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WELCOME

This document is intended to provide you with detailed guidance on the environment and main

analytical tools of SpagoBlI - the 100% open source Business Intelligence suite supporting traditio-

nal reporting and charting tools, as well as innovative solutions for advanced analytics, available for
free download from OW?2 Forge (forge.ow?2.org).

TARGET AUDIENCE

Realized and managed by Engineering Goup's SpagoBI Labs, this document addresses any user
who wishes to design and develop a Business Intelligence project or application using SpagoBl
suite. It is assumed that readers have basic Business Intelligence, SQL and XML skills.
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This section focuses on SpagoBl user interface, highlighting basic navigation features.
Login

To ensure data protection, users can access SpagoBI through a Log-in page that requires authentication
credentials (user name and password).

3 SOQgobI
MNome Utente: N O 1 [ ] . 0o
|h|user ‘ . )

Password:

oz| -%&é‘)

€

Figure 1 - Log In

Once logged in, SpagoBl interface will be displayed, which includes a sidebar on the left and a main page,
whose content can be configured by the administrator according to project requirements. You can choose

to keep the traditional welcome page or to customize it, for example through a predefined analysis as you
can see in Figure 2.

ﬁ | Flev Infor  Shortcuts *
- :
) L.
n - Sales statistical report FooDMarT
Unit Sales TOP 3 -PRODUCT
B W Saies by State Lformenos - S237004
509,890.00 T ‘ ]
! L st | Even Better £2,26335
g Li Curd
g orsw g
o T P e ezaonss
% i ® ‘_, -
P srruamion - > TOP 3 - BRAND
- Hermanos: £53,049.79
I- - Esizs (in U Gy Eaizgeny - Tell Tale: £47,800.80
[] ] - Ebony: €46,380.79
(7 Sales Cost o =
ssssssseses
a87% 1913 g 14% E] TOP 3-PRODUCT
o Store Sales " " = TYPE
1 - Fresh £131 D57 87
O  1,078,963.40 ® e L
[om—t - Frach Friit: £74 507 A7 |

Figure 2 — SpagoBl Welcome Page
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Main menu

SpagoBl main menu consists in a set of icons associated with the following basic features:

Home Page

Return to the Home Page, i.e. the landing page after successful authentication

Documents Menu

Access the menu, including the analysis that were previously set up by the system
administrator

Document Browser

Show the archive folders and related analysis

My Favorites

Quick access to my favourite analysis

At b AIE.o

Create Document

Self-create your analysis starting from a data model

Default Role

Select the authentication role (available if the user is associated to more than one
role)

My Data Upload my personal files and create new datasets to develop my analysis
I- Languages Language options
Helb On-line Access the Wiki containing on-line documentation
P http://wiki.spagobi.org/xwiki/bin/view/Main/ SpagoBl
o Info Infos on SpagoBI version
I
Log Out Log out

Now let's describe in detail the above-listed features

This button allows you to get to the Home Page with a single click. This page appears once the user logs in.

Home Page

ft

Analytical documents menu

5

This feature gives you access to the main menu, including the documents you are allowed to see according
to pre-defined visibility rules. The content and the structure of the menu are defined by the system admin-
istrator.
This approach is typically used by end users to easily reach key documents

> AN

S Document type overview >| °

Parametric report ;tati s1

@ Hew document types bl @ Barchart

@ pemo @ PieChart
Unit Sales =

509,890.(

@ GISMap
91.15% 14 .

Sicatker chark

SUG Map

KPI model

esesessee ° Olapcube

SALES { °  Monitoring console

SITUATION TEe—— »
Sate

Figure 3 - Document menu example

% spagobi
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Document browser

The document browser gives access to the Functionality tree containing all SpagoBI analysis and folders
that the user is allowed to view.

ﬁ Document browser
Functionality Tree - 8
s T @Rt 2
T hiuser
i ; T Custom documents Search by keyword.. Recert
=T Analytical documents
I O Charts Folders {2}
- 'Reports
, ; J Olap cubes
= Cockpits \
(7 DOC_COMP_D01 —
E ' DOC_COMP_002
T Maps
'_6 1 ' Manitoring consale
% - Metwvork analysis
Q 9 Vi moscl Customd..  Analytical...
Q = vkl o
U; - Wiokile Simple Analytical docu...

. Mokile Composed
el

- Sort, group and Filker +
- " . Documents (0}
Seard The selected Folder is empty
e Massive Export progress + .

Figure 4 - Document Browser
Clicking the document browser button, a new page appears, which is divided into two main areas.

On the left you can see the list of folders and subfolders containing the executable analysis, the right part
shows the contents of your selection. By default the root node is displayed (Figure 4).

Document browser

Functionality Tree +
Sort, group and filter +
Search +

Massive Export progress =

Figure 5 - Sub-menu of the Document Browser

As shown in the figure n.5, the sub-menus of the Document Browser allow you to navigate from one ana-

lytical document to another through the Functionality tree to perform search on them and to export them
massively.

The Sort, group and filter tab allows users to select the display mode, as shown in Figure 6.

Sort, group and Filker =

| Sort

@ by name

| Group

() ungroup

« |Filter

[OF!
(O folders
(O docurnents

Figura 6 - Sort, group and filter



Search is the feature that allows you to search for a specific document.
Enter a keyword in the Query section: you can refine the search by filling in the Search in attribute, as well as

enabling advanced options to search for similar words.

Search

Query

| Search in

Attribute: w ALl

& | Advanced options

[] s=arch similar words
Figure 7 - Search
The Massive Export progress allows you to export all worksheets in the XLS format and zip them in a folder.

At the end of the export process, the folder will be made available for download. In the document browser
users can monitor the progress of the export process.

Started Exports

N export Funnng

Completed Exports -
Ao export fo be domnipaces

Figure 8 - Massive export

To schedule the document execution, select “Schedule”. On the other hand, “Export” allows you to execute
the analysis on the fly and save it directly into a folder of your choice.

®©

Custom documents

Figure 9 - Selected folder

Being both asynchronous operations, the user can activate these functions and access the results at a later
time.

Let's go back to the sub-menu of the document browser showing the folder tree and examine in detail the
right side of the page.
8
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Search by keyweord_.
Also in this section you can perform a search, by filling the field. The search pro-
cess only applies on the current folder. When completed, the list of contextual folders and analytical docu-
ments appears.

Co Autor

(2)

Cockpits Monitorin...

Figure 10 - Contextual search

You can view the metadata of each analytical document by clicking the | o icon, which appears in transpa-
rency on mouse over.

chiart chiart

ol ¢

Double pie Dual axes Employees ...
Author: biadmin Author: biadmin Author: biadmin

Modified 2013-06-17 00:34:5  Modifisd 2013-06-17 00:39:3°  Modifisd 2013-07-0117:3127.0

Figure 11 - How view metadata

Generally, metadata are descriptions that can be configured by administrators and consulted by users (see
Figure 12).
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Metadata

General Metadata (Mot Editable)

Mlarme Walue
Documert Label  DOC_CRT_00S
Documert Mame  Double pie
Documert Type DAEH

Engine JFreeChart Engine

Short Text Metadata

Marme Yalie
Language

Heywiords

Description

Creator
Long Text Metadata

Long Description Business Questions

Chjective

[

Save

I 3 3
| [ il

Figure 12 - Metadata

My Favorites

This menu item allows users to view pre-defined favorites, according to specific criteria, namely:

* Remember me, including the documents that were previously saved as Favorites (see "Add to Favorite” in the
paragraph on analytical documents)

* Most popular, including most popular/clicked analytical documents, which the user is allowed to access

* My Recently used, which includes the list of analysis that have recently been executed by the user.

Remember Me

Most Popular

Document Ciocument name Diocument description Diocument type

DG _COMP_001 Sales and revenus Sales and revenus CeCUMENT_COMPOS. ..
DOC_RPT_002 DOC_RPT_D002 DOC_RPT_002 REFORT

JPale_Sales Sales JPako Sales JPako OLAP

DOC_NTW_ D01 DOC_NTW_ D01 DOC_NTW_ D1 NETWORK
DOC_KPI_D01 Kipi model KFI

My Recently Used -
Document Document name Document description Document type

DG _COMP_001 Sales and revenus Sales and revenus CeCUMENT_COMPOS. ..
DOC_OLAP_ D01 Sales cube OLAP

DG _RPT_001 Infographic Infographic by report REPORT

DOC_MAP_ D02 Sales and costs by regi.. WAF

DOC_RPT_002 DOC_RFT_DB02 DOC_RFT_002 REFORT

Figure 13 - My Favorites

When the user clicks on the item, the analysis is executed.
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My Analysis

4

In the My Analysis area users can self-create their analysis with different levels of maneuverability on data
and also access them, once created.

