‘ UNIA EUROPEJSKA
KAPITAt LUDZKI %@ EUROPEJSKI
NARODOWA STRATEGIA SPOINOSCI Politechnika Wroctawska FUNDUSZ SPOLECZNY

ROZWOJ POTENCJALU | OFERTY DYDAKTYCZNEJ POLITECHNIKI WROCtAWSKIEJ

Wroctaw University of Technology

Computer Engineering

Przemystaw Kazienko, Piotr Brodka

DATA WAREHOUSES

Wroctaw 2011

Projekt wspétfinansowany ze srodkéw Unii Europejskiej w ramach
Europejskiego Funduszu Spotecznego



Wroctaw University of Technology

Computer Engineering

Przemystaw Kazienko, Piotr Brodka

DATA WAREHOUSES

Wroctaw 2011



Copyright © by Wroctaw University of Technology
Wroctaw 2011

Reviewer: Zygmunt Mazur

ISBN 978-83-62098-97-2

Published by PRINTPAP L46dz, www.printpap.pl



Content

INErOTUCION ..ttt ettt et st st ebe e s beesaee e 5
Part I. IMHICPOSOTE ..t 6
Prepare Your ENVIrONMENT. ..ottt e e e e e e e e 6
SQL Server Integration Services and Sample ETL Process........ccccveecvveeeiveeeennnnnn. 6
SQL Server Analysis Services and Sample Cube.........ccccevevcceeeciee e, 15
SQL Server Reporting Services and Sample Report......cccceecveeevcieeeecieecreeee e, 23
Fi¥e [o [T g b= | B 1T aY o] (=T 33
References and Additional Information .........cccceeveevenienenieneencne e 33

Task List 1.  SQL Server Integration Services, ETL - Extraction, Transformation,
o =T | =SSR 34

Task List 2. Introduction to SQL Server Analysis Services — build your first cube

...................................................................................................... 36
Task List 3. SQL Server Analysis services — build your own cube.................... 38
Task List 4.  Processing and accessing your cube —MDX, Excel, SQL Server
Management Studio, SQL Server Reporting Services.......ccceevveeeeeeccvveeeeeeccnnnnnn. 40
Part Il SAS ittt ettt st sttt b st e e aa e e beenanes 42
References and Additional Information ...........ccoceeiiiiiiniiiniiieeee e, 57
Task List 5. Introduction to SAS and 4GL ......c.ccceeveiriieniiieniceeeee e 57
Task List 6.  Analysing data using SAS toOIs ........cccceveciieccieeeciee e 60
Task List 7. The idea of multidimensional databases — cubes in SAS.............. 63
Task List 8. Metadata, OLAP reports and charts in SAS........ccccoeeecvveeeeeennnen. 66
o L PR o 4o =Y ot PPN 68
Task List 9. Choose your Tool with justification and prepare data set for
ANAIYSIS e e e e e et e e e nate e e e nreaeennaes 68



Task List 10. ETL process — transfer data to database, derived variables .... 70
Task List 11. Cubes, measures, dimensions.............oooveeeeecuvmreeeeeieeeeeeeeeeeean, 72

Task List 12. Reports and Charts — selection and adjustment, cubes
Lo i Tl =T o LoV A T U= 73

Task List 13. Processing and accessing your CUDE .........ccocccvvveeeeeecciiveeeeeennns 75



Introduction

The general goal of the laboratory classes is to provide suitable knowledge about
various tools used for data warehousing as well as their applications. The classes
consist of a series of task lists (assighments) solved by students themselves and
reported to the supervisor. Two different software tools are used during the lab:
SQL Server (Analysis Services) by Microsoft and SAS Institute tools.

There are three main parts of the course:

1. Basic features of data warehouse management by means of SQL Server,
four first task lists.

2. Data warehouses in SAS tools and basics of SAS 4GL language, task lists
no. 5-8.

3. A project, task lists no. 9-13.

The task lists usually contain some optional tasks, which, if solved, increase the
individual grade for the task list. However, it is not necessary to solve these tasks
to pass the course.

e Basic literature:

1. Inmon W.H.: Building the Data Warehouse, Wiley, 2005

2. Poe V., Klauer P., Brobst S.: Building A Data Warehouse for Decision
Support, Prentice Hall PTR, 1997.

3. Giovinazzo W.: Object-Oriented Data Warehouse Design: Building a Star
Schema. Prentice Hall, 2000.

4. Barquin R.C., Edelstein H.A. (eds): Planning and Designing the Data
Warehouse. Prentice Hall, 1997.

5. Bischoff J., Alexander T.: Data Warehouse: Practical Advice from the
Experts. Prentice Hall, 1997.

e Additional literature:

1. Mundy J.: The Microsoft Data Warehouse Toolkit: With SQL Server 2005
and the Microsoft Business Intelligence Toolset, Wiley, 2006

2. Wang J.: Encyclopedia of Data Warehousing and Mining, Idea Group
Publishing, 2005

3. Todman C.: Designing a Data Warehouse: Supporting Customer
Relationship Management, Prentice Hall PTR, 2000



Partl. Microsoft

First four task lists will be solved using tools from SQL Server by Microsoft, in
particular SQL Server Analysis Services and Integration Services.

Prepare Your Environment.

1. Install SQL Server 2008 R2 (or a newer version). If you have any problems
during installation you can find help on http://technet.microsoft.com/en-
us/library/ms143219.aspx. During installation of SQL Server 2008 R2
select the following components on the
Components to install page of the Installation Wizard:

a) Integration Services - http://msdn.microsoft.com/en-
us/library/bb522532.aspx,

b) Analysis Services. - http://msdn.microsoft.com/en-
us/library/bb522612.aspx,

c) Reporting Services - http://msdn.microsoft.com/en-
us/library/bb522676.aspx

2. Install Visual Studio 2010 (or a newer version). If you have any problems
during installation you can find help on http://msdn.microsoft.com/en-
us/library/e2h7fzkw.aspx

SQL Server Integration Services and Sample
ETL Process

“Microsoft Integration Services is a platform for building enterprise-level data
integration and data transformations solutions. You use Integration Services to
solve complex business problems by copying or downloading files, sending e-mail
messages in response to events, updating data warehouses, cleaning and mining
data, and managing SQL Server objects and data. The packages can work alone or
in concert with other packages to address complex business needs. Integration
Services can extract and transform data from a wide variety of sources such as



XML data files, flat files, and relational data sources, and then load the data into
one or more destinations.

Integration Services includes a rich set of built-in tasks and transformations; tools
for constructing packages; and the Integration Services service for running and
managing packages. You can use the graphical Integration Services tools to create
solutions without writing a single line of code; or you can program the extensive
Integration Services object model to create packages programmatically and code
custom tasks and other package objects.”

To create a sample ETL process:

1. Start Microsoft Visual Studio 2010 or SQL Server Business Intelligence
Development Studio (this is a free version of Visual Studio which allows to
create Bl processes but it may have limited functionality).

2. Select File->New->Project... or press Ctrl+Shift+N

3. In Project types select Business Intelligence Project, in Templates select
Integration Services Project, choose Name, project Location and press OK

New Project
R R R R R ———

Project types: Templates: “NET Framework 3.5 V‘
| I
Business Intelligence Projects Visual Studio installed templates
Visual C# .:';iAmalysis Services Project l;ﬁlmportAnalysis Services 2008 Data...

Other Languages

BT | Integration Services Connections Pr.. _ﬁ!lntegraiiun Services Project
er Project Types —, R . . -
Test Projects ,ﬂ Report Server Project Wizard ‘E]Report Model Project

‘_-,] Report Server Project

My Templates
jSearch Online Templates...

Create a new SQL Server Integration Services project.

Name: Integration Services Project
Location: Ch\Users\Documents\Visual Studio 2010\Projects - Browse...
Solution Name: Integration Services Project [¥] Create directory for solution

Fig. 1. Creating new Integration Services Project.

! http://msdn.microsoft.com/en-us/library/ms141026.aspx



From the Control Flow Items select Data Flow Task. Drag and drop it in the
Control Flow tab

'?g Integration Services Project - Microsoft Visual Studlﬂ
Eile Edit View Project Build Debug Data SSIS

G -E-eF P B9 E
Toolbox ~ & X| - Package.dtsx
-| Control Flow Items = ||| ™ control Fow
|R Pointer |

7 For Loop Container

7 Foreach Loop Container

) Sequence Container

£y ActiveX Script Task

) Analysis Services Execute DDLT...
@ Analysis Services Processing Task
iﬁ} Bulk Insert Task
|‘$J Data Flow Task

. Data Minil pata Flow Task

[ Data Profi| SSIS Cantrol Flow lrem
@ Execute D)

4 Execute P. The Data Flow task encapsulates the data
flow engine that moves data between
" sources and destinations providing the
L2 Execute S¢ tacility to transform, cleanse, and modify
(3 File Syster| data as it is moved.
93 FTP Task T

Fig. 2. Data Flow Task selection.

31 Execute P

Double click on newly created Data Flow Task. You should be moved to the
Data Flow tab.

From Data Flow Sources select an appropriate data source. During classes in

most cases you will be using Flat File Source so in the example we will choose
it as well.

“E Integration Services Project - Microsoft Visual Stud |

File Edit View Project Build Debug Data Format SSIS Tools T

1~ - 23 9 3 B |9~ 0+ &1~ B | b Developn
Taolbox O i:"ME'Stan Pa
= e .
[ Data Flow Sources - | & control Flow [/ Data Fiow | &l

k Pointer

[&, ADO NET Source Data Flow Task: y

B Excel Source

‘_{; Flat File Saurce
L& OLE DB Source 2l - :]
“% Raw File Source = Source =
- XML Source I I

1 Data Flow Transformations
i‘fl Data Flow Destinations

‘51 General

Fig. 3. Flat File Source selection.

Double click on your newly created Flat File Source to open the Flat File
Source Editor. First we have to create New Flat File Connection Manager. To
do so click the New... button and open Flat File Connection Manager Editor.
Type the name of your connection, select file location, text qualifier, Headers



row delimiter and number of header rows to skip if you have some headers
rows. In this example we will be processing flat file containing Thurman Social

Network.
=1, Flat File Connection Manager Editor . v w = X
Connection manager name: ThurmanNetwork

Description:

1+ General
Columns
Advanced
= Preview

Select a file and specify the file properties and the file format.

File name: idia doktoranckie\DataSets\ThurmanNetwork\edges2.txt Browse... ‘
Locale: ‘Polish (Poland) '] [7] Unicode
Cade page: ‘1250 (ANSI - Europa Srodkowa) 'I
Format: ‘ Delimited - ‘
Text qualifier. <nonex
Header row delimiter: CR}LF} -
Header rows to skip: 0 E

[”] Column names in the first data row

Fig. 4. Flat File Connection Manager Editor.

8. Next go to the Columns tab and choose Row and Column delimiters. Using
Preview you can see if you have achieved the desired result.

