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What is Olap?

OLAP (Online Analytical processing) is a category of software tools designed to
help you to extract information from your data to support better decision-
making.

[DATA } [INFORMATION }
4 hd N

Data processed, structured or
presented in a given context
so as to make them useful.
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Raw material, plain
facts




ESPEN
1
What is Olap?

Most operational databases (OLTP- Online

Transaction Processing) are designed to store your
data, not to help you analyze it as OLAP does. For
that reason it is called Online Analytical processing.

OLAP allows users to analyse database information
from multiple sources at one time.
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What is Olap?

While relational databases are considered to be two-dimensional, OLAP is
multidimensional, meaning the information can be compared in many
different ways.

The OLAP Cube consists on some countable variables (measures) such as ha.
aggregated by a set of dimensions:

— Spatial dimensions (e.g. NUTS regions).
- Thematic dimensions (e.g. land cover).
- Temporal dimensions.
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What is Olap?

Dimensions: Represents the themes of interest for a user.

Geospatial: Nuts Temporal: Years 90-00-06
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What is Olap?

Dimensions are organised, hierachically into levels.

NUTS 1

S

NUTS 2

NUTS 3




What is Olap?

« In order to process database information using OLAP, an OLAP
server is required to organize and compare the information.

* In this case, the Microsoft Analysis Services 2000 is used.
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How to use the cube?

An OLAP Cube can be queried online and offline.

So far, the online connection has not been implemented
for outside ETCSIA/UAB consortium members.

In order to test the cube, we provide a single file .CUB
which works offline. An offline cube file is a file that
stores a portion of the source data from an OLAP server
database. This allows you to continue to make changes to
PivotTable and PivotChart reports when the server is
unavailable or you're disconnected from the network.

The .CUB file can be connected to and queried from
Microsoft Excel 2010 with a few steps detailed in the
following slides.




Connecting to the Offline Cube...

(With Microsoft Excel 2003)




Connecting to the OFFLINE Cube with MS Excel 2003

Select “Pivot Table...” in the Data Menu

Microsoft Excel - Book1

@_1 File Edit ‘Yiew Insert Faormat Tools | Data | Window  Help
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Connecting to the OFFLINE Cube with MS Excel 2003

Select “External data source” and Pivot Table as report type

PivoiTable and PivotChart Wizard - 5tep 1 of 3

Where is the data that wou want to analyze?
() Microsoft Office Excel list or database

@iE__xternal data source;

" Mulkiple consolidation ranges

What kind of report do wou wank bo create?
{*) PivotTable

) PivokChart report {with PivokT able report)

hext > | [ Einish
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Connecting to the OFFLINE Cube with MS Excel 2003

Click on “Get Data...” PivotTable and PivotChart Wizard - Step 20f 3 [?[X]

Where is your external data stored?

.. | Mo data fields have been retrieved,

To use an Office Data Connection {.odc) file, click cancel and then use the
Import Data command {Data menu, Import External Data submenu) ko

open the file,
[ Cancel ] [ < Back. ]
Go to “OLAP Cubes” Tab
Databases] Queries OLAP Cubes l Ok
Choose <New Data Source> o Cancel
n?iglaar?d Browse...
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Connecting to the OFFLINE Cube with MS Excel 2003

Write down a name for your connection

Choose “MS OLE DB Provider for OLAP Services 8.0 (note:
this component should be installed in order to connect to an

OLAP Cube) _
Click Conne Ct . button “WWhat name do you want to give your data source?

1.|ESPDN_EUBE

Select an OLAP provider for the databasze vou want to access:

M Hicrozoft OLE DB Provider for OLAP Services 8.0

Click Connect and enter any infarmation requested by the provider:

3. Connect...
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@ | Cancel |




Connecting to the OFFLINE Cube with MS Excel 2003

Choose Cube file, and browse and choose the .cub file in your
computer

CI iCk FiniSh # Multidimensional Connection

This wizard will help vou conneck ko a rmulkidimensional data source,

Choose the location of the multidimensional data source that wou
wank to use,

(" Analysis server f* Cube file

File: |03_D&Y2_2\ESPOMCUBEDS_0542_2.cub ...