REPORT COCKPIT Map

CREATE ANALYSIS Search by keyword... Recent
< <
Ky g Cm
j‘a o
¥ —»
k- G_%}; cockpits cockpits

Promotions on Usa Map Sales Cockpit Sales dashboard
Promotions on Usa Map with GIS engine Sales Cockpit Author- biuser
Author: biuser Author: biuser Modified 2014-07-04 152505724
Modified 2014-03-26 11:42:04.654 Modified 2014-07-07 11471572

ALL

Figure 14 - Create Document

By clicking the My Analysis section, SpagoBl opens a new page containing users’ analysis, including different

selection and search fields.

REPORT COCKPIT MAP

ALL

C=

CREATE ANALYSIS

—m= —=
\ Ao
| {‘\ ] n@iié‘;, cockpits cockpits
Promotions on Usa Map Sales Cockpit Sales dashboard
Promotions on Usa Map with GIS engine Sales Cockpit Author: biuser
Author: biuser Author: biuser TR
Modified 2014-03-26 1142:04 654 Modified 2014-07-07 11171572

Search by keyword..

Figure 15 - Search Document
Specifically, in the upper left corner, four buttons let the user sort the analysis by typology, while in the up-

per right corner a menu allows the user to sort them by date of creation, name or author. It is also possible
to find the analysis by typing its name or a key word in the search-by button.

Recent

Name@

Autor

In this section users can create their own analysis. The Create Analysis button displays a wizard window that
allows you to select the type of document to be produced.

CREATE ANALYSIS

For all details on cockpits, please refer to the dedicated paragraphs.

By selecting ad-hoc reporting analysis, SpagoBIl opens a new page with two tabs.

11
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Datasets || Models

MY DATA SET ENTERPRISE DATA SET SHARED DATA SET ALL DATA SET
< < <
Dataset
Iall. Il T, =
Employee list Product list Promotion List 2012-2013
Employee list Product list Promotion List of years 2012 and 2013
Author: biuser Author: biuser Author: biuser

Modified 2013-07-08 15:26

Modified 2013-07-0815:28:48106 Modified 2014-03- 27 10:56:08.47

Figure 16 - Ad-hoc
The first tab -Datasets- includes

* My Dataset contains the datasets built by the user

* Enterprise Data Set gives access to the data sets the user is allowed to see according to the visibility rules
previously set by the administrator

* Shared Data Set refers to the Data Sets created and made available by end-users so that they can be used
by other users.

The second tab -Models- includes data models.

The difference between the these elements follows: while in the first tab users use pre-defined data sets, in
the Models tab users can inquiry data models and create new data sets.

Through a data set, users can directly access the Worksheet designer and self-create their analysis, or gen-
erate further queries through the QbE.

Moving the mouse pointer over the dataset icon, two transparent buttons appear:

|.-.E.-- View the WorkSheet

L q.IView the QbE

The first option allows you to access the Worksheet designer (see Figure 17).

#
5
J
n
e
B
2
g
%
-
[1]

il
Preview »
- = -~
Palette Filters = o]
III Biar Chart Drag & drop here the fields to define filkers
Drag & drop here a widget from the palette
-
t o Pie Chart
4>

E Line Chart

F
I_ Pivot Table

Static Pivat Table

Selected fields + )
o Layout + | Sheet1 x| &
Figure 17 - Worksheet designer

The second option leads users to the QbE (Query by Example) tool (see Figure 18).
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¥ ]
QbE Warkshest

]

Preview
«
Schema LYESIENES Quety Editor
- [Seled Fields Fitters on Gmups] Generated guery Relationships wizard

4 QSEbS dsta set by month and subcategory

oA THE_YEAR Select Fields

©#STORE_SALES = — -

GAMONTH_OF_VEAR [ pply distinet clause | 24 Addl calculsted | 5 Hile non-visile | (S Delete Al

&% STORE_COST Entity Field! Alias Fun.. Order Group  Include Wisible Fiter  Gro...

@4 STORE_COUNTRY

A STORE_STATE

@A PRODUCT_SUBCATEGORY
A PRODUCT_CATEGORY

&% THE_MONTH

©F PRODUCT_FAMILY

]

o_.ﬁyspogobi @\-m'*

Figure 18 - QbE
Through the Models section, users can view the icons related to the meta models that had previously been
made available by the administrator (see Figure 19). Remember that while the meta models allow high levels
of manoeuvrability on data, the datasets allow users to perform their analysis using the available fields.

Enterprise Datasets Shared Datasets Models

Imventory HSGL Sales HSAL
Irventory_HS0L Sales_HS0L

B s soogobi ON®"Qge >

Figure 19 - Models
For all details on QbE and Worksheet, please refer to the next paragraphs.

| Datasets |

MY DATA SET ENTERPRISE DATA SET SHARED DATA SET ALL DATA SET

Promotion List 2012-2013 Promotion List 2010-2011
Promotion List of years 2012 and 2013 Promotion List of years 2010 and 2011

Author: biuser Author: biuser

Figure 20 - Dataset Type

A specific type of data set concerns analytical tools supporting Location Intelligence.

These datasets are sorted by category (My Data Set, Enterprise Data Set, Shared Data Set) as before, but the
additional “Show Map” icon allows you to view data directly on the map.

-&*‘ A
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My Data

=

In the My Data section users can access the Self-Service Bl features. Once entered this section, users’ data
sets appear (see Figure 18).

Users can modify the existing data sets or create new ones starting from a data model (or any QbE), or you
can upload a CSV or XLS file.

ﬁ Datasets
s ) CREATE DATASET Search by keyword.. Recent
Il Il
2 Employee list Product list
8} Ermploy== list Product list
8- Author: biuszr Author: biuser
r
[

Figure 21 - My Data
As previously mentioned, Users can open either the QbE or the Worksheet designer, or again:

Use the dataset through the geographic engine, which allows associations between the data included in the
dataset and a map (see GEO paragraph) g;

View details 01 . According to the nature of the dataset, the upload file wizard or the QbE interface will ap-
pear. T

Delete unused datasets.

© B &la
il ¥

BaseBallTeam

Author: bidemo

Figure 22 - Self-service dataset

Select language

The Change Language button included in the toolbar allows users to select the language of SpagoBIl envi-
ronment.

b

| p
E En
BE

—
— E5

P

Figura 23 - Change language
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Select role

If a user is associated with more than one role, SpagoBI requests the user for the default role.

The user can select it when executing a document, or right after authentication by clicking the BB icon lo-
cated in the toolbar.

ﬁ Datasets
s T CREATE DATASET Search by keyword. Recent
w
H
/ Select a default role B3
Role: ¢ ho default role) =
@ IIIII'I Mo default rale
- fspagobifuser /demo
el Employee list foegobiser
83 Ernploy=s list
8. Bitsar Author: biuser
» 08152652785 | Modifisd 2013-07-08 15.2848.106
-
(2] ¥
Figure 24 - Select role
Infos
This feature allows users to view details on SpagoBI version.
| Informations on SpagoBI [Z]
Version: 5.0.0

Logged User: SpagoBI User

Copyright (C) 2014 Engineering
Ingegneria Informatica 5.p.A.

Figure 25 - Infos

On-line help

2

This icon leads to the documentation on SpagoBI suite available on the Wiki.

B épogobi

SpagoBl WIKI

Welcome to SpagoBl WIKI! Here you can find useful information about SpagoBI

/ 4
SpagoBl Reference Guide SpagoBl Quick Start

Install SpagoBl end get to know its | Greate & B project in few steps with | F-A.Q.
featwres SpagoB!

Figure 26 - On-line help

15
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FEATURES

SpagoBl suite provides a complete range of analytical capabilities, supported by more than thirty analytical
engines. Thanks to this high level of flexibility, users can perform their analysis through different engines,
and easily obtain the solution that most suits their specific needs. Now let's focus on some of these analy-
tical capabilities.
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The Analytical Document

The analytical document is an analysis showing data coming from a graphic data source. The output of this
analysis varies according to users' needs - e.g. a chart, a report, an OLAP cube, an interactive cockpit.

Once the user has identified the analysis in the document browser or in the menu, the analysis is executed.
If any, SpagoBIl asks the user for the required parameters; otherwise, the analysis is directly executed.

In Figure 27, a report shows the analysis on the customers of a grocery store reauiring two entry param-
eters: age range and product category. Once these parameters are set, click the “& icon, so that they are
applied on the report.

