dise

EAETL_DWHAETL DWW
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Log on to the server

' @ Use Windows Authentication
Al Use SOL Server Authentication
I e = I Connect to a database
1 $518 Connecton manager for OUE OB B Select or enter & database name:

Attach a datsbase file
Command Window

| | Test connection | [ok ][ coma |[ hep
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_&] Execute SQL Task Editor = £
-,1 Configure the preperties required te run SQL statements and stored procedures using the selected connection.
L
General El General
Parameter Mapping Mame aadiasga Templ
Result Set Description Execute SQL Task
Expression = ree "
[ Enter SQL Query [ESTEEN)
1252
TRUNCATE TAELE [Temp_History -
TRUNCATE TABLE [Temp_Period
TRUNCATE TABLE [Temp_Project None
TRIUNCATE TABELE [Temp_ProjectManager
OLEDE
ATCHARAPORN PC.TRAINING
Direct input
False
True
[ ok ][ cancal 1
——— s LRETY ... ] I Parse Query ]
’ oK l l Cancel l ’ Help ]

2 5.9 Mdemsddoyalumseding

9 ] v
NUUDN Data Flow Task 910 Control Flow Items NT’J"IQLLéj’J‘I/‘I’"Iﬂﬁﬁ)"OiJ A4 5.10

Ataya
Templ
REHm EE

HLJJJ SRR HE L]
Wi Temp

AA 5.10 Manaaendoyauiluranudinieding

= 2 < 1Y 9 9 [ @ <
GI)'\‘]Glu Data Flow Task u‘ﬂglﬂuﬂ']'iﬂﬂﬁf)ﬂﬂlf)llﬂa‘ﬂWﬂlW‘lilﬁﬁﬂﬁJ15\19’”5’]\‘]‘]5'3?]5’]'3
9

W NIMNA 4 1519 MINGEITUMIEUTY M3 19EIATATINIG A1519TATINT MY

20~

9 9
£ v A

£~
SEAUUUADUAIU



51

11doyananv1n DATA_TRAINING 11ad9403a DWH_TRAINING 111519

¥IA5172

4 Debug Data Format SSIS Tools Window Hf | B OLE DB Source Editar [CSSEERC ]

- \Deue\upmm = f #EO-

Configure the properties used by a data flow to obtain data from any OLE DB provider.

Start Page Package.dtsx [Design]*

3" control Flow [U}f DataFiow | {3 Event Handers | % Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
the SQL command access mode, specify the SQL command either by typing the query or by using Query Builder.

Columns

Data Flow Task: U4 sananuwiumdnunds Te Error Output

OLE DE connection manager:

- ? I VEVPTIWHLTI3NC. DWH_TRAINING 1 LI New..
H Ll? History on

S Data access mode:
I I [Table or view -]

Name of the table or the view:

[dbo].[DT_History] -

11 connection Managers

| ATCHARAPORN PC.TRAINING I arcrarapord| I
1 vevpTavHIITaING DWH_TRAINING L] Y6veTIwmHIIT|

A o ] Ey v Y o Y o
NINN 5.11 miﬂﬂaaﬂ6u'qu,auwuwammmmmaaga“lumimmmn

° ! < o @
mnualugiuvesaemaiilumsisdnnsnluadideya DWH_TRAINING

T R . s ]

d Debug Dats Format {0 = bty
| b o Config ed to insert data into  relational databiase using sn OLE D provides,
Bl Y SR |
Packarge gt [Desiegn]” | 4
1 Conrol Fow i'\‘J_'.‘m Connecton Megs Speciy an OLE DB connection manages, 3 data sousce, or # dets source view, and select the dats access mode. Busing |
| Mappings the SOL command access mode, specify the SQL command ether by typing the query or by using Guery Builder, For
| Ty Eoros Gt fast-Ioad dats access, set the table update cptions. |
|l ;‘ - OLE DB connection msnsger |
- NEVTIWHUTI3NC DWH_TRAINING 3 -] | Mew | I
| o Diska meewss made:
[ - ————— - = 1
[ 4'} S—— [Table or view - fast lead 2]
|1 o 'f & ] Hame of the tabls or the view:
" {dira] [ Termp_Hatory) - | Mewe
J- Cornechan Hansgers Keep idertity @ Table lock
L arcHanapoRM e TRATHEN |
l A vewT e o ovn Keep nulls ¥ Check congtraints. N
3 Fows per batch:
1 i)
: Masimum inzert comamit size 247483647