[] (]

| Einish | Cancel




Connecting to the OFFLINE Cube with MS Excel 2003

Click OK

Datahases] Queries  OLAP Cubes l

<Mew Data Sourcer

cubo wigjo

fechas
rmidlard
mounkaing
prueas

Create Mew Data Source EJ

What name do pou want to give pour data source?
1. |ESPON_CUBE

Select an OLAP provider for the database pou want to access:

2 |Microsofl OLE DB Provider for OLAP Services 8.0 ﬂ

Click Connect and enter any information reguested by the provider:

| ESPOMCUBED3_0BY2

Select the Cube that containg the data you want:
4. |ESPONCUBEQ3_DRV2 |

™ Save my uzer ID and password in the data source definition

@ ak. | Cancel |

5]

OF.

— created
~“—|  Click OK
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Delete
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Connecting to the OFFLINE Cube with MS Excel 2003

PivotTable and PivotChart Wizard - Step 20f 3 [2|[X] C 1 .
>
Where is your external data stored? Clle NeXt

Get Data... | Data fields have been retrieved.

To use an Office Data Connection {.odc) file, dick cancel and then use the
Import Data command {Daka menu, Import External Data submenu) ko

open the file.
Finish

Zancel ][ < Back.

Choose either a neW Or PivoiTable and PivotChart Wizard - Step 3 of 3

existing worksheet ﬁ

Click Finish
[ Layaut, ., ][ Qptions. ., ] [ Cancel ][ < Back ]

Where do wou want to put the PivotTable report?

() Mews worksheet
(¥) Existing worksheet

Click Finish ta create your PivotTable report,




Connecting to the Offline Cube...

(With Microsoft Excel 2010)




Insert Page Layout

il Sort Filter

Then, select “Add” and in the
next window “Browse for =
More...” R

Workbook Connections Connection files on this computer
""" = -| MSN MoneyCentral Investor Currency Rates

i [Blank]
MSN MoneyCentral Investor Major Indicies

[Blank]
mfm-| MSN MoneyCentral Investor Stock Quotes
%8 [Blank]

21

Show: IAII Connections _v_l

MName = I Description I Last Refreshed

ErORErties:

Refresh ‘ N I

Maraaesets

Locations where connections are used In this workbook

en Cancel

Close |
7

Q




Connecting to the OFFLINE Cube with MS Excel 2010

In the window search for the folder where you have your .cub

file...

Select Data Source

Lookin: |@ My Data Sources
: '3+Cannect to New Data Source
HE) ‘@) +NewsQLServerConnection
Documentos %MSN MoneyCentral Investor Currency Rates
b2z %MSN MoneyCentral Investor Major Indicies
e %MSN MoneyCentral Investor Stock Quotes
Escritoria

\

IMis documentos

@

21|
He-3 X

Look in: [ ) LEAC

Mi PC
3
Mis sitios de red
File pame: [ | New Source.
Files of type: 'AII Data Sources L'
Tools ‘ hd Cancel

Select it and click
“Qpen”

9

Escritoria

Mis documentos

Mi PC

<

Mis sitios de red

LY =) Leac_3dates.cub

4) %] SlicerDDL

Documentos
recientes

File name: |

LI New Source...
[~

Files of type: iAII Data Sources

Tools T

o |
/e
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Connecting to the OFFLINE Cube with MS Excel 2010

Select how do you want to view the data.

The default is as Pivot Table Report

Se I eCt th e rOWS an d Select how you want to view this data in your workbook,

j " Table
columns where you want = & aereie e

iis © PivotChart and PivotTable Report

tO See the reSUItS and _Y € Only Create Connection

Where do you want to put the data?
(' Existing worksheet:

[=3D$4 =

" New worksheet

C I i C k O k Properties... | l OK l Cancel I




Working with the CUBE

(With Microsoft Excel 2003)




The Cube Is ready to be used!