2| Flev Infov  Shortcuts v

CUSTOMER DETAILS ™ -

4 ¥

Fill the form below and click on the top-right button
to execute the document

BOUght Products By OCCllpﬂtl()Il Product &lcohalic Beverages R
department *:
Age range *: @ 0-10
(O 10-20
B () 2030
() 30-40
() 4050
() 50-60
() 60-70
) 70-80
() 8020
() 90-100

16 14

12
] 3 3
4

‘é}
w

<

>
& &
Ead

& = v

| >

Figure 27 - Execution of an analytical document

|l

At this point the report -just like any other analytical document- is visualized full screen; users can return to
the “"document browser" by clicking on the label located at the top left (see Figure 27).
In order to show or hide the parameter window, click the » button located at the top right.

Generally, all documents inside SpagoBIl environment have the same toolbar with different features
g | File = Info = Shorkouks -

“# Execution of analysis. Users can re-execute the analysis with different parameters.

File menu:

= || File Info = Shorkcuts -

rameters (= Print #
. FDF E= Expart =
thy LS Send by e-mail o
=k
== (v "5 Copy to personal folder

od & P Iﬂlcnhulic Beverages ¥
pa

® RTF
]e (= 0-10

Figure 28 - File menu

17
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Print
Export

e

Send e-mail
4 Copy in personal folder

Info menu

9 Metadata
L1 Note
[ 1 Rank

¢ Shortcut menu

~ Show Favorites
4 Add to Favorites
A Show customize view
£ Add to customize view

Show scheduled executions

Finally, the parameter configuration can be saved for future use. This is particularly useful when the do-
cument includes several customized parameters. This feature is accessible from the toolbar located in the
parameters section.

= | File = Info - Shorkcuts -

= Paramelters #

Fil the form below and click on the top-right button
to execute the document

Product &lcoholic Beverages pe
department *:

R ]

Figure 29 - Saved parameters

. Delete inserted values for parameters
' Open a window listing the saved parameters, so that the user can select or modify them.

Saved parameters b
(&) Delete
name dezcription avvner SCcope creation date |:|
My First Params My First Par...  biuser PLBLIC 0z2m152014 "Jj J@ |:|

Figure 30 — Saved Parameters

= Save the parameters. Public means visible to all users having the same role as the au-
thenticated user; Private means visible to authenticated users only. (migliorare immagine 28)
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PR R TR EE ST )]

Save as ... X[

name: My First Params !
description: My First Pararns
wisibility: v |

Puhlic 5

Private

Save Zancel

Figure 31 - Paramters - Save as

Create a Self-service Dataset

. . . CREATE DATASET .
As previously mentioned, users can create new data sets using the ] button, located in

the "My data” menu. This paragraph is a step-by-step guide to create a self-service dataset.

Step 1: Select the files from which you need to retrieve data (see Figure 32). CSV and XLS formats are sup-
ported.

Dataset Wizard X

Load file

Categary:

Select and load your file XLS or CSY ...

Select file Upload File

< Back Mext > Cancel

Figure 32 - Step 1: Create data set wizard

Step 2: After the file upload is completed, specify how columns are delimited (comma or semi-colon), how
strings are identified (quote characters) and encoding.

Dataset Wizard *®

Load file E

Category: Jata Sets about sales) 7
File indicatori_regionali.csv lnaded succesfully!
Seleck file Upload File

Delirniter | Quote i + Encoding: UTF-8 v
Character; : Character;

< Back Hext = Cancel

Figure 33 - Step 2 wizard

19
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Step 3: Define meta data. Once you have defined the delimiter characters and the encoding, SpagoBI au-
tomatically identifies column headers (fields). Assign the measure or attribute value to each file and specify
the data type (integer, string, etc.).

Dataset ¥Wizard *®

Load file - Definition data

Metadata Type:  Colurnn v

Columns Metadata

* Add Property | (D) Delete Property | 5/ Clear all

Calurnin Attribute Yalue
Territorio Type Skring -
Territorio fieldType ATTRIEUTE
Anno Type Double
Anno fieldType MEASURE
CD_INDICATORE Type String
CD_INDICATORE figldType ATTRIBUTE
DES_INDICATORE Type Sting
DES_INDICATORE figldType ATTRIBUTE
DES_MOCE Type Skring
DES_YOCE fieldType ATTRIBUTE
TR R T - [N v
< Back Mexk = Cancel
Figure 34 - Step 3 Wizard
Step 4: Data preview.
Dataset Wizard *®
Load file - Definition data - ¥alidation data
Territario Anno C0_INDICATORE  DES_INDICATORE DES_WOCE Yalue
Abruzzo 2012 traffico scolastica Mum persone ch... 30 minuti e pid 12,7
Abruzzo 2011 traffico lavorative  Mum persone ch... 30 minuti e pid 13.2
Abruzzo 2011 occupati occupati (valorii...  totale 509.3
Abruzzo 2011 pil per abitante prodottointern...  walori per unitd ... 22062.0
Abruzzo 2011 pil per unita dila... prodottointern...  walori per unitd ... 59886.3
Abruzzo 2011 reddito per unit...  redditi da lavoro...  walori per unitd ... 37421.8
Abruzzo 2009 reddito medio reddito medio a...  totale 27054.0
Abruzzo 2011 spesa media spesa media me...  totale Z347.98
Abruzzo 2011 unita di lavaro unitd dilavoro ... totale 495,2
Basilicata 2012 traffico scolastica Mum persone ch... 30 minuti e pid 16.0
Page 1 of18 | b M | & Displaying 1 - 10 of 179
The validation didn't find errars,
< Back Mexk = Cancel
Figure 35 - Step 4 Wizard
Step 5: Save your dataset.
Dataset Wizard X
Load file - Definition data - Yalidation data - > Save the dataset
Marne: My First Data SET
Description:
Scope: Private b
< Back Confirm Cancel

Figure 36 - Step 5 Wizard

20



A dataset can be used in different ways. This is the main topic of the next paragraph.

Modifizd 2014-01-021537:59 468
Modified 2013-07-08 152652785 Modifisd 2013-07-08 15:2848.106

f

ﬁ Datasets
s T CREATE DATASET Search by keyword Recent
=
alk:i. Tallat. Tallsi. |
'-g Employee list Product list My First Data SET
8> Employes list Product list Author: biuszr ‘
8— Author: biussr Author: hiussr
-
112)
[

Figure 37 - New data set

21
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Worksheet

The Worksheet is the tool that allows users to analyze data extracted through the QbE or data sets, giving
them a visual representation through a user-friendly designer.

Just like the QbE, the window is composed of a designer for building the layout of the analytical document,
and a preview section showing the final result.

The designer includes an area with three submenus on the left and the main window on the right.
The Palette menu lists the tools and widgets to be displayed in the main window:

+histograms
.+ pie charts
line or time charts
- flat tables
interactive pivot tables

static pivot tables

The other two submenus refer to the fields that can be dragged and dropped into the widget (Selected
fields) and to the layout of each single sheet (Layout).

QbE Worksheet

= Designer | Preview s

Palettz Filters &

il Bar Chart Drag & drop here the fields to define filers

Drag & drop here a widget From the palette

[ Pig Chart

>

w Line Chart

Table
Pivat Table

Static Pivot Table

Selected figlds +

Layaut + Sheet1 *| %

Figure 38 - Worksheet Designer

It is worth noting that the Worksheet supports the multi-sheet model. Each sheet can include maximum one
element or widget.

Let's see in detail. Drag and drop the desired element from the Palette to the right part of the window: once
you release (e.g. Figure 39), the element is shown.

« Designer | Preview »

«

Palette Filters
all Bar Chart Drag & drop here the fields ko defins filkers

Bar chart designer x

“‘ep Ae crat @ o [¢] Orientation: vertical | v
Show valuss: [m}
ﬁ Line Chart Shaw legend: [m}

Series %

Table

Drag & drop here some query measures as sariss
J
IF Pivat Table

Series' grouping variable Categor;
Static Pivot Table areuping aery

Drag & drop here a query attribute as the series’ grouping variable Drag & drop here a query attribute as
a category

Selected fields +

Layout +| | sheet1 ®|

Figure 39 - Drag & Drop widget

22
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Therefore:

Drag the bar chart into the right part of the window to create the histogram
Specify the fields to be used as category and measure (Selected fields submenu)

Set the layout of the histogram (side-by side, stacked or %stacked)

Define the orientation and layout of the legend, as well as of the values displayed beside the bars in the chart
Click the preview button to check the results.

Palette o

) e

Selected fields

< STORE SALES|

Draq i drop here the fields to define fiters

Bar chart designer

« STORE COST
- ® o o Orientatian vertical |
‘o# WEDIA TYPE Show vabes: [
o4 PRODLCT FaMLY Show legend: [
G 5
Fied Fundtion Colr 5. P.. S
resees  sud  [ESHOREN V) 2
Series’ grouping variabl Category
Drag b dhap here a query abriut as the series qrauging PRODLICT FAMILY
| GbE | Worksheet

1,250k

1,000k
750k

500k

314,596.23
250k

142,555.67

Drink.

e —
PRODUCT FAMILY o sroresaces
Sheet 1

Figure 40 - Designer & preview

Users can get back to the designer anytime and add a new sheet or modify the existing one. To add a new
sheet, click the = icon (see Figure 41).