A o A & v 9
NINN 5.12 ﬂ'liﬂ'lwuﬂﬂa187]'N%!ﬂu@]'lﬁq\j“]f']ﬂi'nGlUﬂaQsUﬂ%la

U [ o 4 a o [ A
@onludIuuean1s9ug (Mapping) 53 UUIMsFoNToedn (link) 1o Tuia
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AN 5.13 M31aen TudIuueIN1591g (Mappings)

WM tugionses nduwAiniA1an1500n1UY (Design) Y04 Data Flow

'
aa

mmsadiansToudeyamsnian

I_:? History Lg? Period

}

r

A Y
vaolvinsu

|
L} Project
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Package.dtsx [Design]™ | Start Page

g"ﬂ Control Flow |'dyd Data Flow Lﬂ Event Handlers Dg f

||:% aataya Templ

L A

o
h Anranudumanu s Temp

Il:% Unnlsauduvanain Temp

!

E}I anyaya Templ 1

I

Eﬂ Adaya Templ 2

g_ Connection Managers

,Q_ATCHAF‘.APORN PC.TRAINING
_A_YSUF’TJWHIJTQSNC DWH_TRAINING

A o Y v &
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v
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UPDATE DT

SET

DT.[HistoryID] = Temp.[HistoryID],
DT.[Date] = Temp.[Date],
DT.[Name] = Temp.[Name],
DT.[Education] = Temp.[HistoryID],
DT.[Address] = Temp.[Address],
DT.[Tel] = Temp.[Tel]

FROM DT History AS DT INNER JOIN Temp_History AS Temp ON

= o ¥ o .
MR 5.16 MaalumMslsuy91519 DT History
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UPDATE DT

SET

DT.[Initial Name] = Temp.[Initial Name],

DT.[Project Manager] = Temp.[Project Manager],

DT.Tel = Temp.Tel

FORM DT Project AS DT INNER JOIN Temp Project AS Temp ON

DT.[Initial Name] = Temp.[Initial Name]

A o & v .
MWA 5.17 Maalumsiliuilganisa DT_Project

UPDATE DT

SET

DT. [Project Name] = Temp. [Project Name],
DT.[Project Manager] = Temp.[ Project Manager],
DT.[Date] = Temp.[ Date],

DT.[Tel] = Temp.[ Tel],

MR 5.18 M lumslsu§901319 DT _Project Manager
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UPDATE DT

SET

DT.DatelD = Temp. DatelD,
DT.WeekNumber = Temp. WeekNumber,
DT.DayOfWeek = Temp. [DayOfWeek,
DT.dd = Temp.dd,

DT.mmmm = Temp.mmmm,
DT.mmmm_name = Temp.mmmm_name,
DT.Yyyy = Temp.Yyyy,

DT.fDay = Temp.fDay,

DT.MonthID = Temp.MonthID,
DT.fYear = Temp.fYear,

DT.Quarter = Temp. Quarter,
DT.MonthName = Temp.MonthName
FROM DT _Period AS DT INNER JOIN Temp_Period AS Temp ON

DT.DatelD = Temp.DatelD

MU 5.19 Maalun13§915991319 DT Period

ARUNIN1TIA19 Control Flow 1i83%110158319 Execute SQL Task (W0 11A154W 1

' '
v 9 o

) 9 o A Yo o &
EU’E)%IJQLL“V\INW NUINAAIVDOYA Tagl¥maansil

INSERT INTO DT _History

([HistoryID], [Date], [Name], [Education], [Address], [Tel])

(SELECT A.[ HistoryID],A.[Date], A[Name], A[Education], A[Address], A[Tel])
FORM [DWH_TRAINING].[dbo].[Temp History] AS A LEFT JION

DWH TRAINING.dbo.DT History AS B ON A.[History ID] = B .[History ID]

WHERE B.[History ID] IS NULL)

=~ o o A g9 Y (% . A o 9
NINN 5.20 ﬂmﬂuﬂmwumayauﬂn‘waﬂ@nin DT_History ¥MMAANUDYA
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INSERT INTO DT _ProjectManager

([Initial Name], [Project Manager], [Telephone]

(SELECT A.[Initial Name], A.[ Project Manager], A.[Telephone])

FORM [DWH_TRAINING].[dbo].[Temp_Project Manager] AS A LEFT JION

DWH TRINING.dbo.DT Project Manager AS B ON A [Initial Name] = B .[Initial Name]

WHERE B.[Initial]IS NULL)

A s5.21 mdalumsmindeyauilunana1s1e DT_ProjectManager infinddoya

INSERT INTO DT _Project

([Initial Name],[Project Manager], A.Telephone

(SELECT A.[Initial Name],A.[Project Manager], A.Telephone

FORM [DWH_TRAINING].[dbo].[Temp_ Project] AS A LEFT JOIN
DWH_TRAINING.dbo.DT Project AS B ON A.[Initial Name] = B .[Initial Name]