=, Flat File Connection Manager Editor

TS Y W = 3] %

Description:

L General
Columns
Advanced
= Preview

Connection manager name:

ThurmanNetwork

Specify the characters that delimit the source file:

Row delimiter,

Column delimiter:

Preview rows 1-100:
Column 0

ANN

ANN

ANN

ANN

ANN

{CRHLF} -
Semicolon {;} -
Column 1 Column 2 -
ANN 0 ‘
AMY 1 =
KATY 1
BILL 0
PETE 1

Fig. 5. Choosing row and column delimiters.

9. Inthe Advanced tab you have to name all your columns and set appropriate

data types.



L General Configure the properties of each column.
Columns
Advanced
= Preview
From E Misc
To _ Name Weight
Welgik ColumnDelimiter {CRILF}
ColumnType Delimited
InputColumnWidth 0
DataPrecision 0
DataScale 0
Datalype eight-byte unsigned integer [DT_UI8]
OutputColumnWidth 0
TextQualified True

Fig. 6. Column naming and data types assigning.

. In the Preview tab you can check if everything is set correctly. If yes, click the
OK button.

. In the Flat File Source Editor you can rename columns if you need to and
choose columns which you want to extract from your Flat File. In this
example we are selecting all columns and choosing the OK button to
complete editing Flat File Source.

. After extraction we can transform our data. We have many built-in
transformations. In this example we will try to derive new columns. To do so
we drag and drop Derived Column transformation and attach it to Flat File
Source by connecting these two elements with a green arrow.

Toalbox i {’.lm[s_iar

-

E{ Data Flow Transformations 2 Control Flow
K Pointer

@ Aggregate Data Flow Task:

] Audit

[ Cache Transform
Y Character Map
=i Conditional Split
24 Copy Column

H, Fat Fle

— \j} Source

£% Data Conversion

[Elaz| Derived
@ Data Mining Query 5}.3 comﬁn

‘}_;I Derived Column

= Export Column

..i Fuzzy Grouping

" Fuzzy Lookup

i Import Column

“1 Lookup

¥ Merge

3 Merge Join

14 Multicast

|7k OLE DB Command
[ Percentage Sampling
i pivot

i Row Count

2 Row Sampling

"% Script Component
22 Slowly Changing Dimension
I sort

& Term Extraction

2k Term Lockup

I Union All

[l

10

El Data Flow Destinations.

& Unpivot s

‘; ThurmanNetwork

Fig. 7. Different transformations available in Integration Services.



13. Double click on the Derived Column transformation to open Derived Column
Transformation Editor. Here we have many built-in Functions which can
process our data. We will create 4 new columns. The first one will create an
email address from the From column, the second one will create an email
address from the To column, the third column will change our Weight and the
last new column will be a Description column which is a concatenation of all
extracted columns. When our new columns are created we can click the OK
button.

"’ Derived Column Transformation Editor ’ | [E] |l

Specify the expressions used to create new column values, and indicate whether the values update existing columns or populate new columns.

] System-FailedConfigurations = | CODEPOINT( «character_expression» )
| System:InteractiveMode FINDSTRING( 2 . astringa. )
[%| System:LasiModifiedProductversion HEX( «integer_expression» )
[ %] System:MachineName LEN( «character_expressions )
|%| System:OffineMode LOWER( scharacter_expression» )
%] System:PackageiD LTRIM( «character_expression» ) |3
] System-PackageName REPLACE( : csearch_ . areplace._ )|
| System:ProduciVersion L REPLICATE( «character_expression», alimes» ) -
[2] System:StartTime REVERSE( «character_expression )
[%| System:UserName RIGHT( «character_expressions, «numbers )
2| System:VersionBuild RTRIM( «character_expression» )
%] System-VersionComments SUBSTRING( «character_expressions, «starts, <length» )
| System:VersionGUID = TRIM( scharacter_expression» )
2| System:VersionMajor UPPER( «character_expression» )
(x| System:VersionMinor [ 3 Date/Time Functions
1= @ Columns | Deseription:
5 From
23
eight ¥
Derived Column Name Derived Column Expression Data Type Length
From email address <add as new columnx From + "@pwr.wrocpl” Unicode string [DT_WSTR] 62
To email address <add as new column To + "@pwr.wrocpl” Unicode string [DT_WSTR] 62
Strengthen Weight <add as new column> POWER( [Weight] , 2) double-precision float [DT_R8]
Description <add as new column> From + "-" + To + "->" + HEX( [Weight] ) Unicode string [DT_WSTR] 119

Fig. 8. Derived Column Transformation Editor.

14. Now we would like to load our transformed data to a new destination. To do
so we have to choose new Data Flow Destination. In our example we would
like to load transformed data to the SQL Server 2008

Tooibo i Prrrer——
\il Data Flow Sources m
il Data Flow Transformations
iil Data Flow Destinations Data Flow Task:
& Pointer
|#% ADO NET Destination
&4 Data Mining Model Training N Fat B
|4 DataReader Destination \—j Source

|2 Dimension Processing
£l Excel Destination

% =S [Elg=| Derived
=k Flat File Destination ._;J-l: i
& OLE DB Destination
I# Partition Processing

e 2 S
% Raw File Destination OLEDB 4
—| Recordset Destination 2" Destina...

X SQL Server Compact Destination
|5 SQL Server Destination

Fig. 9. Data Flow Destination selection.
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15.

16.

17.

12

Before we can do this we have to prepare the appropriate database and
tables in SQL Server 2008 using SQL Server Management Studio (As relational
databases are not in the scope of this course we assume that each student
know how to do this).

Once the appropriate database is created, drag and drop OLE DB Destination,
connect it to Derived Colum and double-click it to open OLE DB Destination
Editor.

First we have to create a new connection to the database. Click New... to go
to Configure OLE DB Connection Manager and once again select New... to
open Connection Manager. Select SQL Server Native Client as a provider.
Next, provide connection credentials (server name, database name, and user
and password in the case of SQL Server Authentication), click Test Connection
to check if everything is ok and, if so, click OK.

! Connection Manager lﬁ
Provider: | Native OLE DB\SQL Server Native Client 10.0 |
;:;(i Server name:
Connection (local) - Refresh |
ﬂ‘ Log on to the server
=
All

(@ Use Windows Authentication

() Use SQL Server Authentication

Save my password

Connect to a database

@ Select or enter a database name:

IntegrationServicesExample -

~) Attach a database file:

Test Connection \ OK ‘ | Cancel ‘ ‘ Help |

Fig. 10. Connection Manager.




18. Select the newly created connection in Configure OLE DB Connection

Manager and

click OK.

19. In OLE DB Destination Editor you can either select the existing table in the
database or create a new table (in this case the application will propose an
editable SQL query which will create a new table).

Connection Manager
Mappings
Error Qutput

OLE DB connection manager:

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

| (local).IntegrationServicesExample

Data access mode:

ITabIe aor view

Name of the table or the view:

E [dbol.[ThurmanNetwork]

Fig. 11. Connecting to the database table.

u Create Table

|5 [

CREATE TABLE [OLE DB Destination] (]
[From] varchar(50),

[Weight] numeric(20,0),
[From email address] nvarchar(62),
[To email address] nvarchar(62),|
[Strengthen Weight] fioat,
[Description] nvarchar(119)

20. Next go to the Mappings tab and map your transformed columns into
database table columns and click OK.

Mappings
Error Output

Connection Manager

Name

o
Weight
From email address

To email address

Description

Available Input Columns

. /"I—/-—- Weight

Strengthen Weight

Input Column
From email address
To email address

Strengthen Weight

Description

Fig. 11. Columns mapping.

Name
{ From ;
To

Description

Available Destin...

Destination Column
From

To

Weight

Description

13



21. The final step is to start our ETL Process. To do so press F5. If you have done
everything correctly all parts of our process change their colour to green; if

something went wrong the colour will change to red and the whole process
will stop.

% Integration Services Project (Running) - Microsoft Vis::al SIUF‘M % Integration Services Project (Running) - Microsoft Visual Stu:._LZ' ‘ =) g
a i

File Edit View Project Build Debug Data Format SSIS Tools

Test Window Help

Eile Edit View Project Build Debug Data Format SSIS Tools
Test Window Help

GrE-gde s RBao-e -l e Bi0-E-SEa| s aB9-c-F 0 nmo|s P
' Package dtsx [Design] + X || Package.dtsx [Design]| - x|

5 Control Flow |4/ DataFlow | ] EventHan... |7z PackageE.. | % Progress & Control Flow [}l Data Flow | o] EventHan... |% PackageE.. | # Progress

Data Flow Task: ¥ Data Flow Task -

225 rows

1. Connection Managers . Connection Managers
51 ThurmanNetwerk

|l ThurmanNetwork

4 {local).IntegrationServicesExample .4 (local).IntegrationServicesExample

(3 Package execution completed. Click here to switch to design mode, or select Stop Debu... || |[ @ Package execution completed. Click here to switch to design mode, or select Stop Debu...

i Call Stack‘ﬁlmmedlate Windcw‘ ‘@ analslle Watch 1‘
Ready

kFig. 12. Executing ETL Process.

|1 call Stack|R immediate Window| [ Locals| g Watch 1]
Ready

14



SQL Server Analysis Services and Sample
Cube

“Microsoft SQL Server Analysis Services—Multidimensional Data allows you to
design, create, and manage multidimensional structures that contain detail and
aggregated data from multiple data sources, such as relational databases, in a
single unified logical model supported by built-in calculations.

Analysis Services—Multidimensional Data provides fast, intuitive, top-down
analysis of large quantities of data built on this unified data model, which can be
delivered to users in multiple languages and currencies.

Analysis Services—Multidimensional Data works with data warehouses, data
marts, production databases and operational data stores, supporting analysis of

both historical and real time data.”

To create a sample cube:

1. Start Microsoft Visual Studio 2010 or SQL Server Business Intelligence
Development Studio (this is a free version of Visual Studio which allows to
create Bl processes but it may have limited functionality).

2. Select File->New->Project... or press Ctrl+Shift+N

3. In Project types select Business Intelligence Project, in Templates select
Analysis Services Project, choose Name, project Location and press OK

? http://msdn.microsoft.com/en-us/library/bb522607.aspx

15
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I Project types: Templates: [‘NET Framework 3.5 = I
: = |

Business Intelligence Projects

Visual G# S§lImport Analysis Services 2008 Data..
Otherangiiages |_LIntegration Services Connections Pr.. (3}Integration Services Project
Other Project Types

Test Projects ,j Report Server Project Wizard E Report Model Project
j,] Report Server Project
My Templates

“E‘Searrh Online Templates...

|
Create a new Analysis Services project
MName: Analysis Services Project
Location: C\Users\Documents\Visual Studio 2010\Projects - @
Solution Name: Analysis Services Project || Create directory for solution
|

Fig. 13. Creating new Analysis Services Project

First we have to create New Data Source by right-clicking Data Source and

selecting New Data Source... from the context menu. The Data Source Wizard

should launch.