BT Microsoft Excel - Book1

(4] Fle Edt View Inset Format  Tools
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d
A3 - =

Al B [ ¢ |

[ H ] g [k T L [ M [ W [ 0 | 7 PivotrableFieldList ¥ x

I Drag items ta the PivotTable repart

E Biogeographic Regions 08

[S] CLo0 Hierarchial

[] CL00 Hierarchial LEAC
[S] CL06 Hierarchial

[S] CL06 Hirarchial LEAC
[=] Dominant Land Corver 00
[=] Dominant Land Cover 06
[ Elevation Ereakdown

E Large Urban Zones

[=] Massif Areas

[S] Massifs

E Muts 03 Hierarchial
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H 4 » vl Sheetl /Sheetz / Shest3 /
Ready

ENuts 06 Hierarchial

E Muts 3 Code 03

[5] Muts 3 Code 06

E Regional Sea Basins

[S]River Basin Districts UE
Attiva people 2003
Attiva people 2006
GDF M€ 2003
GDF M€ 2006
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Querying the Cube

Drag & Drop dimensions (e.g. Nuts 3 Code 06) in the Row Area:

B Microsoft Excel - Book?

i) Fle Edt View [nsert Formab  Jools Data  Window Help Type: a question For help
N H RS AVE KR S92 E -] P e g i piel IR

e It ol B U RAY N | 2] 3] X2 Reply with Changes. , Fod Review. [l

A3 - A
A [ 8 T ¢ T o [ T F T & [ H ] [0 T w T L [ M [ N T 5 pivotlableFieldList v x

; I Drag items to the PivotTable report
| 3] #-[2 Biogeographic Regions 08
| 4 [Nuts 3 Code 06 |~ ) [5] CLC0O Hierarchial

5 [AD777
TAL'”? £ E(L(DD Hierarchial LEAC
7 laTi e[ CLC08 Hiersrctisl
5 |aTi2 i [5] CLCOG Hierarchial LEAC
| 2 |aTi13 e [S]pomimant Land cover o0
[ 10 |AT121 & [ Daminant Land Caver 06
|11 |AT122 i [ Elewation reakdoun
12 |AT123
5 (A4 il [ Large Urban Zones
i [aT125 il [ MassiF Areas
[15 |AT128 & [ Massifs
|16 |AT127 ) [5]Nuts 03 Hirarchial
|17 |AT130 @ [SNuts 06 Hierarchial
|18 jAT211 il []Nuts 3 Cods 03

19 [AT212
150 |AT213 ) [5]Nuts 3 Code 06
51 |aT221 i [S]Regional Sea Basins
E ATZI2 - [5] River Basin Districts UE
| 23 |AT223 | Active people 2003
%ﬁgig Active people 2008
15 P GDP M 2003
o7 (AT GDP M 2006
[28 |AT312 Hectares
129 |aT313 Unemployment 2003
| 30 |AT314 Linemployment 2006
| 31 |AT315
|32 |aT321
|53 |AT302
| 34 |AT323
| 35 |AT331
| 36 |aT332
| 57 |aT333
| 38 |aT334
| 39 |AT335
| 40 |AT321
[ 41 |AT342
| 42 |BAZ??
|43 |BET00
|44 |BE211
| 45 |BE212
| 45 |BE?13
| 47 |BE221
| 45 |BE222 v Row Area v
W 4 » »\Sheet1 | chestz / Sheet3 / < 2|

Ready NUM




Querying the Cube

Drag & Drop measures (e.g. GDP M€ 06) in the Data Area:

2 Microsoft Excel

(] Fle Edit Wew Insert Format Tooks Data  Window Help

ook

INEEHRIGRIFE| AR F9 o082 S e B - 10 5|8 % o uf %
Hier B | T A |Z i | ¥ Reply with Changes... End Review.., ]
A3 - A GDP ME 2008
A | B [ ¢ [ o [ e [ F T o6 [ w [ 0 [ 0 T K [ L [ ™M [ N [ 5 piottableFieldList v x

; | Drag items to the PivotTable repart
3 JGDP ME 2008 il [Z] Biogeographic Regions 08
| 4 [Muts 3 Code 05 | » [Total il [5]CLC00 Herarchiel
%23’;’ gigg;ggggg ) [ CLC0 Hierarchial LEAC
|7 |ami 7281931807 " (] L0 Hierarctial