Series

Mame Field Function Calor

STORESALES  STORESALES  sUM  |RHSHaml

Series” grouping variable

Drag & drop here a query attribute as the series’ grouping varia

v

| | sheet1|®| & |

Figure 41 - Add a new sheet
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For example, in order to add a pivot table, drag and drop the widgets “Pivot Table" as in Figure 42.

QbE Worksheet
Preview »

Palstte s Filters <

ez e Drrag & drop here the fields to define Filters

| o* STORE SALES
Crosstab definition *®
o STORE COST

&# MEDIA TYPE Columns
&# PRODUCT FAMLY of PRODUCT FAMILY

Rows *| Measures i

o MEDIA TYPE o STORE SALES (SUM)

Figure 42 - Pivot table

The process for creating a pivot table is very similar to the development of a chart.

Drag fields to define the contents of rows, columns and measures (see Figure 43). Click preview and the
Worksheet will show the graph that you have previously created (first sheet), as well as a second sheet in-
cluding the new pivot table.

bE Worksheet
« Designer

8

PRODUCT FAMILY
Drvirk. Faoad Man-Consunable
MEDIA TYpE | STORE SALES | STORE SALES | STORE SALES
Bulk Mail 2,564.84 20,649.50 E.492.64
Cash Register 2,686.54 21,657.20 £,940.32.
Craily Paper 3.052,59 25,525.33 B.725.02
Daily Paper, 4,168,492 35,766,855 9,953.28
Daily Paper, 3,853.07 3134316 8,181.01 =
In-Store Coupon 310209 24,765.51 B,671,10
Mo Media 104,221,193 865,514.43 229,773.32
Product 3,372.51 27.031.52 736242
Radio 3,005.86 25,749.66 7,116.56
Street Handout 2,139.51 2788075 £,934.58
Sunday Paper 253961 2205415 593560
Sunday Paper, 247172 20,292.42 £.010.09
Sunday Paper, 1,960.56 16.433.38 4,307 .61
T 2,417.35 18,860.92 5.126.68

Sheet 1 sheet 3

Figure 43 - Pivot Table preview
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Options for Pivot Tables

To fully exploit the above-mentioned widget, SpagoBl offers specific features to facilitate reading of Pivot
Table contents.

Measure aggregation:
Double click the measure element and drop it into the designer. SpagoBI shows a new window, where you
can change the aggregation options.

Crosstab definition *

Columns

g~ PRODUCT FARILY

Choose the aggregation function for measure STORE SALES ¥

Function; LM ~

SSLIM

i Cancel
Jverege -

=Rl ]
w

Ro Measures ?

mirirnLrn

count ¢ STORE SALES (SUR) W

count distinct

Figure 44 - Measure aggregation

Measure details:

Clicking the 2] button located in the right part of the Measures panel, a new window appears. Here users
can select the measures to be visualized (columns or rows), specify how totals and subtotals shall be shown,
enable percent calculation on columns/rows and set the maximum number of visible cells (see Figure 45).

Crosstab details X|E
Measures o ) rows (&) columns
O rows: [ shiow totals

[ shaw sub-totals

o colurmis: [ show totals
[ show sub-tatals

Percentage calculated on: () rawes (O columns &) no

Max cells nurmber: 2000

Ay Cancel

Figure 45 - Measure details

The Pivot table and the static Pivot table have different layouts: the second one does not allow you
to add calculated fields but it is optimized for visualization of large tables.
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Calculated fields

To improve readability of a Pivot table, you can provide additional information by defining a calculated field.
In the table preview, click on the header of the measure and choose the Add Calculated field option.

PRODIICT FAMILY

Drrinke Food Man-Conzumable

MEDIE TYPE || STORE SALE TORE COST | STORE SALES | STORE COST ddd STORE SALES | STORE COST ddd
Eulk Mail 2 J Add calculated field 649,50 3,252 56 12,3968 E.492 B 2,213.21 32794
Ca.:!q R?gi:lter 2. & Meosures b 1,657.20 8,6658.06 12,9849.1 E.940,32 2,379.26 3,561.1
Craily Paper 305459 1,240, 5,520.33 10,167,239 15,3579 b,725.02 2,660,086 <, 065.0
Craily Paper, 4,168 .42 1,676.40 35,766 85 14,216,491 21,4499 9,953.28 4,005,41 E.947.9
Craily Paper, 3,853.07 1,535.37 31,343,168 12,525.72 18,8174 8,181.01 3,282.31 4,898.7
In-Stare Coupan 310209 1,234,587 24,765.51 9,927.79 14,8377 k671,10 2,659,649 4,011,4

Figure 46 - Calculated field

Once SpagoBI shows the related pop-up window, assign a name to the new field and define the calculation
formula in the editor. In this process, you can drag and drop the measures directly from the table to get
the correct syntax. In Figure 47, for instance, the new my first CC field calculates the profit subtracting costs
from sales.

PRODUCT FAMILY

Dorirk, Food Mon-Consumable
MEDIA TYPE | LSTORE SALES) STORE SALES | STORE CoST ddd STORE SALES | STORE COST ddd
Eulk Mail 2,564,84 1,032.39 §,257 £E 17 200 2 L A0% 64 2212 2 237
Calculated Field 7%
Cazh Relgi:lter 2,656,544 1,075,
Diaity Paper 3,052 59 1,240.32 My First CC
Daily Paper, 4,168,42 1,676.40 35,766,495 (D Clear 1 validate
Daily Paper, 3,852.07 153537 31,343.16 12,5 field[STORE SALES Hield[STORE COST]
In-Shore Coupon 3.102.09 1,234.87 24,76E.51 9,9
Mo Media 104,221.19 41,655,385 863,514.43 247,51
Praduct 3,372.51 1,332.87 27.091.52 10,8
R.adic 3,005 .86 1,201.06 25, 74956 10,31
Street Handout 3,139.51 1,240.06 27,885.75 11,18 ok
Figure 47- Profit
Click OK and the Pivot table will be automatically updated.
PRODLCT FAMILY
Dorink Food Mon-Consumable
MEDIA TYPE STORE SALES | STORE COST [y First STORE SALES | STORE COST Pely Firsk 2 STORE SALES | STORE COST My First 2
Eulk Mail 2,564,584 1,033.39 1,531.5 20,649.50 8,252 66 12,396.8 B9z .64 2.213.21 23,2794
Cash Register 2,686 .54 1,075.26 1,611.3 21,657.20 8,668 .06 12,989.1 E,940.32 2,379.26 3,561.1
Draily Paper 3,052 .59 1,240.32 1,812.3 25,525.33 10,167 .39 15,3579 E,725.02 2,660,086 4,0B5.0
Craily Paper, 4,168 42 1,676.40 2,492.0 35,7685 14,216.91 21,449.9 9,953.28 <4,005,41 E.947.9
Craily Paper, 385307 1,535.37 23177 31,343.16 1252572 18,8174 8,121.01 3.282.31 4,898.7
In-Store Coupon 3,10z2.09 1,234.87 1,867 .2 24, 76551 9,927.79 14,837.7 E,671.10 2,659.69 4,011.4
Mo Media 104,221.19 41,655.38 E2,5E5 .8 868,814.43 3d7,826.73 E20,987.7 229,779.32 91,947.70 137,8316
Product 337251 1,332.87 20396 27,091,562 10,823 .27 16,2683 FIR2.42 2,956,585 4,405 5
Radin 3005 .86 1.201.06 1.504.8 25.749.66 10,337 68 15.412.0 711656 2.8d40,22 42763

Figure 48 - Pivot table and calculated field
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Static filters

The static filter is a specific sort of filter that can be directly configured on the field to be filtered. Static filters

include global filters and local filters: global filters apply on all sheets of the Worksheet, while local filters
only apply on the current sheet.

Double click the Attribute field, which can be located among the selected fields or it may already have been

dragged and dropped into the widget. SpagoBI shows a pop-up window in which you can choose the op-
tions to be visualized.

The Figure below shows a global filter on the Product Family, which only considers the FOOD option.