Solution Explorer - Solution 'Analysis Ser.. v & X
2 &

& Solution 'Analysis Services Project’ (1 project)
=+ L Analysis Services Project

Lj »
= Data ¢ "¢* New Data Source..
B> Cubes| 4 | Paste

i | Dimensions
[z Mining Structures
i [ Roles
[ Assemblies
[ Miscellaneous

Fig. 14. Creating New Data Source

Select Next > on the welcoming screen. Create a new connection (Press
New...) in the same way like in step 18 of the Integration Services example
but connect to the AdventureWorksDW2008 database (Sample Microsoft
Databases - http://msftdbprodsamples.codeplex.com). When you have
created the connection, select Next>and provide Analysis Services login

information (if you have the default SQL Server installation you can select Use

the service account). Then click Finish.



Now we have to create a fact table and dimension tables. In order to do so
right-click on Data Source View and select New Data Source View.... Once
again Microsoft has prepared a Wizard for us. Pick Next on the welcoming
screen and choose our previously created Data Source (Adventure Works
DW2008) and click Next.

Now we have to select from our data source the tables we would like to
analyze. We choose InternetSales as a fact table and Customer, Geography,
Product and Date as dimensions (as you can see Microsoft designed this
database for Analysis Services so the name of a table already provides us with
a hint whether it should be a fact or dimension table). When we have
selected our tables we should click Next and then Finish

iE Data Source View Wizard ==

Select Tables and Views
Select objects from the relational database to be included in the data source view.

Available objects: Included objects:

Name Type hs Name Type
3 AdventureWorksDWBUil.. Table H FactinternetSales (dbo)  Table
@ Databaselog (dbo) Table B [E DimCustomer (dbo) Table
[ DimAccount (dbo) Table = [H DimGeography (dba) Table
& DimCurrency (dba) Table | @ DimProduct {(dba) Table
|| DimDepartmentGroup (d.. Table L H @ DimDate (dbo) Table
[ DimEmployee (dbo) Table

[H DimOrganization (dbo) Table
@ DimProductCategory (db... Table

@ DimProductSubcategory ... Table B
[ DimPromotion (dba) Table

[ DimReseller (dbo) Table
[ DimSalesReason (dbo) Table

rzc I n PR APy Py i D T S G oo o T

Filter: T ‘ Add Related Tables I

[ Show system objects

‘ < Back I [ Next > I Cancel

Fig. 15. Selecting fact and dimension tables.

17



10.

18

Now our Data Source View should look like this.

— Py

‘@ Analysis Services Project - Microsoft Visual Studio. = = &J >

File Edit View Project Build Debug Database Tools Test Window Help

Gender
EmsiAddress ~
Tables

& DimCustomer
# [ pimbate

# [ pimGeography
(# O DimProduct

&

| & FactinternetSales i)
2 DimProduct Customerkey T ——» T DimDate
7 ProductKey 3 Key ——— 7 Dutekey =
Productatematekey Fulateabernateey

PreductSubcategeryKey
reCode

ReardarPaint - MonthNumberOfYear hd

El-E-E @ $ |9~ S0 b Developm > Defauit ~ | % GAdd - | R B
.~ Adventure Works D...008.dsv [Design]*| v X (&
= 4
s = ) =S
cllsmble2Es|x|g - s
g; Diagram Organizer TN : rjn
I o n T Gustomerkey = X
<Al Tables> Ry . — 5
e Geographykey
g™ 1 e Caomararmatakey g
=4 SteteProvinceCods o 154
] StateProvinceName M'ddl:';'-em o]
o | CourtryRegienCads [
EngishCountryRegionName Laieire
SpanmshCourityRege Namsstyis -
penshCouriryRegiontiane 3
FrenchCountryRegionName. BirthDate k]
{5508 MertalSiatis 2
SalsTerttorykay S 2
g

3 Error Lm‘

Ready

Fig. 16. Data Source View.

Now we can create our cube. We do so by right-clicking Cubes and selecting
New Cube.... Skip the wizard welcoming screen and select the creation
method by checking Use existing tables option and clicking Next.

Select our fact table — InternetSales — as a Measure Group Table and click
Next. In future in more complex cases you can use the Suggest button (but be
aware that in some cases it may select wrong tables).




11.

12.

") Cube Wizard l = &J '

Select Measure Group Tables
Select a data source view or diagram and then select the tables that will be used for
measure groups.

Data source view:

Adventure Works DW2008 v|

Measure group tables:

[V FactinternetSales

["]E& DimCustomer

[7Z] DimGeography

=] DimProduct

[7]3@ DimDate

Fig. 17. Measure tables selection.

After that we have to select measures we would like to investigate. In this
example we will choose all of them and press Next.

After we have chosen measures for our cube we have to choose the
dimensions. The wizard will automatically propose some of them based on
our Data Source View. We select all of them and click Next. The next screen is
the summary screen where we can check what measures and dimensions we
have created. To complete our cube we have to press Finish.

— = —
"yl Cube Wizard l = &J

Select New Dimensions
Select new dimensions to be created, based on available tables.

[+| Dimension

V]2 Dim Product
..[¥]E DimProduct

¥l Dim Date

¥l Dim Customer
L.[7]3 DimCustomer
V|3 DimGeography
[Vl Fact Internet Sales
[ FactInternetSales

Fig. 18. Selecting cube dimensions.
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13. And finally we have created our first cube but... have not finished it yet ©.

14. When you have created the cube you can add a number of things (calculated
measures, partitions, aggregations and so on) to it in order to increase its
functionality. In this example you will learn how to add a hierarchy to your
dimensions. In the Dimension folder you can add new dimensions and edit
existing ones. To edit the existing dimension double-click it.

15. We will try to edit the Date dimension. Double click Dim Date. We have a
dimension only with the key field and no hierarchies, so we have to build one.
First, we select from Data Source View tables columns in which we are
interested in. In this case it will be Calendar Year, Semester, Quarter and
English Month Name. We drag them from Data Source View and drop in
Attributes. When we have chosen attributes we can build a hierarchy from
them. Date is the most natural kind of hierarchy there could be. Year-
Semester-Quarter-Month-Day-Hour-Minute-Second etc. We start to build a
hierarchy by dragging the top element (in this case Year) to the Hierarchies
window. After that we add next levels of the hierarchy — Semester, Quarter,
Month. When finished our dimension should look like this:

_Adventure Warks D..008.cube [Design], " Dim Date.dim [Design] |
% Dimension Struct... |ls Attribute Relationships ‘Ié Transiations ‘Lr_, Browser

[elg-xamaa-%-

Attributes Hierarchies Data Source View

1 Dim bete g
£ Calendar Quarter B Jime,
2 calendar Semester * Calendar Year
8 Calendar Year ~ Calendar Semester =
i Date ey - Cendor oot
5 P ? DateKey
# English Month Name FulDateAlternateKey
<new level> DayNumberOfieek
EnglishDayNameOfWweek
SpanishDayNameOfweek

FrenchDayNameOf\Wweek
DayNumberOfMonth
DayMNumberOfyear
‘WeekNumberOfyear
EnglishMonthName
SpanishMonthName
FrenchMonthName
MonthNumberOfyear
CalendarQuarter
Calendaryear
CalendarSemester
FiscalQuarter
Fiscalyear
FiscalSemester

Fig. 19. Date dimension.

16. In the same way we can edit the rest of our dimensions.
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17. No we can go to the cube view (double click the cube), deploy it to the
database (F5) and process it (Cube->Process...). In the Process Cube window
click Run... and wait until your cube is processed successfully. Then press
Close twice.

& Process Progress » ==y

= (3 Processing Cube ‘Adventure Works DW2008' completed.
®, Start time: 2010-11-17 Sr 18:41:31; End time: 2010-11-17 Sr 18:41:35; Duration: 0:00:04
(=l [l Processing Measure Group 'Fact Internet Sales' completed.
&) Start time: 2010-11-17 Sr 18:41:32; End time; 2010-11-17 $r 18:41:35; Duration: 0:00:03
= &4 Processing Partition Fact Internet Sales’ completed. 60398 rows have been read.
By Start time: 2010-11-17 $r 18:41:32; End time: 2010-11-17 $r 18:41:35; Duration: 0:00:03
= b SQL queries 1
[ SELECT [dbo_FactInternetSales].[dbo_FactInternetSalesPromotionKey0_0] AS [dbo_FactinternetSalesPromotionKey0|

Status:

@ Process succeeded.

Reprocess I \ View Details... I ‘ Copy ]

‘ Close } ‘ Help ‘

Fig. 20. Cube Processing

18. Now the cube is finished and we can browse data in it using either the
Browser tab in the cube window or by connecting to the Analysis Services
database using SQL Server Management Studio. We investigate data by
dragging and dropping dimensions on rows, columns and filters and
measures as table content. Finally we can analyze our sales in individual
years, semesters, quarters and months.

[ Adventure Works DW2008
= ul Measures

(3 Fact Internet Sales
12 pim Customer

& pim Product Drop Filter Fields Here
= 19 Due Date Drop Column Fields Here
& Due Date.Calendar Quarter calendar Year ~ |Calendar alendar Month Amount [Tax Amt
Due Date.Calendar Semester 2001 2086977.12180001 238958.174083999
Due Date.Calendar Year B 2002 1 3774250.52000003 301940.048200002
Due Date. Date Key B2 3 1576877.0731  126150,171899999
Due Date. English Month Name E December 513527.1314  41082.1741000001
% Due Date Time 1 354113.5283 283290842
October 383348.9063 30667.9148
E ;?,;i?;zﬁ Seles Total 1250989.566 100079.1731
Total 2827866.63910002 226229,344999998
L ship Date Total 6602117.15909993 528169,393200008
B 2003 9346328.4398036 747706.30280011
2004 10423254.5000045 833860,360000168
Grand Total 29358677.2206504 2348694.2301003

Fig. 21. Browsing through data. Drilling them up and down.
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19. But probably you are thinking now: “That’s nice but if | ask my boss to learn
how to operate SQL Server Management Studio | will be fired. Is not there a
better way to analyze the data?” And the answer is “Yes, there is: SQL Server

Reporting Services.”
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SQL Server Reporting Services and Sample
Report

“SQL Server Reporting Services provides a full range of ready-to-use tools and
services to help you create, deploy, and manage reports for your organization, as
well as programming features that enable you to extend and customize your
reporting functionality.

Reporting Services is a server-based reporting platform that provides
comprehensive reporting functionality for a variety of data sources. Reporting
Services includes a complete set of tools for you to create, manage, and deliver
reports, and APIs that enable developers to integrate or extend data and report
processing in custom applications. Reporting Services tools work within the
Microsoft Visual Studio environment and are fully integrated with SQL Server tools
and components.