[ 5 |aTi12 3193 773684 il [5]CLC06 Hierarchial LEAC
IERDGEE 1770 642609 ! [=]Cominant Land Caver 00
[0 |AT121 5713980057 8 []Cominant Land Cover D&
%ﬂ% igj;gg?z;g i [S]elevation Breakdown
13 aTr2e 4732572801 i [=]Large Urban Zones
{14 |AT125 1898,205201 Bl [2]Massif Areas
(15 |aT126 8112,046373) el [ massifs
|16 |AT127 11524 568537 1 [ Muts 03 Hierarchial
iATWSD 63463 5694 @ ENuts 0 Hierarchizl
e - G
|20 |aT213 3523139297 = [F]Nuts 3 Code 06
[ 21 |AT221 1313397141 & [=]Regional Sea Basins
|22 |aT222 2040074413 el []Rver Basin Districts LE
(23 |aT223 4728079903 [T8Jéctive peopie Z003
R R—F
[ 26 |AT226 2434 436215 [ig|oe e 2033
| 27 |AT311 6298 746306 [33]P Me 2006
|29 |aT312 21018, 23391 [33]Hectares
|29 |AT313 3483 482771 [33]unemployment 2003
% igl ; g?gg gg;i; unemp\uyment 2006
| 32 |aT321 193 4053396,
|33 |aT322 4555,104042
|34 |AT323 1275938914
(35 |AT331 1117 052467
|36 |aT332 9166,509865|
|37 |AT333 1153 767175
|38 |AT334 2950 55951
|39 |AT335 7452338255
|40 |AT3N 2947 980575
|41 |AT342 8252, 260815
|42 |Base? 0
|43 |BE100 55130 90852
|44 |BE211 36432 08288
| 45 |BE212 5929,114352
| 46 |BE213 12205 41349
|47 |BE221 11531 85324
| 43 |BE222 4739 96753, v Data Area v
M 4 » W]Sheetl {sheetz /shests / < >

Ready fUM




Querying the Cube

Drag & Drop other measures (e.g. CLCO6 hierarchial Level 1) in the Column
Area:

B3 Microsoft Excel - Book1

iE] ple Edt Mew Inset Format  Tools Data  Window Help Type: a question for help
N EE RIS G- 9 |2 = -4 &6l 4 © g i piel -0 -/ B 7 U] IR I ] E-S-A-H
Lia d ) ) NERSTEN] B

43 - A DP WE 2006

A [ B I c [ [} E "~ PivotTable Field List - x

; Drag items to the PivotTable repart
3 [GOF Weaih_ [Leval T =] ¥ [ Bogeaaranhic Reaos 08
|4 [Muts 3 Oode 05 | » |1 Artiicial suraces 2 Agricultural areas 3 Forest and semi natural areas 4 Wetlands EWaerbodie |y Sjetcon erarchil
& [AD7?P i 067 o1Ed 0180172694 S
& |AL?92 0,001208761 0,154551764 0,28049714 a
A 197 0577378 360 583028 150252415 E E S
|5 |aTi12 1083 460253 1743 400225 278 7536963 6129191205 Level1
EREE] 465,7078347 596,6163315 4142395753 1204954305 Level 2
110 |ATI21 1443 333608 2662574183 1453 595441 0,179007983 Level 3
|11 |AT122 2022 32244 2030112194 1398 791619 1 [ CLeos Herarchil 4
112 |ATI23 185311915 1507 431827 7B7 4337577 &) [ et L ccer 0
13 |ATI24 1274 770283 2178 78357 1205 322014 2 590318638
|14 |AT125 564 5829655 1229 536177 112 5733632 &l-[5] Dominant Land Cover 06
115 |AT126 2472 593142 2695 315253 841.4418003 1,043189434 # [SElevation Ereakdown
(1B |aT127 5614 5EBITT 430 371427 1289 392092 & [F]Large Urban Zones
(17 aT130 53634 35716 B0 FEDBRT 2504116125 # [Sjpisst fress
(18 |AT211 a72,26617 2024 TRB 2106 96821 55 [121B0R5R 5 D
19 |AT212 7A7 ARI5355 37 FTRO7ET 1057 212263 7 B709553 )
120 |AT213 5903433111 1564 004511 1090360041 12 70503375 ¥ s D3 Herarchial
| 21 |AT221 7371 855395 3267 206664 2478 971602 1 [S]Nuts 08 Hierarchial
|22 |AT222 505,6500501 576,2732405 729,1404413 22786117  [rits 3 cnde 03
|23 |AT223 1753718555 1418,787501 1511,254009 0,099509152 + [5]Nuts 3 Code 06
|24 |AT224 1156 09854 2715,195937 1454 275538 0039532758 # [Srtionsi 5oa Basns
25 |AT225 1084,139635 1743,272348 1005256443 & [ ivr B Do LE
|28 |AToR 855 3774539 360 5277128 14 ARS5728 3741472982
(27 |aT311 1441 176920 376D FERER 980 9372547 4052804907
(98 |aT312 10853 73985 8815,117005 2727 1093
(28 |AT313 802, 3627683 1580 703443 962321704 1 393567 9A
(30 |AT314 1679 770691 1558 349371 £98 NONAD4G 5.1 250BBAA
EREH 1899 819153 2649 7RE0AT 1345 477748 1321883436
52 |AT321 133 5040451 170 BT A6057 186 3107194 2 91597038
3 |[aT322 1457 434483 1547 BA0555 1607 424550 8 466101429 nemleyment 2003
| 34 |AT323 5533 557645 4372 530977 2276,113871 16 64533936 nemployment 2006
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|37 |AT333 344,0473114 422027139 307 5927233 ]
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(41 |AT342 3437 153929 2305 AR1265 2125 99575 B3 97234278
(42 [BAz?Y il i i i
(43 |BE100 5472 4629 510,753526 998 3916099
a4 |BE211 D4F2B 15634 8516,797923 2516,1848 23 26175619
145 |BE212 2036 FAB117 5029 269725 FAD FRT2316
45 |BE213 463 29485 5968 FRT215 1640 343521 1 831434615
147 |BEZ1 4717 961482 367 ARED3 1601 53202 31 12589041
| 48 |BE222 1729 070557 2201 755936 5511200057 1587437637 a Row frea 3
4 4 v »il\sheet {sheet2 / Shesta / | 2