QbE Worksheet
Preview »

Palette s} Filters |

Selected fields =

&% STORE SALES 1 S| —
Select value ... * X

@# STORE COST
\—J The value of the column | PRODUCT F2 ¥ asa sting | ¥ | . 7 | v @

o MEDIA TVPEJ

Drag & drop here the fields to define filters

PRODUCT FARMILY

{ o# PRODUCT FAMILY ] 1jj Drink

2 Food

FAaMLY

i i Y

3 Mon-Consumable

LES (SU)

4 4 |rage  1of1| b Bl | & Cancel Confirm

Figure 49 - Global filter

In the preview area, you can see a chart including only one bar displaying the FOOD value, and a pivot table
that applies the same filter.

| QbE Worksheet
« Designer -Prsview *
]
1,250k _
1,000k
730K
S00k
250k
Ok
-1 Food 1 —_—
PRODUCT FAMILY | B sToresALEs ~
Sheet 1 Sheet 3

Figure 50 - Global filter

The icon located at the left side of the window indicates that a filter is being applied. This icon opens a
pop-up window as in Figure 50.
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QbE Worksheet

o
A
1,250k -
Food —
STORE SALES: 1,186,980.75
1,000k
%]
750k Filters on domain values
Altribute Walues T
PRODUCT FAMILY Foodl
SO0k
250k
Ok
Sl Food
PRODUCT FAMILY ‘ W sToREsALES |

Figure 51 - Pop up window of a filter

This filter can be modified by users that simply have execute permissions, not necessarily modify
permissions.

Dynamic filter

Another type of filter can be applied on a Worksheet: the dynamic filter.

It allows end-users to choose the option that suits their needs, once the analytical document has been
executed.

To apply this filter, drag and drop the field into the Filters area in the Worksheet.

| QbE | wWorksheet
=

Palette Filters
Selected fislds =

CRUEREETES Bar chart designer

&* STORE COST ® o O Crientation: vertical ~

& WEDI& TYPE hm I | | i I I Shiow values:

&# PRODUCT FAMILY Show legend:

Series [x]

Hame Field Function Color 5. P 3
X STORE SALES STORE SALES SUM - 2

Series” grouping variable Category

Drag & drop here a query attribute as the series’ grouping wariable PRODUCT FAMILY %

Figure 52 - Dynamic filter
The dynamic filter allows users to set some specific options including:

Selection: the available options include single value or multi value

Mandatory: only if this option is set, will SpagoBl show the results of the widget
Spitting: during the export phase, a pivot table is exported for each value of the filter.

Filters

MEDIA TYPE %1%

4 PRODUCT |

Edit Filter Wizard
Selection: O single value @ Multi Value
Mandatory: Oves [S1:]

 epltting fiter: [
SALE

Apply Cancel

Figure 53 - Dynamic filter options
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Click on Preview. The result is shown in Figure 54.

| qee “ Worksheet \

o
2|
MEDIA TYPE —
Bulk Mal L]
Cash Register Hancout
Dally Paper

Dally Paper, Radio
Daly Paper, Radia, TV
InStore Coupon

No Media

Product Sttachment
Radio

Street Handout
Sunday Paper 3
Sunday Paper, Radia

00k,

Figure 54 - Preview of a histogram with dynamic filter

Once achieved the desired results by developing the various widgets of the Worksheet, the analysis can be
saved by clicking the (4 icon located at the top right of the page:

Fill in the Form and place your document in at least one folder then Save %
= ) Root
|7 biuser
Label: Py First WS [ Custom documents
Name; My First WS 2] 7 Analytical documents
- [ Charts
Description: Containg a chart 2
7 Reports
7 Clap cubes
@[] 7 Cockpits
' Maps
BEEI;:?YEN Visible ¥ Manitoring cansole
' 7 Nebwork analysis
Presvign file: Sceglifile | Messun fle selezionato
] 2 Ko ol
7] £ Mobile
Cammuriity: v 7 Ghe
Public
Private

E’ Save

Figure 55 - Worksheet saving form

Fill in the fields shown in Figure 55. A document will be created, which can be executed directly using the
document browser.

ﬁ Document browser

Functionality Tres - @ functionalties * Custom documents

= ) Root
|7 hiuser )
{,’.Cus{om documents Search by keyword. Recent
# 7 Anabytical documents

4

Folders {0}
The selected folder is empty
Documents (1)

My First WS

Contains a chart
Sart, group and Filker o Author: biuser

4

Searth +

) B ssoog0i O ™ R &

Modified 2014-01-02 1520:07.671

Figure 56 - Create a new document
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COCKPIT

SpagoBl allows users to self-build interactive cockpits through an intuitive and interactive interface, also on
in-memory technologies, in order to enable faster data insights. Moreover, SpagoBl supports data mash-up,

to integrate enterprise data and externally sourced data.

Cockpit documents can be created both by technical users and end users.
Cockpits are part of SpagoBI ad-hoc reporting system.

[ Clear selections | | || STATE Country Sales ~ UnitSales FAMILY
P—— Pp— BC Cﬂﬂ?dﬂ 98,045.46 3.15 Drink Food Non-Consumable
oy oF e |[I°F RAENED SEdEE S STATE  COSTS | SALES | COSTS | SALES  COSTS | SALES
cA USA 550,808.42 3.08
STATE DF <) BC 3,470.87 8,669.84 28,074.01 70,028.98 7,787.69 19,346.64
Country Mexico @ cA 5,523.57 13,755.12 44,676.82 111,467.82 11,735.95 29,290.55
DF 3,226.60 8,037.23 27,742.49 69,128.88 7,323.60 18,360.29
Guerrero | 1,853.04  4,660.84 13,987.85 34,872.78 3,827.53  9,556.41
Jalisco 14939 367.03  1,22096  3,097.67 35288  884.17
OR 4,477.80 11,171.06 37,167.84 92,812.70 9,867.15 24,614.74
! ' Veracruz | 1,836.41 4,591.15 15,256.96 37,911.17 3,855.52  9,639.75
Line Chart 2/ | Barchart |23 | Pie Chart B=
300000 — 300,000
250000 250,000
200000 | 200,000
154513 49
150000 | 150,000
100000 04546 958 100,000
61936.3326 o
50000 ;29332 8RERS2 24% a8 50,000
0 T T T T T T 1 o
BC CA DF Guerrero OR Veracruz WA Zacatecas BC CA DFGuerrero ORVeracruz Zacatecas
State State
- Sales - Cost M Sales W Cost W DF W Guerrero [l Jalisco OR W Vveracruz [l WA Yucatan

Cockpit engine designer is able from:

Figure 57 Cockpit

* Technical menu directly into the Document Browser for the technical users

8 functionalities

Folders (8]

CREATE DOCUMENT
‘Geo-Referenced Analysis

-

——

Searhykepwor.

Recent

Generic Document

~—

My Analysis menu for the final users through the ad hoc reporting wizard

&
[ CREATE ANALYSIS j

=

[}
-
(= ]

:

cockpits

Let's see how to build a dashboard and how is presented the interface within the server
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Once opened, the Cockpit interface is an empty page with a tool bar containing different options.

® open the window to add single widgets and manage them
a0k . .

* - open the window to manage associations between data sets
- selections / clear selections

B open the window to save the cockpit document into the personal folder or My
Analysis section.

®¢ERR
Figure 58 Cockpit
By clicking on the add widget button a configurable window opens.
i %@EER

Widget EE R =ES)
Plezse configure the widget

Figure 59 Cockpit — New Widget
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Design Widgets

Let's see how you can design the different widgets once you click the edit button )
As a first step, choose the dataset. The wizard window shows all datasets available according to the logged-

in user role.

widget editor E3)
ALL DATA SET USED DATA SET Recent
HallL. Talll. Hall1. Ml Thiki.
Unit_Detail_Month Units_details Units_Month Units_ProductFamily Product_test
Author: biuser Units_details Units_Month Units_ProductFamily Author: biuser
Author: biuser Author: biuser Author: biuser
Ielis (B[] il il (BN ) <
< Back Next > | cancel
\_f

Figure 60 Cockpit — Dataset selection

As a next step, choose the widget you want to use. The wizard window offers a tool bar with all available
widgets that you can configure.

widget editor

visuglization =] | cenericc tion | Custom C ion

= Drag & drop here a widget from the palette
== Table

“ITT static Pivot Table

E Line Chart

5 II Bar Chart

<. . Pie Chart
o

@ Selection

Selected fields

‘ < Back Mext > Confirm | | Cancel

Figure 61 Cockpit — Data Visualization
Widgets include:

Flat Table

=

| Static Pivot Table
E Line Chart
ol Bar Chart
%‘;‘;‘ Pie Chart

@ Selection

For all different data visualization details please refer to the Worksheet paragraph.
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The number of boxes that you can insert into the cockpit varies according to your needs, but the procedure
remains the same.Add a new widget
+ Choose the dataset
Choose how to display your data
- Place your object within the available space

During the second step, multiple datasets can be selected. The dataset already used will be orange-bor-
dered, while the other one(s) will be blue-bordered.