With Reporting Services, you can create interactive, tabular, graphical, or free-
form reports from relational, multidimensional, or XML-based data sources. You
can publish reports, schedule report processing, or access reports on-demand.
Reporting Services also enables you to create ad hoc reports based on predefined
models, and to interactively explore data within the model. You can select from a
variety of viewing formats, export reports to other applications, and subscribe to
published reports. The reports that you create can be viewed over a Web-based
connection or as part of a Microsoft Windows application or SharePoint site.
Reporting Services provides the key to your business data.”

To create a sample report:

1. Start Microsoft Visual Studio 2010 or SQL Server Business Intelligence
Development Studio (a free version of Visual Studio which allows to create B
processes but may have limited functionality).

2. Select File->New->Project... or press Ctrl+Shift+N

3. In Project types select Business Intelligence Project, in Templates select
Report Server Project, choose Name, project Location and press OK.

? http://msdn.microsoft.com/en-us/library/ms159106.aspx
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Project types:
| Business Intelligence Projects
Visual C#
Other Languages
Other Project Types
Test Projects

Templates: NET Framework 3.5 ~
"

Visual Studio installed templates

My Templates

Search Online Templates...

:ﬁAnaIysis Services Project @Import Analysis Services 2008 Data..
i___:.{ntegration Services Connections Pr... .ﬁ!{ntegration Services Project

,j Report Server Project Wizard @Report Maodel Project

5‘,] Report Server Project

Create an empty Report Server project.

Name; Report Project
Location: CA\Users\Documents\Visual Studio 20104Projects = Browse..
Solution Name: Report Project [¥] Create directory for solution

OK ] \ Cancel l

Fig. 22. Creating new Report Server Project.

To create a report and present data from our cube we need to connect to it.

So right-click on Shared Data Sources and select Add New Data Source. Enter

the Data Source name and Type. In our case it is Microsoft SQL Server Analysis
Services. In the Connection string we have to enter the name of the server
and database to which we have deployed our cube, we can do it manually or

by clicking the Edit... button and filling the form.

-
Shared Data Source Properties

|

Credentials

Change name, type, and connection options.

Name:

DataSource

Type:

Microsoft SQL Server Analysis Services bl

Connection string:

Data Source=localhostInitial Catalog="Analysis Services Project"

Fig. 23. Connecting to Data Source.




When we have created New Data Source we can start with the report. Right-

click on Reports and select Add New Report...

Skip the wizard welcoming screen and select the previously created Data

Source. Click Next.

Now we have to prepare a query which will extract data to our report. We

can do it manually by typing the query string or use Query Builder. We will

use Query Builder.

In Query Builder we can create a query in a similar way like in the cube

browser. We just have to drag and drop measures (Sales Amount and Tax

Amount) and dimensions (previously created the Time hierarchy from the

Date dimension). We can also add dimensions as filters/parameters. To do so

we have to click Select dimension>, select the dimension (e.g. Product),

hierarchy or a comparison operator and check the Parameters button. We

can also narrow our report only to specific products by selecting them in

Filter Expression (instead of {All}). When we have finished designing the query

we can click OK and then Next.

rQueq«r Designer { == éj
&) Edit As Text & Import... | ! m 5]
@ Adventure Works DW2008 \:\ Dimension Hierarchy QOperator Filter Expression Parameters
{2 Metadata | Dim Product i English Product Name Equal {AIY 3
Measure Groun: <Select dimension>
<All> =
(3 Adventure Works DW2008 Calendar Year  Calendar Semester  Calendar Quarter  English Month Name ~ Sales Amount Tax Amt -
) ul Measures Foom1 12 3 August 5061916912 40495,236 |
(%) [ Fact Internet Sales 2001 2 3 July 473388163 378710537
@& KPIs 2001 2 3 September 473943,031200001 379154432
@ [ Dim Customer
T S — 2001 2 4 December 755527,891400002  60442,2324999999
@ [ Due Date 2001 2 4 November 543993405800001 435194733
@ {8l Fact Internet Sales 2001 2 4 October 513329,474000001 410663588
=i g Order Date 2002 1 1 February 550816,694000001  44065,3364 3
£ Order Date.Calendar Quart|| | 2002 1 1 January 596746,556800001 477397256 i
QOrder DateCalendar Semey || Hoop 1 1 March 644135,202200001  51530,8170999999
Order BaveCalendarYeur (| oonp 1 2 April £63692,286800001  53095,3839999999
Order Date.Date Key
| 1 2 June 676763,649600001  54141,0931999999
2002 1 2 May 673556,197800001  53884,4970999999
&[4 Ship Date 2002 2 3 August 5460014708 43680,1202000001
2002 2 3 July 500365,155 40029,2145000001
2002 2 3 September 350466,9912 28037,3608
2002 2 4 December 577314,0002 46185,1244000001
2002 2 4 November 335095,0887 26807.6088
afl] i1l M| | 2002 2 4 October 415390,2333 332312215
Calculated Members 2003 1 1 February 489090,3356 39127,2309
2003 1 1 January 4388651718 35109,2173
2003 1 1 March 4855747923 38845,9874000001
2003 1 2 April 506399,2654 40511,9453000001
2003 1 2 June 554799,2281 44383,9433000001  _
Help ‘ OK ‘ ‘ Cancel

Fig. 24. Preparing the query.
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9. After that we have to choose if we need to present our data as a table or

10.

matrix. In this example we have only one hierarchy/attribute so we choose
the Tabular button.

After choosing the table we have to design it by dragging and dropping
Available items (measures and dimensions) to appropriate windows. Items in
the Details window will be presented as data for investigation so that’s why
we placed our measures there. Items in the Group window are used for

grouping (similar to group by in TSQL) so we placed there our dimensions.

Items in the Page window will also be used for grouping but each group will

be presented on a different report page. To finish designing the table click

Next.

|R Report Wizard

o S e

Available fields:

Design the Table
Choose how to group the data in the table.

Displayed fields:

“RERK
[Ty
o
]
Calendar_Year Pl
]
Calendar_Semester [ + L
Calendar_Quarter HRAA R
English_Month_Name ‘ &
4 1 »
< Remove
Help | I < Back “ Next > l ‘ Einish »>| ‘ I Cancel

Fig. 25. Designing the table.

11. Next we have to choose the Table Layout. Because we have a hierarchy we
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can select Enable drilldown. Additionally we can select Include subtotals to

calculate sums for each hierarchy level.



'R Report Wizard

Choose the Table Layout =
Choose the type of layout for the table.

© Stepped

F e
o)
oot
NN SN
RKKK KKK KRR
KRR
KRKKE RN SRR
KKK MR R
R
RRRKS HERKK R

©) Block

NN SN
junteigeestpenes

Include subtotals

Enable drilldown

l < Back ‘ l Next > l l Finish »>| ] [ Cancel

Fig. 26. Choosing the Table Layout

12. At the end we can select table colours layout from a few available
templates. After that select Next, enter the report name and click Finish. And we
have our first report.

First Report

Calendar Ye |Calendar Se |Calendar Qu |English Mon | Sales Amou

Mcalendar Y| | | ~ [Isum(Sales |[Sum(Tax A

| [fMcalendars| |  [rSum(Sales .[[Sum(Tax A
[ [ [rcalendarq|  [rsum(Sales_|[Sum(Tax A1
| |[[English_Mc|[Sum(Sales_ |[Sum(Tax Al

[Sales_Amount [Tax_Amt]

Fig. 27. The report project

13. Now we can change column layouts, aggregation method for measures, add
new columns and rows; in other words, we can remodel our report as we
want or need. Using the Preview tab we can check if the report is ok. As we
can see below we can drill down our measures and filter our report just as we
want.
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14.
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) Design | Preview

English Product Name

Al

(Select All)

Adjustable Race
All-Purpose Bike

AWClogoCep ~ g |G E@md- | 100% g Find | Next
; I }

Calendar English
Quarter Month
Name

Fig. 28. Preview of the report.

3266373.65| 261309.897

4009218.45 320737.476

9770899.73| 781671.979

When we have designed the report we have to deploy it to Report Server.
First make sure that you set your report as Startitem in Report Project
Properties page. Also, add the Report Server URL (if you have used the default

settings during SQL Server 2008 installation it should be
http://localhost/ReportServer)

Report Project Propert e ——— =)
f Configuration: [_Act_ive([)epug). V] Platform; ‘N,’A v| [ Configuration Manager... I
Configuration Propertie; [E Debug
General Startitem FirstReport.rdl
= Deployment
OverwriteDataSources False
TargetDataSourceFolder Data Sources
TargetReportFolder Report Project
| TargetSenveruRL L [Rep ver
TargetServerURL
For a report server running in native mode, the path to the report
4 i} | » server where the project is deployed, for example hitp:/fservern._
l 0K ] l Anuluj ] | Zastosuy]

Fig. 29. Report Project Properties.



15. Next click F5 to compile and debug the report in order to check if the report is

correct.
2, FirstReport.rdl - Report Preview lﬂ‘@ﬂ
English Product Name [ -
SER] M 41 of1k M|« 0@ |SEaE| 100% - Find | Next

Calendar Calendar English
Quarter Month
Name

3266373.65| 261309.897

3266373.65| 261309.897

1453522.88| 116281.832

Fig. 30. Debugging the report

16. The last step is to deploy (Publish) our new report to Report Server
(remember that you have to turn on Report Server). Just right click on the
Project and select Deploy.

—————— Build started: Project: Report Project, Configuration: Debug ---——--
Build complete —- 0 errors, 0 warnings
—————— Deploy started: Project: Report Project, Configuration: Debug --——---

Deploying to http://localhost/ReportServer SQLSERVER2

Deploying data source '/Data Sources/DataSource’.

Deploying report '/Report Project/FirstReport'.

Deploy complete —— 0 errors, 0 warnings
Build: 1 succeeded or up-to-date, 0 failed, 0 skipped
Deploy: 1 succeeded, 0 failed, 0 skipped

Fig. 31. Successful deployment.

17. Now we can just open a web browser (/E7 or newer is advised), type our
Report Server address (if you have used the default settings during SQL Server
2008 installation it should be http://localhost/ReportServer), select the
appropriate folder (by default our project name) and launch the report. Now
you can send the link to your boss who can check the report every day for
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new data. The report is updated automatically when the cube (the data
source for the report) is updated.

97&) |@ ntipy/tocalhost/Reportserver SQUSERVER2/Pages/t = = | B[ & [X] { @ Report Viewer

English Product Name Al [:]

H 4 oft b ki 100% - Find | Next Select a format v Export 4] = |

First Report

P el e s I,

Year Semester Quarter Month Name

wae0 | | | | saccaraewecoooa] 261309975,

sz || || esamases  snawsos

st ||| sss7iosezaoon  soaasessi

2 T apaemema  asew
T wsemmery|  uurasess
= August |

B - -
 emmws | siooeros  s3ss01201000001
 lemy | sooasass  aooaoasasoooons
| lesember|  asoseserz  2sozrascs
se || uomsam temssw
|| oruosoaesms  ressesasrossss
| o7roesraomees  rotsrisrszoonos

Fig. 31. The report in Internet Explorer 9.