Ready ()




Working with the CUBE

(With Microsoft Excel 2010)
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Working with the Cube with MS Excel 2010

(opening already loaded offline cubes)

ige Layout Formulas Data Re1

Select “Existing Connections” in the Data Menu | % | & ==

Existing Refresh
Connections Allr =

Existing Connections 2] x| Connections
Show: IAII Connections ﬂ fe
Select a Connection: D E F

Connections in this Workbook

etctel3 LEAC Leac_3dates

[Blank]
% Leac_3dates
— ¢ [Blank] \
Connection files on the Network
<No connections found> \
Connection files on this computer
% etctel3 LEAC Leac_3dates

g [Blank]
> Leac_3dates

B e Choose the Offline cube

MSN MoneyCentral Investor Currency Rates

o NN connection by selecting

' 'j-f ) [Blank] c -
: r E;Is;r:k;-ioneyc‘antral Investor Stock Quotes 'th e re S p e Ct I Ve p reVI O u S Iy

R T saved connection and

Cancel

O
8
=]

Browse for More... l ] CI ICk Qpen. oo
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Working with the Cube with MS Excel 2010

(opening already loaded offline cubes)

Select how do you want to view the data.

The default is as Pivot Table Report

mport Dat 2|
Se I e Ct th e rOWS an d Se!eftj how you want to view this data in your workbook,
i i Table
columns where you want i & avaraierepor

ils] © PivotChart and PivotTable Report

to see the results and % Oy Crasta Corvestin

Where do you want to put the data?
(%' Existing worksheet:

[=$D4 5

" Mew worksheet

C I i C k O k Properties... I |TI Cancel I




The Cube Is ready to be used!

W oo N s w N e
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40
M4

Sheet1

Sheet2

T

To build a report, choose
fields from the PivotTable
Field List

Sheet3

]

]

I ]

PivotT able Field List

Choose fields to add to report:

E X Values
[ Areaha

= :| Biogeographic Regions 08

[# [JBiogeographic

Regions 08

&l [] Change 1930_2000
[# [JChange 1850_2000

&[5 Change 1990_2006

[# [JChange 1990 _

m

El [ City Names
[JCity Names

2006

(] change 2000_2006
[# [JChange 2000_

2006

&l [F] CLCO0 Hierachial LEAC

@ [ CLCOO Hierach

= [F] cLcoo Hierarchial

ial LEAC

[# [[]CLCOO Hierarchial

Drag fields between area
Y Report Filter

4 Row Labels

Defer Layout Update

s below:

X Values

B

7 Column Labels




Querying the Cube

Select the checkboxes with the data you want to see and combine in the Pivot
Table. (Example: Changes 2000-2006 by Biogeographical Regions 2008)

A B C D E F G H 1 J K L M L;j PivotTable Field List v X
15 5
2 Choose fields to add to report: =
3 Yalug B
4 Row Labels v |Areaha
2 Changes 5563390, & [F] Biogeographic Regions 08
6 Alpine 192962 [ [v] Biogeographic Regions 08
7 Atlantic 652134
8 Black sea 97025 || | @ [F] change 1950_2000
9 Boreal 1875451 & [ Change 1990_2006 =
10 Continental 778758 y Se eC I n g
11 Macaronesia 7210 | =l
12 Mediterranean 1949132 Change 20002006 ¢ ‘R I b 1 99
13 Pannonian 306623 &3} j City Names OW a e S
14 Steppic 4095 |
15 No changes 542132297 @ (5] CLCOO Hierachial LEAC fl I
: g you can filter
17 Atlantic 67556389
18 Black sea 11970516 & [5 CLCO6 Hierarchial
19 soreal a1 the values you
) ® [5] CLCOS Hierarchial LEAC
20 Continental 137679160
21 Macaronesia 736473 [ [] CLCS0 Hierachial LEAC h
22 Mediterranean 147234035 . iE50 chial Wan O S OWI [
23 Pannonian 19306990 i [ CCo0 rasrardl
24 Steppic 3743068 @[5 Dominant Land Cover 2006
25 Unknown 39038551
2% Alpine 17203 & [] Elevation Breakdown
27 Atlantic 25556743 @ ] Large Urban Zones b
28 Black sea 11187
29 Boreal 174619 &l [5] LeF 1990_2000
30 Continental 52318 & [ LCF 1990_2006
31 Macaronesia 31
32 Mediterranean 13213820 @ [5] LcF 2000_2006
33 Pannonian 657 T =l
34 Steppic 11973
35 Grand Total 587034238 Drag fields between areas below:
36 W ReportFilter [ Column Labels
37
38 {# Row Labels X Values
39 change 2... » =1 [ areaha v
40

v Defer Layout Update

14 4 & M| _Chantt Chantn  Chanks W1 14 (9rn




Practical Info |

e Play around with the ESPON OLAP Cube to build new
queries.

e You can also build Pivot charts selecting this option in th
menu import data.

e If you are using MS Excel 2010, please check:

http://office.microsoft.com/en-us/excel-
help/CH010369145.aspx?CTT=97

e Documentation about OLAP and OLAP Cubes:

http://en.wikipedia.org/wiki/Online analytical processing
http://en.wikipedia.org/wiki/OLAP cube



http://office.microsoft.com/en-us/excel-help/CH010369145.aspx?CTT=97
http://office.microsoft.com/en-us/excel-help/CH010369145.aspx?CTT=97
http://office.microsoft.com/en-us/excel-help/CH010369145.aspx?CTT=97
http://office.microsoft.com/en-us/excel-help/CH010369145.aspx?CTT=97
http://office.microsoft.com/en-us/excel-help/CH010369145.aspx?CTT=97
http://en.wikipedia.org/wiki/Online_analytical_processing
http://en.wikipedia.org/wiki/OLAP_cube

Compatibility

e OLAP Cubes are compatible to work with Microsoft Excel 2003 and
2007

e To connect using Microsoft Excel 2010 32 bits version you should
install first PTS (Pivot Table Services) Service Pack 3 for AS 2000

e Olap cubes are not compatible to be open with 64 bits version of
Microsoft Office 2010




Connecting through ESRI ArcGIS




E
Connecting through ESRI ArcGIS

Check the website http://www.esri.com/software/arcqgis/extensions/olap/download.html

to see the requirements needed to install the OLAP for ArcGIS
Add-on and how to use the extension.

This Is a way to connect to cubes from ArcGIS 9.3 and previous
versions. Unfortunately, there is not still information on
developments regarding the possibility to connect to OLAP cubes
through ArcGIS 10.



http://www.esri.com/software/arcgis/extensions/olap/download.html

Enjoy!

UNB

Universitat Autdonoma de Barcelona

For further info:

roger.milego@uab.cat
mariajose.ramos®uab.cat