8¢ERBR
Units by Product Family CIEE=1E

Wwidget editor x|
: Non-Con ALLDATA SET USED DATASET Recent
=
<
o =
e  S—
(5]
=
Q
(=]
g

Illllll.. Illllll. lhll;l. “i“l]. "l“rl..
Unit_Detail_Month Units_details Units_Month Units_ProductFamily Product_test
B Units_details Units_Month Units_ProductFamily T -
Author: biuser Author: biuser Author: biuser
| NS
Tll. Bl Bl Il Il =
< Back Next > Cancel

Figure 62 Cockpit — Multiple dataset selection

Associations

If your goal is to show data from a single dataset, it's not necessary to define any association. Associations
should be set within the designer when widgets are built on different data sets. To set associations, click the
dedicated button. @

aE‘uEJ
&

Units by Product Family @/ 2/ +/|3l%| | units per Month F =S
1 AONNN
Associations editor [] /—‘
: Mon-Consu /
E Units_ProductFamily Units_Month Unit_Detail_Month
< Colurnr Type Column Type Column Type
L
UNITS ORDERED  Long UNITS ORDERED  Long UNITS ORDERED  Long
=
g UNITS SHIPPED Long UNITS SHIPPED Long UNITS SHIPPED Long
PRODUCT FAML String PRODUCT FAML String PRODUCT CAT. String
(=]
8 THE MONTH String BRAND NAME String
o PRODUCT FAML String
THE MONTH String

WAREHOUSE C...  String = 0
ber  September

Details on Septem| |“°‘5“‘“ah""sLISt %l @|2][+)3)

PRODUCT CATEGOR | | Identifier Association

Drinks

Clear selections

Values
Carbonated Beverag

Carbonated Beverag|
Pure Juice Beverage:
Pure Juice Beverage
Drinks

Breakfast Foods
Vegetables Confirm Cancel

Canned Soup oo IEXICT DI CEDET prOEmIET o o T

Canned Soup Food USA Blue Label September 451.00 461.00
Vegetables Food USA Blue Label September 15.00 50,00 i

Figure 63 Cockpit —Association editor

The editor shows one column for each data set. To create associations, select the columns to be correlated
and click the [icona] button to make them effective )]
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Associations editor (] |

Units_ProductFamily Units_Month Unit_Detail_Month
Column Type Column Type Column Type
UNITS ORDERED  Long UMITS ORDERED  Long UMITS ORDERED  Long
UNITS SHIPPED Long UMITS SHIPPED Long UNITS SHIPPED Long
PRODUCT FAMI... String PRODUCT FAMI... String PRODUCT CAT...  Sfring
THE MONTH String BRAND NAME String
PRODUCT FAMI... String
THE MONTH String

WAREHOUSE C...  String

Associations List @7’-’ o
Identifier Association
=1 Units_ProductFamily. PRODUCT FAMILY =Units_Month.PRODUCT FAMILY ﬁ'
=2 Units_Month.PRODUCT FAMILY =Unit_Detail_Month.PRODUCT FAMILY ﬁ'

Confirm | | Cancel

Figure 64 Cockpit — Add Association

Once you have your desired result you can save the cockpit by clicking on the save button ™ which opens
a dialog in which to set some parameters to respectively save within the personal folder (technical users) or
in the My analysis section.

Insert more details and save your document... @
Mame: | Cockpit Example |
Description: Complete cockpit example...

Preview file:  Preview file: Sceglifile | Nessun file selezionato |E |

Messun file selezionato l

|B Save | | Save and retum | | Cancel

Figure 65 Cockpit — Save cockpit

Note - It's possible to share the new cockpit with other users with the apposite icon

<
Shi
=
(—
(s
—(m
@ cockpite ® | @

Cockpit Example 2
Example Cockpit compete
Figure 66 Cockpit — Share cockpit
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State Region Sales FAMILY
FE—— ki A Usa 4230.02 - Drink Food Non-Consumable
. . ) o Mexico B 14279 STATE | SAFS | COSTS | SALES | COSTs | SALES | COSTS
' A UsA 50,819.15
STATE oF © || i i ppips BC 8,669.84 3,470.87 70,2898 28,074.01 19,346.64 7,787.69
328,
region_id 3 @ || & Conada - @ 13,755.12 552357 111,467.82 44,67682 29,200.55 11,735.95
931,
Country USA @ BC Canada 20,114.20 DF 8,037.23 3,22660 69,128.88 27,74249 18,360.29 7,323.60)
Region UsA Q@ || UsA 51,620.40 Guerrero | 466084 185394 3487278 1308785 9,556.41 382753
City Los Angeles
g wa usa 56,579.46 Jalisco 36703 14939 3,0767 122095 88417 35288
STATE cA
craTe o e OR UsA 53,633.26 OR 11,171.06 4,477.80 92,81270 37,167.84 24,61474 9,867.15|
or Ush 74,965.24
g Veracruz | 459115 1,83641 3701147 1525606 063075 3,855.52
Veracruz Mexico 52,142.07
: 7 WA 23,255.83 9,302.34 192,78487 77,203.67 51,655.73 20,689.99
+ I——
Line Chart Bar Chart (T[] | Pie Chart 2] [@x
500000 £00,000
500000 500,000
400000 400,000
300000 520645 1136 300,000
200000 200,000 LS
100000 100,000 WA
0] 0 W OF
BC CA

Figure 67 Cockpit — Final Result
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QBE

The QbE (Query-by-Example) feature is suitable for those cases in which free inquiry and extraction of data
is more relevant than data graphical representation and layout. Users can define their own query graph-

ically, execute it, check the results, export them, save the query for future use and generate a reporting
template.

The QDbE interface includes a Schema area showing the data model, as well as an Editor area in which the
user can build the query (see Figure 68).

0bE Workshest

« Designer Preview =
<

Schema =B« Query Editor
Sales_HSGQL - ISeIEct Fields |Fiters |Fiters on Groups Genersted guery Relationships wizard

- (WsaLEs FacTs

- (% CUSTOMER: [=1] Select Fields

- [~ PRODUCT =

. (A PROMOTION [ &pply distinct clavse | g Add calculsted | 5k Hide non-visible (& Delete Al

[~ STORE Entity Field Alias Fun.. Order Group Include ‘isible Fiter  Gro..

[~ TIME BY DAY

Figure 68 - QbE interface

The data model represents a business model with different levels of complexity, namely a high-level repre-

sentation of the data included in the data base. More than this, it's a set of tables and entities that can be
used to create one's own queries.

Each single entity is composed of a title, some attributes and relationships with other entities:

Sales_HSCL —
[a[WsalESFACTS |

&* STORE SALES
&% STORE COST
&% UMIT SALES

@F —-=TIME BY DAY
&P --=STORE

&F —-=PROMOTION
@R —-=PRODUCT

@R --=CUSTOMER

- 5 CUSTOMER

- S PRODUCT

- 5 PROMOTION

. [~ STORE

- 5 TIME B DAY

Figure 69 - Data model

By exploring the content of an entity (i.e. SALES FACT as in Figure 69), you encounter the following elements:

“*: Misure. Attribute made of numeric data and additional data (e.g. sold items)
<" Attribute. It refers to fields that can be associated to a category (e.g. product category)
“#: Relation. It refers to relationships or connections between two entities (e.g. product sales)
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The main section offers a query editor, including 3 sub-sections, which allows users to visually compose

their query.
Select Fields

It includes the list of columns to be returned by the query. To add a new attribute in this section, just drag
and drop a field into the item tree or click it.

[Select Fields Fiters on Groups] Generated query Relationzhips wizard

Select Fields

] Apply distinct clause | 20 Add calculated | 1k Hide non-visible | () Delete Al

Erity Field Aligz Function Crriler Graugp Include Wizible Fitter Group Filtter
1 SALESFACTS STORE SALES STORE SALES D Y Y =
2 | SALESFACTS STORE COST STORE COST [ Y v =
3 CUSTOMER ADDRESS1 ADDRESE1 D A Y =

Figure 70 - Select fields

For each dropped item, it is possible to:

Define an alias
- Apply a mathematical function, in case of aggregation
+ Set a sort criteria
Group
+ Indicate the column(s) to be included in the result
-+ Indicate whether a column shall be visible in the result
Delete a column
- Add a filter criteria

Add a filter on groups.

In this section, a filter criteria may be added. Similarly, to add an element in this section, drag and drop it
and then click on the data model.

[Seled Fieldz Filters an Groups] Generated query Relationships wizard

Filters

(INewy (D) Delete Al 1 Exp Wizard

Filter Mame Left operand Crperator Right operand Iz for Prampt Bol.Connector
1 Fitert CUSTOMER : STATE PROYINCE || o AND |

‘none
equals o
not equals to

greater than
equals or greater than

less than

equals or less than
starts with

not starts with
ends with

|<

Figure 71 - Filters
For each dropped element, it is possible to:

- Specify a filter operator
- Define the right operand using a fix value or choosing one of the options included in the lookup (see Figure 72)
Define the right operand using a model attribute

-+ Specify whether the filter value shall be requested during the query execution (it is for Prompt).