. Using Reporting Services you can not only create reports but also charts. To
do so right-click on the Reports Folder and create a new empty report.

. Next go to Toolbox, drag and drop Chart element and select the type of the
chart you would like to create.

&%) Report Project - Microsoft Visual Studio e
File Edit View Project Build Del L e v e -

%@'E'Eﬂﬁ\ﬁ—a.ﬁl i Eolim - B _ .

e r— L] o] ] 93] o) 99 ] 2] 02 i
[/ Report Items Bar e =

i | T EE =

\ Line S SIS . . o - = -
2 = 0|0 @]jel 0] QI [V] 7] /&) A
E Riectangle ‘Bar ) B =

e BEEPEEEER

il Chart e

i FEELEEEL)
Range
SR 2 o 1 ] o ] ) 2
Scatter

il ]

Polar

[@Variables| 3 Report Data| 3 Toolbox| @ (@

=

Fig. 32. Chart Type selection.




20. Now you have to create the data source and build the query in the same way
as during the report creation. In this example we have created a little bit less
complicated query and instead of selecting the whole Time hierarchy we
select just Year. When the form is filled, select OK.

-
Dataset Properties e
Query
Papimitais Choose a data source and create a query.
Fields
Options Name:
Filters DataSetl
Data source:
DataSourcel ‘I New...
Query type:
0 Text
Query:
SELECT NON EMPTY { [Measures].[Tax Amt]. [Measures].[Sales Amount] } ON - &
COLUMNS, NON EMPTY { ([Order Date].[Calendar Year].[Calendar
Year]. ALLMEMBERS } } DIMENSION PROPERTIES MEMBER_CAPTION,
MEMBER_UNIQUE_NAME ON ROWS FROM [Adventure Works DW2008] CELL
PROPERTIES VALUE, BACK_COLOR, FORE_COLOR, FORMATTED_VALUE
FORMAT_STRING, FONT_NAME, FONT_SIZE, FONT_FLAGS
Query Designer... ‘ | Import... | ‘ Refresh Fields...
Time out (in seconds):
o E
| Help | OK J | Cancel

Fig. 33. Selecting the data for the chart.

21. Next we have to add data (drag and drop Sales and Tax Amount to the “Drop
data fields here” field) and category (drag and drop Year to “Drop category
fields here” field) to the chart. Now we have to improve the chart’s layout.
We can change the bar colours, names of axis and the chart, change the scale
(e.g. to logarithmic), add bars labels, change the data aggregation method
(the default is Sum), add filters (e.g. by Products) and so on. In other words,
we can remodel our chart.
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TEat A 2 * [ Desgn | Preview

Built-in Fields

Parameters

mages Drop data fields here
DataSourcet <o

O DataSetl

‘=l Calendar_Year First Chart
ales Amount

= K 100+ I Tax Amt
=T £ B Sales Amount

g Drop series
< fields here
Calendar Year A Calendar Year C Calendar Year E
Calendar Year B Calendar Year D Calendar Year F
Year
Drop category fields here
[Calendar_vear]

Fig. 34. Designing the chart

22. After adding finishing touch to our chart we can deploy (Publish) it to Report
Server in the same way in which we have deployed the report and we can
present our chart in the web browser.

BJ:( @ nttpi//localhost/RepertServer SQLSERVER2/Pages/F - Bl&(X I @ Report Viewer =_

4 \v Jofz b 00% v CFind | Nest  Selectaformat v Bport 4] =
First Chart
10000000 — B Tax Amt
W Sales Amount
8000000~
6000000 —
i<
2
2
4000000 — 3266374
2000000 |
0
2001 2002 2003 2004
Year

Fig. 35. The Chart presentation in a web browser
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Additional Examples

For additional examples go to http://sqlserversamples.codeplex.com and
download All Microsoft Product Samples in a Box or:

e Microsoft Integration Services Samples
e Microsoft Samples (OLAP, Data Mining, Administration)
e Microsoft Reporting Services Samples

Next install the downloaded packages and go to the installation catalogue (if you
have used default settings your examples should be in C:\Program Files\Microsoft
SQL Server\100\Samples), choose appropriate services (Integration Services,
Reporting Services, Analysis Services) and select Tutorials.

References and Additional Information

1. SQL Server Integration Services:
http://msdn.microsoft.com/en-us/library/ms141026.aspx

2. SQL Server Analysis Services:
http://msdn.microsoft.com/en-us/library/bb522607.aspx

3. SQL Server Reporting Services:
http://msdn.microsoft.com/en-us/library/ms159106.aspx

4. Introducing Business Intelligence Development Studio:
http://msdn.microsoft.com/en-us/library/ms173767.aspx

5. Sample Microsoft Databases:
http://msftdbprodsamples.codeplex.com

6. Text datasets - UCI Machine Learning
Repository:http://archive.ics.uci.edu/ml/index.html

7. Sample Microsoft Databases:
http://msftdbprodsamples.codeplex.com

8. Reporting Services Tutorial:
http://msdn.microsoft.com/en-us/library/ms167305.aspx
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Task List 1. SQL Server Integration Services,
ETL - Extraction,
Transformation, Loading

1. General Task List Information

In this task list students have to prepare an ETL process using SQL Server
Integration Services. To perform this task, students have to have the appropriate
software packages installed: SQL Server 2008 with SQL Server Integration Services
and Microsoft Visual Studio 2010.

2. Schedule

The report with the solution worked out by students should be sent via email to
the supervisor by the last Monday (6:00 AM CET) before the classes during which
the task list ought to be presented. The email subject should be of the pattern:
DW_FullName_LO1.

3. Tasks — The asterisk symbol (*) denotes optional items

a) Browse and analyze 3-5 different text datasets and describe them
in the report.

b) Choose two datasets containing numerical and textual data. In the
report, justify your choice — the complexity of the datasets will
affect the final grade.

c) Prepare an ETL process with two Data Flows (one for each
dataset) using SQL Server Integration Services. Document all steps
with screenshots and description. Data Flows should be executed
one after another. The second Data Flow should be executed only
if the first one is completed successfully. It should contain the
following steps:

i. Extraction — Using appropriate Data Flow Sources extract
data from the data sources. Remember to convert each
column to the appropriate data type.

ii. Transformation — Prepare necessary Data Flow
Transformation. You should use:



4. Presentation

iv.

Split one text column into two columns (e.g. “John
Doe” into “John” and “Doe”).

Merge a few columns into one (e.g. merge first
name, surname and address into description).

Mathematical operation. Sum/multiply/divide —
based on a few columns create a new one (e.g. Net
price plus VAT into Gross price).

Consider also different other useful transformation.
For example transform PESEL number (Polish:
Powszechny Elektroniczny System Ewidencji
Ludnosci, Universal Electronic System for
Registration of the Population) into date of birth.

(*)Aggregation — Create a new table containing
aggregated numerical data (e.g. sum of purchases
of the particular customer).

Loading — prepare a database with the appropriate tables
using SQL Server 2008 and SQL Server Management
Studio. Next, prepare Data Flow Destinations to load your
transformed data into your database. In the report, justify
your database design.

At the end, the ETL process should send an email with the
report containing information whether Data Flows have
finished with success and how many rows have been
loaded (use Variables to store necessary information).

d) Prepare the report (DW_FullName_L01.DOCX/PDF format)
containing description of all of the above issues.

During classes, each student will have 5 minutes to present their task list to the
supervisor. Students should be prepared to present data sets they have chosen,
ETL process they have designed. Students should also point out a few difficulties
they have encountered and how they resolved them.
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Task List 2. Introduction to SQL Server
Analysis Services — build your
first cube

1. General Task List Information

In this task list, students will learn how to create OLAP Cubes with MS SQL Server
2008 (SQL Server Analysis Services).

2. Schedule

The report containing the solution worked out by students should be sent via
email to the supervisor by the last Monday (6:00 AM CET) before the classes
during which the task list ought to be presented. Email subject:
DW_FullName_L02.

3. Tasks — The asterisk symbol (*) denotes optional items

a) Create at least one cube for the sample AdventureWorksDW or
FoodMart databases (Sample Microsoft Databases). Prepare
screenshots with description for each following step.

b) Define a data source.
c) Define a fact table, measures and dimensions for the cube.

d) Define the method of storing data (MOLAP, ROLAP, HOLAP). Justify
your choice.

e) Consider different aggregation options and justify your choices.
Analyze granularity and the possibility of data explosion.

f) Display and analyze the schema of the cube (Cube Builder). Modify it, if
necessary.

g) Process the cube.

h) Analyze the content of the cube in a browser (Cube Browser). Estimate
the usability of extracted information (who may it be useful for, what
kind of decisions they may affect).
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i) (*) Extend your cube by linking to another cube. This is called Linked
objects (measure group) in SQL Server 2005/2008. Can you link to the
dimension group? What is the potential usefulness of this feature?

i) (*) Split the cube into partitions. Analyze various partitioning options.
Justify your choice.

k) Prepare a report (DW_FullName_L02.DOCX/PDF document) containing
description of all above items.

4. Presentation

During classes, each student will have 5 minutes to present their task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list (e.g.
creating cubes, import).
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Task List 3. SQL Server Analysis services —
build your own cube

1. General Task List Information

In this task list, students will create OLAP Cubes with MS SQL Server 2008 (Analysis
Services) and process them using Integration services.

2. Schedule

The report with the solution worked out by students should be sent via email to
the supervisor by the last Monday (6:00 AM CET) before the classes during which
the task list ought to be presented. Email subject: DW_FullName_L03

3. Tasks — The (*) symbol denotes optional items

a) Create at least one cube using any online transactional database
(OLTP). You can use either sample OLTP databases (e.g.
AdventureWorks or FoodMart) or any external database (Sample
Microsoft Databases). This is a repetition of the previous task list but
for another data source (a transactional one instead of the one
already prepared for data warehousing). Prepare screenshots with
description for each following step.

b) Define a data source.
c) Define a fact table, measures and dimensions for the cube.

d) Define the method of storing data (MOLAP, ROLAP, HOLAP). Justify
your choice.

e) Consider different aggregation options and justify your choices.
Analyze granularity and the possibility of data explosion.

f) Display and analyze the schema of the cube (Cube Builder). Modify it,
if necessary.

g) Process the cube
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h)

j)

m)
n)

o)

p)

a)

Analyze the content of the cube in a browser (Cube Browser).
Estimate the usability of extracted information (who may it be useful
for, what kind of decisions they may affect).

(*) Extend your cube by linking to another cube. This is called Linked
objects (measure group) in SQL Server 2005/2008. Can you link to the
dimension group? What is the potential usefulness of this feature?