WHERE B .[Initial Name]IS NULL)

A o W A g9 Y @ . A o 9
NN 5.22 ﬂ1ﬁ\11uﬂ1§lW1J"llfJiJ”all°V\|3Jﬁﬁﬂﬂ15N DT_Project NINAGNUDYA

INSERT INTO DT _Period

(Date,WeelNumber,dd, nmmm,mmmm_name,yyyy,fDay,MonthID,fY ear,Quarter, MonthName)
(SELECT
A.DatelD,A.WeekNumber,A.dd,A.mmmm,A.mmmm_name.A.yyyy,A.fDay,A.MonthID,A.fYear
,A.Quarter,A.MonthName FROM

[DWH_TRAINING].[dbo][Temp Period] AS A LEFT JOIN

DWH_TRAINING.dbo.DT Period AS B ON A.DatelD = B.DatelD

WHERE B.DateID IS NULL)

A o o A g9 Y @ . A o 9
NN 5.23 mﬁﬂummwmmgauﬂammmaw DT_Period ¥MNADIVDYA
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5 UPDATE Entry Control

[Eﬁg; [Start Entry Ho ] = [Last Entry No ]+1
WHEERE [Table ID ] = 'InvtMovement'
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THAdUNINMTTRUINAIA B UAADE (SQL Query) 1 Microsoft SQL
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Thread: Stack Frame:

SQLQueryl.sql - (I..).master (sa (52))*

E SELECT *FROM [FT Alltraininig] as Trn
WHERE

PO_ID] betwsen

(SELECT [Start Entzy No_ ] FROM EntryControl WHERE [Table ID] = 'invtmovement'

(SELECT [End Entry No_ ] FROM EntryControl WHERE [Table ID] = 'invtmovement'

4

'a Massanes

m

~ o & A =29 4
NINN 5.30 A SQL Command mmwauﬁamimaau"lm

Mruaa1 U (task) N¥0 “@93518A159VTNIN DATA TRAINING” Tagld
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LE DB Source Edito
| Debug Data Format SSIS  Tool

'~ | b | Development - Dg s 1 Cenfigure the properties used by a data flow to obtain data from any OLE DB provider.

: HEEERE iE }
Package.dtsx [Design]* | Start Page

en Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
5 Control Flow |44 DataFlow | 5] B Columns the SQL command access mode, specify the SQL command either by typing the query or by using Query Builder.
Error Output
Data Flow Task: U daa &

OLE DB connection manager:

2 _jjs OLE DB Source] 1ATCHARAPORN PC.TRAINING - MNew...

Data access mode:

[saL command -

SQL command text:

NN 5.31 M3 laAmas SQL command
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- | b | Development ~ | &3]

- N
% OLE DB Source Editor B

— Configure the properties used by a data flow to obtain data from any OLE DB provider.
Package.dtsx [Design] 9 prop Y ¥ P
2*% control Flow [ DataFlow | {5] Eu

ST

Data Flow Task: W doaa Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode, If using
Columns the SQL command access mode, specify the SQL command either by typing the query or by using Query Builder.
O : Error Qutput
o Ll? OLE DB Source
I. I : OLE DB connection manager:

I ATCHARAPORN PC.TRAINING

L
E

Data access mode:

[sqL command

SQL command text:

SELECT * FROM [FT_AllTraining] as trn -
WHERE

[PO_ID] between

(SELECT [Start Entry Mo_] From EntryControl WHERE [Table ID] = Build Query... '
‘invtMovemnent')

and

(SELECT [End Entry No_] FROM EntryControl WHERE [Table ID] =
'invtMovermnent')]

Parameters...

Browse... '

g Connection Managers

Parse Query
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Configure the properties used to insert data into a relational database using an OLE DB provider.

Connection Manager Specify an OLE DB connection manager, a data source, or a data source view, and select the data access mode. If using
Mappings the SQL command access mode, specify the SQL command either by typing the query or by using Query Builder. For
Error Output fast-load data access, set the table update options.

OLE DE connection manager:

I YOVPTJWHLTIZNC. DWH_TRAINING

L]
E

Data access mode:

[Table or view - fast load v]
Il
f MName of the table or the view:
B [dbo] [FT_AlTraining] -
(&} Keep identity Table lock
[[] Keep nulls Check constraints
i
Rows per batch:
Maximurm insert commit size: 2147483647 i
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