37

Copyright © 2014 Engineering Group, SpagoBI Labs



] Where clas=

3 Nrw S Dobele 4ll 8§ Exp Wizard
Fier Hame LA cperand Operalor :

‘Select Value . %]
T

a

The value of the column | Valori > asa|sting |>|
Valori
1 Canada

2 Nexico

EOOoO

| 3| usA

4 4 |Page] tlort]| F B | @ Cancel Confirm

Figure 72 - Filter lookup
The types of filters that can be applied to a QbE query are listed in the following table.

Filter type Left operand Operator | Right operand | Example
Basic Entity.attribute Any value Product.family
= “Food”
Basic Entty.attribute Any Enutyattribute | Sales
1998.5tore
sales = Sales
1998.5tore cost
Parametric Entity.attribute Any [parameter] Product.family
= [Prodisct
famih]
Dynamic Entity.attrbute Any prompt Product.family
Explicit join Enntyl.attribute Any Entity2.attribute | Sales
1997 product
name = Sales
1998,  product
name
Value list Entity.attribute In /notin subquery Sales
from subquery 1998.customer
in subquery
Single value subquery == value Subquery = 0
from subquery

Therefore the Filters section enables the definition of filters with multiple relationships using the AND and
OR operators.

Moreover SpagoBI offers a tool for building complex expressions: Figure 73 shows a list of filters, according
to which the client’s city is equal to Beverly Hills, the country is equal to USA, the store type is Deluxe Super-
market and the year is greater than 2011.

Query Editor
[Selec‘t FielclsFiIters on Grnups]

Filters

Generated gquery Relationships wizard

@ New @ Delete Al g Exp Wizard

Filter Name: Left operand Operator Right operand Is for Prompt Bol.Connector
1 ety CUSTOMER : CITY "zauaLsTo Beverly Hils " AnD
2 'CDuntry CUSTOMER : COUNTRY 'EQUALS TO USA AND
3 'Stnrejyne STORE : STORE TYPE 'EQUALS TO Deluxe Supermarket AND
4 Pvear TIME BY DAY : THE YEAR " GREATER THAN 20M AND

Figure 73 - Multiple filters
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By clicking the  ExpWizard ) o pop-up window allows users to build expressions to execute filters.

Expression Editor . @
Exp. Items Expression
@ Clear Al

= 13 Exp. tems ( ( $F{City} OR $F{Country} ) OR $F{Store_type} ) AND $F{Year}|

=] [3 Operators

& AND

&~ OR

L

ef ) X
=2 [3 Operands

&# City

&* Country

&* Store_type

@ Year

i 3

Log
[10:5:26] Parsing expression: §F{City} AND $F{Country} AND $F{Store_type} AND SF{Year}
[10:5: 28] Expression parsed succesfully is 9 ms.

Figure 74 - Expression Wizard

The expression wizard is built through the Exp./tems section that includes the Operators list (AND and OR fil-
ter relationships and brackets defining the execution order), and the list of available filters in the Operands
section. The “expression” section shows the expression for execution of filters.

To test the expression, use the Log box as shown in Figure 74.

Once you close the window and execute the query, the content of the expression will be considered, if in-
cluded.
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|Firters on Groups

The Filters on Groups feature corresponds to a condition of HAVING clauses of a SQL query. It works like a
normal filter, with some additional columns for grouping functions.
Once the user has created the HAVING filter:

in the two Function columns, it is possible to define the aggregation function to be used on right/left operands;
set the Left/Right Operand Type columns, to define operand types;

- ifthefilter is assigned a dynamic value, the Is for Prompt column should be flagged. This way users can choose
the value of the operand at query execution.

Once the query has been defined, it can be executed using the Preview button.

QbE Worksheet

STORE SALES STORE COST ADDRESS w7
1 G056 2418 3764 Olive Hill
2 406.04 166.76 5439 Live Oak Avenue
3 B27 .27 25017 6750 Longhrook Way
4 1213 5177 9722 Sudan Loop
5 152 96 £9.18 6509 Califarnis Street
E 271 B0 107.89 EBO2E Lacanda Ct
7 IV 13363 993 Piedmoant Cr.
g G06 55 32124 7405 Dalares Way
q Fa7 B2 13594 15949 Mis=ion Drive
10 161 .37 B:5.61 1365 Palms Drive
11 23535 94 .47 15896 Bryce Dr
12 1324 E1 G4.71 490 Sepulveds Ct.
13 TIT A5 29051 465 Falcon Place
14 450.59 17536 4292 Wellington Avenue
15 18542 74.20 9940 Morthywood Dr.
16 17831 TO16 9941 Clyde Street
17 83.87 3470 9343 [rorvweood Way
18 29020 11545 B111 Guadalajara
14 3481 1488 7724 Hale Court

Figure 75 - QbE preview

Similarly to the Worksheet, in order to get back and continue building and designing the query, click the
Designer button at the top right of the page.

= Designer |Presview

Figure 76 - QbE designer

The QbE designer offers a section dedicated to the query catalogue (see Figure 77 on the left).
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L |

QbE | Worksheet
F—

i Schema [#]=/El«  QueryEditor Query Catalogue REEE
Sales_H5QL = Genersted query Relstionships wizarg 4 (5 Queries
I A - = Elery-oi
A1 —mPROBLCT [ Select Fields =
©F —~CUSTOMER
/ 4[5 CUSTOMER [ Apply distinct clause | 24k Add caloulsted | #i Hide non-visible | &) Delste &1
# BCCOUNT NUM
% ALNAME Entity Fiele! Alias Function Order  Group  Include  Wishle  Fiter Group .
SHFNAME 1 SALESFA STORESA  STORESA . SIM A 4 ¥ &
oMl 2 SALESFA.. STORECOST STORE COST SLM v ¥ @
" ADDRESST 3 CUSTOMER  ADDRESS1  ADDRESS! " \ 4 ¥ @
" BDDRESS2
e GOy
-g M STATE PROVINCE
[e)] &APOSTAL CODE
Q e* COUNTRY
8‘ ©*PHONE1
&, " BIRTHDATE

CRMARITAL STATUS

R YEARLY INCOME

«* GENDER

@ TOTAL CHILDREN

©*NUM CHILDREN AT HOME

SAEDLCATION Document's analytical drivers
- ©* DATE ACCNT OPENED

" MEMBER CARD

©* OCCUPATION

" HOUSEOWNER

o & NUM CARS CVWHMED
o

Title

b [ PRODUCT
[ % PROMOTION

=4
=

<

|3
|~
|

Figure 77 - Query catalogue

The query catalogue allows the definition of sub-queries in a filter whose right operand is the query itself: in
this case, the clause to be used is IN or NOT IN.
If the QbE analytical document has one or more analytical drivers (parameters), they will be listed here.
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Calculated fields

End-users can create new calculated fields either inside a query or inside a data model. For instance, let's
see how you can create a calculated field that shows the difference between Store Sales and Store Cost.

Right click on the menu of the chosen entity and select Add calculated field :

a [P SALES FACTS A
€*STO 25 Addto SELECT clause Sel
# .
©*STQ e Ao to WHERE clause
T L ap
R =T b Addto HAVING clause i
&R =3
) Add Caloulsted Fisld
&F --=F
o —=f [ & Edit Figld
€F =0 e 2dd Range
B[ CUSTO _
4 Edit Range
b [~ PRODU
[+ f‘.‘_ PROM @ Remove Calculsted Field
I [~ STORE '

I [~ TIME B D&Y

Figure 78 - Entity contextual menu

The new window offers an editor in which you can define the calculated field.

| Calculated Field Wizard {Simple mode} ¥ |
Aligs: My First CC Expert User: F]
Type: Mumber v | Mature: |v |
Items | | @) Clear Al 2 Validate
= 3 Exp. ttems
[IFields
[C] Arithmetic functions
[~ Date Functions

O J Cancel J

Figure 79 - Calculated field

To build a calculated field, you shall define:

* Name
* Type (string, number, date)
e Nature (measure or attribute)

* Formula: click on the fields included in the item tree on the left (or drag and drop them) and build the formula,
as shown in Figure 80.
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Calculated Field Wizard {(Simple mode)

Alias: My First £ Expert Lser: IF]
Type: Humber v Mature:
Items | | (@) Clear Al 3 Walidate
= 3 Exp. tems STORE COST -STORE SALES |
=4 Fields
=] STORE SALES
=] STORE COST
EJUNIT SALES

[ Arithmetic functions
@ [ Dete Functionz

Figure 80 - Calculated field

This field appears in the data model of the QbE main page. This new item can be used as a model attribute.