(*) Split the cube into partitions. Analyze various partitioning options.
Justify your choice.

Import data into the cube created in the previous tasks from this list
using Integration Services. Prepare screenshots with description for
all steps.

Create your own SSIS package to manipulate data (define the source,
target and necessary mappings).

Define Analysis Services Processing Task.
Import data and check whether the process has finished successfully.

Using Microsoft SQL Server Management Studio and defined Analysis
Services Processing Task create Job, which will process your cube
automatically (SQL Server Agent -> Jobs -> New Job...).

(*) Write your own Visual Basic script that transforms the data.

Prepare a report (DW_FullName_L03.DOCX/PDF document)
containing description of all of the above issues.

4. Presentation

During classes, each student will have 5 minutes to present their task list to the

supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list (e.g.

creating cubes, import).
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Task List 4. Processing and accessing your
cube —-MDX, Excel, SQL Server
Management Studio, SQL Server
Reporting Services

1. General Task List Information

In this task list, students will learn how to use the multidimensional query
language (MDX) and access MS OLAP database from external tools.

2. Schedule

The report and (*) MDX application should be sent via email to the supervisor by
the last Monday (6:00 AM CET) before the classes during which the task list ought
to be presented. Email subject: DW_FullName_L04.

3. Tasks—The (*) symbol denotes optional items. Use one of the cubes created
while solving the previous task lists. Prepare screenshots with description for
all steps.

a) Create at least three calculated members, also a bit more complex, e.g.
percentage contribution within dimensions. Test their functionality in a
browser (Cube Browser) — prepare screenshots for tests. In the report,
list and describe created calculated members and justify their
usefulness.

b) Create at least four queries using multidimensional expressions (MDX).
Test their functionality — prepare screenshots for tests. In the report,
list and describe created queries and justify their usefulness.

c) Optimize the cube. In the report, describe and justify each
optimization, add also a screenshot of table structure. Consider the
following aspects:

i frequent queries to the cube
ii. database schema

iii. (*) normalization and denormalization of the tables (star vs.
snowflake schema)
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iv. (*) indexes
v.  granularity and the number of aggregations
vi. partitioning

d) Establish access to the cube from MS Excel. Use a pivot table. Analyze
the cube in Excel using its functionality (functions, charts). Find some
interesting charts (at least three) and interpret them. How can the
acquired information be used by the management authorities?
Provide screenshots with description from an analysis process.

e) Design five different reasonable reports using SQL Server Reporting
Services. Reports should access your cubes and allow filtering.
Prepare screenshots with description for each report.

f)  (*) Implement your own MDX application that uses the cube. ActiveX
Data Objects Multidimensional (ADO MD) and Decision Support
Objects (DSO) technologies are advised. You can use any tool, any
language and any database access technology. It can be either a
desktop or web application. Test your application — prepare
screenshots with description from tests.

g) Prepare areport (DW_FullName_L04.DOCX/PDF document)
containing description of all of the above issues. Add your opinion
about the Microsoft technology, point out advantages and
disadvantages.

4. Presentation

During classes, each student will have 5 minutes to present their task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of the techniques described in the task list
(e.g. creating MDX queries, using Pivot Table in MS Excel).
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Partll. SAS

SAS (Statistical Analysis System) Institute software is another tool utilized in task
lists no. 5 to 8. In particular, students will make themselves familiar with 4GL — a
manipulation language specialized for statistical analysis as well as
multidimensional modelling and OLAP analysis performed by means of this tool.

Introduction to SAS and 4GL

A fourth-generation programming language (abbreviated 4GL) is a programming
language or a programming environment designed with a specific purpose in
mind, such as the development of commercial business software. All 4GLs are
designed to reduce programming effort, the time it takes to develop software,
and the cost of software development.

When you first start SAS, the five main SAS windows open: Explorer, Results,
Program Editor, Log, and Output.

& 5K =TeEs
Fie Edt View Tools Run Solutions Window Help
v DA R A BalsX08
i B
Drterts of 'SAS Envioomert’ (c) 2002-2008 by S48 Institute Inc., Cary, BE, USK,
= == ware 9.2 (15
5 —gﬂ = WHCLAR, Site 2700283
=] = & on the VE2VSHONE platforn
Libraries  File Shortcuts  Favorite
Folders
BOTE: S48 Hion used.
A Tex 249 seconis
A o tine 2.27 Secends
Computer
[ ditor - Untitledl = {EoE ()
B Be Output - (Untitled) | E] Log - Untited) | [ Editor - Untitieat

3 CaUsers\Long live the Queen tn1, Coll

Fig. 36. The SAS main view.
SAS build-in libraries.

1. Sashelp is a permanent library that contains sample data and other files that
control how SAS works at your site. This is a read-only library.
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2. Sasuser is a permanent library that contains SAS files in the Profile catalogue
that store your personal settings. This is also a convenient place to store your
own files.

3. Workis a temporary library for files that do not need to be saved from session
to session. Note that files stored in this library are erased after the session is
terminated! Store your files in your own library to preserve them.

How to create your own library:

1. You can create SAS libraries using a point-and-click interface.
a) Click View = Explorer.
b) Click File - New in libraries.

¢) Inthe New Library window, specify information for the new library. If
you want the library to be created at the beginning of each SAS
session, click Enable at startup.

d) Click OK.
2. You can also type the following code into the editor and press Submit
libname lib name 'E:\path\on\the\disc';

How to import data into a library:

1. If you have SAS/ACCESS Interface to PC Files licensed, you can import PC
database files using the Import Wizard:

a) In SAS, click File - Import Data.

b) When the Import Wizard opens, follow the directions for importing
data. Choose the library it will belong to and give it a name in the
Member field.

2. You can view and save the PROC IMPORT code that the Import Wizard

generates.

How to view the structure of a database:

1. Type the following text into the editor and press Submit



2.

proc contents data=my library. all ;

run;

This will display the information about all tables in my_library. To choose a
specific table, usemy library.table name instead.

Functions you may find useful:

1.

10.

11.

where not (xpesel is missing); /* only observations with non-empty pesel */

SUBSTR (character-expression, position-expression [,
length-expression ] ) /* creates a substring of a string;
note: it starts with 1!*/

if expressionl then expression2; else expression3;
myString='Ala'||' MaKota'; /* string concatenation*/
INPUT (source, <? | ??>informat.)

a) source - contains the SAS character expression to which you want to apply a
specific informat.

b) ?or?? - The optional question mark (?) and double question mark (??)
format modifiers suppress the printing of both the error messages and the
input lines when invalid data values are read. The ? modifier suppresses the
invalid data message. The ?? modifier also suppresses the invalid data
message and, additionally, prevents the automatic variable _ERROR_ from
being set to 1 when invalid data are read.

c) informat. - is the SAS informat that you want to apply to the source.
FORMAT variable(s) <format> - sets variable print format
INT(arg) returns floor of a number
LENGTH(arg) — returns length of the argument
MAX(argument,...) returns the maximal value from arguments
MIN(argument,...) returns the minimal value from arguments

MEAN(argl,arg2,...) returns the mean from not missing values
arguments



12.

13.

14.

15.

16.

17.

18.

19.

MDY(m,d,y) returns the number of days since 01.01.1960

_N_ —the actual DATA STEP number (variable)

RETAIN x; — saves the value of variable x to the next data step
ROUND(arg,unit) — rounds a number to the nearest ‘unit’
SUBSTR(string,pos,len) — substring

SET <[library.Jname of data set> - determines active data set

WHERE (condition) — determines which observation will be processed

OUTPUT — in DATA STEP saves actual values of all variables as observations to
output data set

EXAMPLES
1. assignment
x=05;
2. set, load a table or tables (in the given order),

set tablel table2;
if-else

if x <5 then group ="A";
else if x > 100 group = "B";
else group =,,C";

Where clause
Data step Test.ZKara;
set Test.Czytelnik;

where not (xpesel is missing) and payment between 1.00
and 22.00;

keep idenl payment;
run;

do-end
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a. groups commands into blocks:

if years > 5 then do;
months = years * 12;
end;

b. loops:do while(condition); statement; end;
n = 0;
do until(n >= 5);
put n=; n + 1;
end;
6. Basic statistics
proc means
data=Test.Readers?2

maxdec=2 n mean std min max stderr median;

var AGE;

title 'Info on reader age.';
run;

7. Sorting

proc sort

data=Test.Czytelnik ( where =( not (xpesel is missing)
and payment>0))

out=Test.SortujKare;
by payment;
run;
8. Sql queries
proc sql;
create table Test.Ukarani as

select Czytelnik.idenl, =xpesel, wydzial, kara
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from Test.Czytelnik inner JOIN Test.Wypozyczenia on

Wypozyczenia.idenl=czytelnik.idenl

where (xpesel is not null) and

order by kara;
quit;
9. Merging
data sortIden;
set Test.Wypozyczenia;

where not(idenl is missing);

proc sort data=sortIden;

by idenl;

PROC MEANS DATA=sortIden NOPRINT;
by idenl;

OUTPUT OUT=Test.FeqgTable N=idenl;

data sortCzytelnik;

set Test.Czytelnik;

proc sort data=sortCzytelnik;

by idenl;

data Test.ReaderData;
merge Test.FeqTable sortCzytelnik;
by idenl;

run;

kara>0
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SAS Multidimensional Database

A multidimensional database (MDDB) is a specialized storage facility that enables

data to be pulled from a data warehouse or other data sources for storage in a

matrix-like format. The MDDB enables users to quickly retrieve multiple levels of

previously aggregated data through a multidimensional view.

How to create first MDDB in SAS

1. Choose EIS/OLAP APPLICATION BUILDER from the Solution menu.

[ s
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Fig. 37. Main Window

2. From EIS Main Menu choose METABASE to register your table in metabase.

B EIS Main Menu

[][=0] %]

Getting
Started

B applications

Dbject
Manager
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Efnetabase
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22 SAS/ASSIST

@Build
15

Report
Gallery

Fig. 37. METABASE creation.



3. Click the Add button in the tables box.

—_— o

— | & Metabase g@
— ository: SASUSER (E) Host
[snsusen &| [-LocA- || _Close |
< 3l <] 3]
fidd Dol | Dolste ficf Fait g Dher ferten
Lo Ferrram iy

Fig. 38. Adding Tables

4. Select the table which you are interested in from the Available box. If there is
no table which you are interested in, change the path value to another library.
Table names will appear in the tables box (in the metabase window, Fig. 38.)

(5 Select Table x|
_Path
[CC:\Proaran Files\SAS\SAS §.1\nl £%| [-LocAL- | & |
. 0K
R _l N p—
ADSHSG - _I ﬁ
2';255 I 8 e
ASSCHGR
ASSOCIA v~ =T
<] [*] <] (]
- fuked Doumny | Bolets .ﬁa'ia',{ | Fifi g | Dwmists
£ e g
Fig. 39. Selecting the table.
5. Select the table which you added in the previous step. And click the COLUMN

button. The Column window will appear. In the Columns box you can see all

the available columns from the table which you selected in point 4. Select the
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columns which you are interested in and press Add from the attributes box.

B Columns

BEX

Table: [TABLE SASHELP.PRDSAL 2

Close
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Country
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Honth

Honth/ Tear
Predicted Sales
Product
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( ]
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VARFHMT
VAR INFHT
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WARLEN ]
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VARTYPE H

DOLLAR12.2
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Fig. 40. Selecting the columns.

Select the attributes for your columns. Click the OK button when you finish.

] Select Attributes

ACTUAL Actug A
ANALYSIS fAnaly |

BUDGET Budge
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CLASS Class

COLOR Dizpl¥ |
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Fig. 41. The attributes selection.

If you choose the analysis attribute you also have to select an analysis type

such as SUM, MIN, MAX etc.
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Fig. 42. Analysis Type Selection

If you want to create hierarchical values press the Add button from the
attributes box in the metabox window. Select HIERARCH from the Select
Attributes window.

5] Select Attributes
1] 4

CONTROL Control data set (experimental) D Cancel
CSFDS Critical Success Factor data set D

EP ILDG Table post-processing 0 Help
HIERARCH Drill down hierarchies C 4
MAP INFO Map navigation table 0

ORGDATA Organization Chart Data D

PARETO Pareto data set D

PROLOG Table pre-processing 0

SUMMARY Summar ized data set D

< >

Al Coiuvmne | Belets farked Feive T barde

EREITEN Forsoms 8 e

Fig. 43. Adding a new hierarchy.

The Table Hierarchies window will appear. In the Available box you will see all
columns which can be used to build hierarchical values. Choose columns
which you are interested in and move them (by clicking the arrow) to the
Selected box. Type values name and press OK (if you want to create more
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hierarchical values press Add instead of OK) and you have registered the table

in the metabase.

B Table Hierarchies

=)

Place

Hierarchy Information

Description: |Time

Columns
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Country | Year
Month — A Quarter
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Options
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0K

Cancel

fAdd
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Help
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Fig. 44. Creating the hierarchy.

Select DATA ACCESS from the Object Database box and MULTIDIMENSIONAL
DATABASE from the Objects box. Press the Build button. The SAS/EIS

Multidimensional Database window will appear.

B SAS/EIS: Add
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Multidimensional Reports A
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Close
Bookmark
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Fig. 45. Adding MDDB.




10. Now you have to fill in all fields. Type the name and description in proper

fields. Press the arrow near MDDB to select the name and path (library)

where MDDB will be saved. Press the arrow near the table to select the table

from metabase on which you want build MDDB. Select Dimension and

Analysis attributes by clicking the arrow near this fields. When you have all

fields filled press Create.

B SAS/EIS: Multidimensional Database

@I Hame : I](IJST

Cancel |

Description: |opis kostki
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— Customize. ..
fAdvanced. . .
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product cat
time

J ﬂ Source. ..

Predicted Sales
fictual Sales

Help
B
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Fig. 46. Creating MDDB

11. And finally you have created MDDB in SAS. You can see your MDDB in the
library which you set in this step.

SAS

%]

»
\y Multidimensional Database KOSTKAQ. KOSTKAQ
has been created.
Completion time: 0:00:00

Fig. 47. New MDDB

Browsing MDDB — multidimensional report

Now probably you want to view your table. You can click on its icon in the library

but it is rather useless if you want to analyze data. On the following pages you will

find out how you can present data from your MDDB.
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1. From SAS/EIS Build EIS window (the same as in point 9 in the previous
section). Click Add. Select Multidimensional Reports from Object database and
press the Build button. SAS/EIS Multidimensional Report window will appear.

B SAS/EIS: Add =Jo/&d

Close
Multidimensional Reports - Bookmar k

Data ficcess

Busziness Reports Setup ki

Busz iness Graphs |
Presentation Tools l Build
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o Help |
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:

|=]

[

fApplication Screen Builder ~
Bubble chart |
Graphical variance report

Map

Multidimensional business trends
Multidimensional chart

Multidimensional pie chart
Multidimensional report i
Org tional chart |

gl

Fig. 48. Adding Multidimensional Report.

2. Fill in name and description fields. Press the arrow near Table to select your
cube. Notice that in the Select table window there is also table which you
added to metabase in the first steps of the previous section. Select columns
and statistic by pressing the arrows near the proper fields. You can test your
report by pressing the Test button. When you have filled in all field press OK.

# SAS/EIS Multidimensional Report =Jo&d
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Fig. 49. Multidimensional Report creation.
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3. And you have created a Multidimensional Report. Now you can drill down (or

up) your hierarchical values by doubleclicking their names.
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Fig. 50. The report.
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Browsing MDDB — charts
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1. From EIS Main Menu choose Report Gallery and then Advanced Graphic
Library. You can see the Advanced Graphic Library window. Drag your MDDB

from your library (explorer’s window) and drop to the charts window. Next
choose the type of chart and drop your cube on the icon.
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Fig.51. Chart type selection.

2. Choose dimensions and measures that you want to show on the chart. For

different chart types a different number of dimension and measures could be

available. When you choose everything click OK to create the chart.
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Fig. 52. Columns selection.

And finally you have created the chart. When you right-click on the chart you
will see a pop-up menu with chart options. You can change the layout, colors
and many more attributes of your chart. If you use hierarchical values to
create you can now drill down (up) these attributes to receive more or less

specific data.
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Task List 5. Introduction to SAS and 4GL

1. General Task List Information

In this task list students will be introduced to the SAS environment and 4GL
language.

2. Schedule

The report containing the solution prepared by students should be sent via email
to the supervisor by the last Monday (6:00 AM CET) before the classes during
which the task list ought to be presented. Email subject: DW_FullName_LO5.

3. Tasks —The (*) symbol denotes optional items. Prepare screenshots with
description for all steps.

1. Find the appropriate data set — the regular one is the library data (in the
dBase format); it is published on the e-learning platform available for the
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course, e.g. Stopka 3. Another data set will be rewarded with the
additional score.

2. Create your own library using your surname. A library is equivalent to a
folder. Unlike all others, the library work is temporal - it used to be erased
at launching and closing the system.

3. Import your source data set into the SAS environment. In the case of the
library data set, import from DBF format and use reader (czytelnicy) and
loan (wypozyczenia) data. Work by adding new issues to a single data
step. Preserve the final data step, e.g. in your personal folder. In order

to launch a piece of code, mark it and press F8 (or the appropriate icon).

4. Observe the structure of your data (proc contents). In the case of library
data use e.g. the readers database. Columns (fields) in SAS are called
variables. Rows (records) are called observations.

5. Inthe case of library data, use only observations (rows) with a non-empty
pesel identity number (variable/field xpesel) for further processing. Derive
some additional variables from others, e.g. from xpesel create two new:
year and month of the date of birth; first two digits and the following two
digits, respectively. Estimate the age of a reader.

Data step readers2; /* the final set (it creates
data set readers?2); If you use the same name as your
source data (czyt), the system overwrites its
previous version */

set czyt; /* adds source set "czyt" to data set

*/

where not (xpesel is missing); /* only observations
with non-empty pesel */

year=...;

age=11ll-year; /* creates new variable "age" in
the data set */

month=...; /* adds a new variable month to
final data set */

keep idenl month age year; /* preserve only useful
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variables */

run;

Change the type of the month variable from character to numeric by
multiplying by 1 (not the best method) or by using input function. Instead
of 111-year use another statement with better results (if) or something
else.

In the case of other source database, perform some adequate processing.

6. Exploit other parameters of where e.g. contains, between ... and ..., in (...).
You can drop or keep variables.

7. Prepare a report (DW_FullName_L05.DOCX/PDF document) containing
documentation from the exercises, including screenshots, 4GL codes, SAS
system logs and description of analytical data used (in case of data other
than library).

4. Presentation

During classes, each student will have 5 minutes to present their task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of the techniques.
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Task List 6. Analysing data using SAS tools

1. General Task List Information

In this task list, students will learn how to perform basic statistical analysis of the
data and how to cleanse the data.

2. Schedule

The report with the student solutions should be sent via email to the supervisor
by the last Monday (6:00 AM CET) before the classes during which the task list
ought to be presented. Email subject: DW_FullName_L06.

3. Tasks —The (*) symbol denotes optional items. Prepare screenshots with
description for all steps.

1. Make some statistics on your data (proc means). For library data set, it
should be at least:
a) By the year of birth.
b) What is the top month of birth?
c¢) What is the average, maximum, minimum, and standard deviation of
the readers’ age?
d) Remove readers with wrong month or year of birth.
e) Save in a new set all months of year with the appropriate number of

readers born
proc means;

by month;

output out=my output mean
(month)=month;

2. Sorting. Select two tables to join. Sort each of them by the appropriate
variable (key), e.g. in the case of library data:
proc sort data=my library.sourceData
out=my library.outputData;

by keyVariablel keyVariablel;

run;
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The data parameter is Data Set, which can be either a concrete external
file on the hard disk or a view — a logical set of data obtained from the
output of the certain code.

3. Inthe case of library data, calculate the number of loans for each reader
(means). Join this information with the reader data (merge). What is the
age of the most active reader?

Use merge for joins:

data work.my result;

merge my library.first set
my library.second set;

by my id variable;
run;

In case of other source database, perform the adequate processing.

4. How procedure freq can be useful? It delivers the set of values for the
sorted source data set.

5. (*) In the case of library data attach the gender data (the separate DBF
file) and create some reasonable statistics (an optional item).

6. (*) Give some reasonable examples for procedures tabulate and
univariate.

7. (*) What do you suggest to clean your data? (an optional item)
(*) Imagine you need to create a new variable which values are calculated
from other observation or observations (not only from the currently
processed one). How can you reach it? Give an example for your data. (an
optional item)

9. (*) How can the standard SQL queries be invoked in the SAS environment?
Give some examples for your data (at least 3). (an optional item)

10. (*) Give an example for the proper usage of SYMPUT and PUT statements

11. Prepare a report (DW_FullName_L06.DOCX/PDF format) containing
documentation from the exercises, including screenshots, 4GL codes, SAS
system logs, statistics, descriptions of own solutions, conclusions and
other remarks related to the subject.

4. Presentation
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During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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Task List 7. The idea of multidimensional
databases — cubes in SAS

1. General Task List Information
In this task list, students will learn how to create cubes in SAS.
2. Schedule

The report containing the students’ solutions should be sent via email to the
supervisor by the last Monday (6:00 AM CET) before the classes during which the
task list ought to be presented. Email subject: DW_FullName_LO7.

3. Tasks —The (*) symbol denotes optional items. Prepare screenshots with
description for all steps.

a. Create some new reasonable hierarchical variables derived from
other ones. In the case of the standard library data these can be
the following variables: day, month and year of loan (datawyp)
and return date (datazwr); functions day, month, year, and
expected as well as real loan period, e.g.:

data my lib.loans new;

/* the source is the loan data set (table) -
wypozyczenia, with non-empty observations. Can you the
difference compared to the previous task list? */

set my lib.loan (where=(not (datawyp = . or datazwr =

D))
loan year = year (datawyp); /* new variable */
loan month = month (datawyp):
loan day =

/* ...and similarly for the return date
(datazwr) */
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loan period = datazwr - datawyp;
expected period = termzwr - datawyp;

/* the number of days exceeded. Return before the
deadline - 0 */

if loan period - expected period > 0

then overdraft
expected period;

loan period -

else overdraft = 0;

run;

Note that another, non-standard data set will be rewarded with an
additional point. To the report attach the listing of the 4GL source code

b. Merge the obtained loan data set with reader data (in the case of
library data set). Keep only valuable variables (keep), e.g. fine,
faculty, reader's age. This way you get the input data set for the
multidimensional database (MDDB). Attach to the report the
listing of the 4GL source code.

c. (*)Suggest your own interesting and new variables, reasonable
for data you have chosen. Attach your source code and the
description of new variables to your report. (an optional item). To
the report attach the listing of the 4GL source code.

d. Create the multidimensional database, in the case of standard
library data by using proc MDDB:

proc mddb data=my lib.my source
out=my library.my output;

/* dimensions and measures i.e. all used
variables */

class loan day loan month loan year ... fine
reminder loan period,
expected period overdraft ...;




/* dimension hierarchies */

hierarchy loan year loan month loan day
/name="'Loan date';

hierarchy return year return month return day
/name='Return date';

/* Measures (numeric values) */
var loan period /n nmiss sum uss min max;
var fine /n sum;
var expected period;

run;

Attach to the report the listing of the 4GL source code.

e. Prepare a report (DW_FullName_L07.DOCX/PDF format)
containing documentation from the exercises, including
screenshots, listings of 4GL code, SAS system logs, statistics,
descriptions of own solutions, conclusions and other remarks
related to the subject.

4. Presentation

During classes, each student will have 5 minutes to present the task list to the

supervisor. During presentation of the task list students should describe their own

solutions and prove the knowledge of techniques described in the task list.
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Task List 8. Metadata, OLAP reports and
charts in SAS

1. General Task List Information

In this task list, students will learn how to create metadata for MDDB using
EIS/OLAP Application Builder and OLAP reports and charts.

2. Schedule

The report with the students’ solutions should be sent via email to the supervisor
by the last Monday (6:00 AM CET) before the classes during which the task list
ought to be presented. Email subject: DW_FullName_L0S.

3. Tasks —the (*) symbol denotes optional items. Prepare screenshots with
description for all steps. To complete task listed below you can use MDDB
prepared during Task List 7.

a) Create the appropriate metadata for your MDDB using EIS/OLAP
Application Builder. Do not forget hierarchies for your dimensions,
e.g. year-month-day.

b) (*) Do you know another way to create a MDDB without proc mddb
(an optional item)?

c) (*) What other hierarchies have you proposed? (an optional item)

d) What is the content of the obtained database. Change the layout
(e.g. with the right mouse button) by pivoting i.e. the exchange rows
and columns. Consider aggregations.

e) Create some sensible OLAP charts for your data (at least 5), e.g. by
drag and drop a DB onto one of charts available, Reporting ->
EIS/OLAP report gallery -> e.g. Advanced Graphical Reports. The
charts should provide different knowledge. Show the drill-down, roll-
up and selection options for hierarchies. Change the layout of your
charts (also the format of presented values). Save one of your charts
in the JPEG format and add some other graphical objects (e.g. arrows
with description for most important chart pieces) using an external
graphical toll. What are your conclusions drawn from your charts?
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Create one flat and one hierarchical report (in the form of a tree).
This is the most significant item in the list. Every picture (screenshot)
should have a caption that explains the meaning of its axis.

f) (*) Are you able to create any 4-, 5- or 6-dimensional charts? Provide
an explanation (an optional item)

g) What probable conclusions (organizational, sociological, financial,
etc.) can be drawn from your analyses?

h) (*)Is it possible to provide any rules for matching the kind of chart to
data type? (an optional item)

i) (*) Create some measures which will be calculated on the fly (online).
How have you achieved them? (an optional item)

j)  (*) Are you able to merge reader data with the map of Poland
available in SAS (GIS)? This item is valid only for the standard library
data source. (an optional item)

k) (*) Note that you can exploit other source data instead of the regular
one. You will get an additional point.

I) Prepare areport (DW_FullName_L08.DOCX/PDF format) containing
documentation from the exercises, including screenshots, listing of
4GL codes, SAS system logs, statistics, descriptions of own solutions,
conclusions and other remarks related to the subject. Add your
opinion about the SAS technology, point out advantages and
disadvantages. Compare the SAS tools with Microsoft tools. Which
one, in your opinion, is better — justify your choice.

4. Presentation

During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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PartlIIl. Project

Task List 9. Choose your Tool with
justification and prepare data set
for analysis

1. General Task List Information

In this task list students will have to choose the tool (Microsoft, SAS or another)
for the rest of the classes. They also have to browse for and prepare a dataset
(data cleansing process) with which they will work while preparing the following
task lists (from 10 to 13).

2. Schedule

The report containing the solution worked out by students should be sent via
email to the supervisor by the last Monday (6:00 AM CET) before the classes
during which task list ought to be presented. Email subject: DW_FullName_L09.

3. Tasks —The (*) symbol denotes optional items

a. Based on your experience from the previous task lists choose tools
with which you will accomplish the project. Please read and
analyze the task lists 9 to 13 before you make your final decision.
In the report justify your decision.

b. Browse for a complex dataset for your project. Complexity of the
dataset will affect the final grade. You can, for example, analyze
your phone billings, your invoices, history of your activities on
various web sites, logs from your own computer etc. In the report
describe your dataset.

¢. Analyze your dataset and describe the data cleansing process you
will have to perform. What new data you can extract, which data
have to be cleansed and which can be aggregate?

d. (*) Propose at least 2 different cubes you are planning to design.
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e. (*)Propose at least five different and useful measures and 10
different and useful dimensions you will be able to design for your
cubes.

f. Prepare a report (DW_FullName_L09.DOCX/PDF document)
containing description of all above items.

4. Presentation

During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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Task List 10. ETL process — transfer data to
database, derived variables

1. General Task List Information

In this task list students will have to prepare an ETL process which will transfer
their dataset from raw data files to OLTP database.

2. Schedule

The report containing the solution worked out by students should be sent via
email to the supervisor by the last Monday (6:00 AM CET) before the classes
during which the task list ought to be presented. Email subject:
DW_FullName_L10.

3. Tasks —the (*) symbol denotes optional items. Document all steps with
screenshots and description.

a. Prepare the ETL process - Extraction, Transformation, Loading.

i. Extraction — extract data from your dataset and assign
appropriate datatypes.

ii. Transformation —transform data to appropriate data
types, modify if needed and apply your cleansing process
described in Task List 9.

iii. Transformation — extract new data — derived columns,
derived variables.

iv. Loading — design the OLTP database which will be able to
store your transformed data. Next, load this data to the
OLTP database.

b. Prepare a report (DW_FullName_L10.DOCX/PDF document)
containing description of all above items. Include in the report
screenshots and description of all transformations and the OLTP
database. Attach also listings of all source code you have
produced while working on this task list.

4. Presentation
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During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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Task List 11. Cubes, measures, dimensions

1. General Task List Information

In this task list student will have to design cube measures, cube dimensions and

finally the cubes.

2. Schedule

The report containing the solution worked out by students should be sent via

email to the supervisor by the last Monday (6:00 AM CET) before the classes

during which the task list ought to be presented. Email subject:
DW_FullName_L11.

3. Tasks —the (*) symbol denotes optional items. Document all steps with

screenshots and description. Design at least 3 cubes; for each of them:

a)

b)

c)

d)

Define a fact table, measures (including calculated measure) and
dimensions for the cube. It also covers hierarchies of dimensions.

Define the method of storing data (MOLAP, ROLAP, HOLAP). Justify
your choice.

Consider different aggregation options and justify your choices.
Analyze granularity and the possibility of data explosion.

Create/process the cube.

Prepare a report (DW_FullName_L11.DOCX/PDF document)
containing description of all above items. Include in the report
screenshots and description of your cubes, measures and dimensions
(with reasonable justification why you have created them). Attach
also listings of all source code you have produced while working on
this task list.

4. Presentation

During classes, each student will have 5 minutes to present the task list to the

supervisor. During presentation of the task list students should describe their own

solutions and prove the knowledge of techniques described in the task list.
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Task List 12. Reports and Charts — selection
and adjustment, cubes efficiency
issues

1. General Task List Information

In this task list students will have to analyze their cubes, optimize them and finally
prepare reasonable reports and charts.

2. Schedule

The report containing the solution worked out by students should be sent via
email to the supervisor by the last Monday (6:00 AM CET) before the classes
during which the task list ought to be presented. Email subject:
DW_FullName_L12.

3. Tasks —the (*) symbol denotes optional items. Document all steps with
screenshots and description.

a) Optimize the cubes. In the report, describe and justify each
optimization.

b) Prepare 5 reports and 5 charts for each cube. Select only reasonable
charts and reports, i.e. those that can provide potentially useful
knowledge. Adjust their type (layout) to the nature of the presented
values, e.g. a pie chart for percentages instead of a bar or linear
chart.

c) Analyze your reports and charts. Add conclusions, interpretations and
usability of charts to the report.

d) Prepare a report (DW_FullName_L12.DOCX/PDF document)
containing description of all above items. Include in the report
screenshots, description and interpretation of all reports and charts.
Attach also listings of all source code you have produced while
working on this task list.

4. Presentation
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During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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Task List 13. Processing and accessing your
cube

1. General Task List Information

In this task list students will have to design their own application which will
automatically process cubes and allow accessing data in cubes.

2. Schedule

The report containing the solution worked out by students and the application
source code should be sent via email to the supervisor by the last Monday (6:00
AM CET) before the classes during which the task list ought to be presented. Email
subject: DW_FullName_L13.

3. Tasks —the (*) symbol denotes optional items.

a) Prepare an application (web or desktop any programming language
allowed) which will be able to process your cubes.

b) Add to your application new functionality which will allow accessing
your cubes, execute a query and present the results.

c) Prepare a final report (DW_FullName_L13.DOCX/PDF document)
containing extended and corrected reports from the task lists 9-12.
Add screenshots and description of designed application.

4. Presentation

During classes, each student will have 5 minutes to present the task list to the
supervisor. During presentation of the task list students should describe their own
solutions and prove the knowledge of techniques described in the task list.
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