Schema FESIE]

Sales_HSGL
a(PeALESFACTS
& STORE SALES
©* STORE COST
@ UNIT SALES
&R —=TIME B DAY
&F —-=STORE
& —=PROMOTION
&R —=PRODUCT

“ Query Editor

— lSeIed Fields |Fiters | Fiters on Groups

|

[ select Fields

[ Apply distinet clause | R Add calculated | 25 Hide non-visile

Ertity Field Aligs
1 SALES FACTS STORE SALES STORE SALES
2 SALESFACTS STORE COST STORE COST
3 SALES FACTS My First CC hy First CC

QbE ‘Waorksheet

STORE SALES STORE COST
1 11.40

2 g 402
3 .55 418

.55 3v6
5 1140 480
B .55 288
7 835 363

Figure 81 - Data model and preview with a calculated field

My First CC

-4.53
-4 36
-4.79
-6.50
-5.56
-4.57

Once a new calculated field is created in a query, it can be edited by simply double-clicking it in the

“select fields” section.

The following table includes some functions that can be used to build an advanced calculated field.

LENGTH(str, s, idx)

TRIM([type] str)

CURRENT_DATE()
CURRENT_TIME()
CURRENT_TIMESTAMP()
HOUR(date), MINUTE(-
date), SECOND(date)
YEAR(date), MONTH(date),
DAY(date)

CASE

CASE

It returns the position in which the S character is
located, starting the search at a specific idx point
of the string

TRIM([[BOTH | LEADING | TRAILING] [remstr]
FROM] str) It eliminates spaces in a string

It returns the current date
It returns the current time
It returns current date and time

It returns time, minutes and seconds

It returns year, month, day

case when COUNTRY ='USA'then ‘1" else ‘0’ end

case when Unit sales >= 10 then Too Many when ( Unit sales < 10 and Unit sales >=5 ) then 'Many'

Function Description Notes
Given two numbers a and b, where b # 0, a mod. b
MOD(num1, num2) returns the remainder after division of a first item
by the second.
BIT_LENGTH(str) It returns the length of a bit string
UPPER(str) It converts a string to uppercase upper(Store type)
LOWER(str) It converts a string to lowercase
SUBSTRING(str, idx, [t returns the substring of str string with the given . L
length) length to the idx positi%)n. ° ’ substring(Sales district,2.4)
CONCAT(str1, str2) It joins two strings
LENGTH(str) It returns the length of a string length(Sales district)

minute(current_timestamp())

when (Unit sales < 5 and Unit sales >1 ) then ‘Some’ else 'Zero' end
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Bands

The attributes of an entity relating to a specific model may have different values. In order to analyze data, it
is worth grouping these values into categories. For instance, let's consider customers’ age: often the analysis
does not aim at knowing the specific customers’ age but the age band to which customers belong to (e.g.
young, adults, elders). For this reason, the QbE engine can define and manage intervals in queries.

To create a new band, click Add interval in the contextual menu: the guided procedure for creating a new
band will open. As shown in Figure 82, it is possible to select numeric fields and data functions to define
intervals.

For example, the AA_up_today function returns the interval between a certain data and today's date, which
is useful to identify the customers' age. The procedure to define a band follows.

Bands wirard . .
Alagy 394_rangd
Typa: Sting ~ | Nature: i usiien L.
Date to use in the I
— W & tmaran i function: Emploves d
& 5 Anthmatic fanctions . Ful name
B- First riame
-_':'EI: Last nama
a’ Poston tiie
gj' |Birth date
=1 Hry date
Eh End date
=i (24 Dala Funciana L / o
7 00 _batwaer_datss Superasar id
5] i _umirreem _sinims | Edwcaton level
] Aa_betwesn_dates Marital status
E)00_uptoony / ~Gender [——
g""'—“”’"" - Maragement role

: |
%) LA |E|Ht;tnhdﬂhrmnvmbummmwi’\dadw

Figure 82 - Bands

Click the Next button at the bottom right corner of the guided procedure and a new window will appear to
create new instances of the bands.

Click Add Band to add a new instance, set values and related labels. Click Add Default to include a default
interval: this will crate a new category called Other, which groups all the values that do not belong to the
defined intervals. Click Finish. The band will appear as a node in the Schema panel. If you wish to modify the
interval, click Edit Range.

Bands wizard . "

o) Aad Bang \JMNE'M & Delate

-
'ﬁ
o

o

*TIRI

Figure 83 - Interval definition
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Join-type relationships

The QbE includes a specific feature to thoroughly manage relationships among entities: users can create
join paths from one table to another to be used in case of ambiguity.

Let's see in detail how it works through an example.

customer
customer_id
accaunt_num
Iname

fname

i

address1
address2

address3
acldressd

ci
state_province
postal_cade

customer_region_id
3 phonen
phone2
birthdate
marital_status
yearly_income:
gender
total_chilcren
num_children_at_home
education
date_accnt_opened

store member_card
unit_sales store_ja oceLipation
store_type houseowner
regien_id num_cars_owned
sales_region_id fullname
store_name ¥
store_numper
store_street_address |
store_city |
store_state |
store_pastal_code
store_country |
store_manager |
store_phane [t
store_fax \ +
first_opened_date i region
last_remodel_date Tegion Jd
store_ant b fsaes oty
gracery_sqft sales_state_province
frozen_set ] sales_district
meat_sqit sales_region
coffee_bar sales_country
video_store sales_district_id
salao_bar
prepared_food
florist
region_id (FK)

Figure 84 - Ambiguity
Using the schema and data model as in Figure 84, let's build a model with the following relationships:

Store - Region entity
+ Customer - Region entity
Sales Fact - Store entity

+ Sales Fact - Customer entity.

Ambiguity arises when attributes coming from the various tables are dragged and dropped into the query
that is build in the QbE, as in Figure 85.
In this case, in order to identify the items sold by region, the Join relationship may be Sales Fact - Customer

- Region or Sales Fact - Store - Region.

Select Fields

[ 2pply distinct clause | 20k Add caloulsted | s Hide non-visile | (&) Delete 21

Eritity Field Alias Function Qrder Graup Inciude Yigible Fitter Group ...  Delete

4 Store Store name Store name r i T @

& Sales fact 1935 Unit sales Urit =ales = ] A ki =]

5 Customer Frame Frame r i T @
1 Reuion Sales region Sales region " w W d

Figure 85 - Ambiguity

Click Relationship Wizard in the Query editor and a pop-up window will appear, where users can define the
path:

Query Editor

[Seled Fielcls Fiters on Groups Generated queryll Relationships wizard I
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Relationships wizard

[
ki) i
Removes paths with not involved entities Apply selection to all fields of thiz entity
Entity Jain path
Region Sales fact 1998(store_id) -- (store_id)Store(region_id) -- (region_idiRegion
Seles fact 19938 Sales fact 1998(custamer_id) — (customer_id)Customer(customer_region_id) —- (region_id...
Store(region_id) -- (region_id)Re gion
Customer(customer_region_id) -- (region_id)Region
Relationships wizard 0| %¢
< i
Removes paths with not involved entities Apply selection to all fislds of this entity
Erttity Join path
Region

Sales fact 1998(customer_id) -- (customer_idiCustomericustomer_region_id) -- (region_id...

Sales fact 1993 Sales fact 1998 customer_id) -- (customer_id)Customer

Sales fact 1998(stare_id) -- (store_id)Storelregion_id) -- (region_id)Region
Sales fact 1998(=store_id) -- (store_id)Store

These images show the double relationship between Sales Fact and Region, specifically:
+ relationship between Sales Fact and Customer

relationship between Sales Fact and Store.

At this point, modify the relationship so as to eliminate ambiguity: if you wish to view the region related to

a specific customer, select the Region entity in the Entity panel on the left and the correct path in the panel
on the right, as shown here:

Relationships wizard

[
ki) i
Removes paths with not involved entities Apply selection to all fields of thiz entity
Entity Join path
Region Sales fact 1998(customer _id) -- (customer _id)iCustomer(customer_region_id) -- (region_id. ..
Sales fact 1993 Store(region_id) -- (region_icd)Region
Customericustomer_region_id) -- (region_id)Region
Sales fact 1998(=store_jd) -- (store_id)Store(region_id) -- (region_id)Region
Follow the same procedure for fact tables.
Relationships wizard ] |4
L) i
Removes paths with not involved entities Apply =election to all fields of this entity
Enity Join path
Region

Sales fact 1998(custamer _id) -- (customer_id)Customer(customer_region_id) -- (region_id. ..
=ales fact 1993 Sales fact 1998(store_id) -- (store_id)Store(region_id] - (region_id)Region
Sales fact 1998(store_jd) -- (store_jd)Store

Sales fact 1998(customer _id) -- (customer_id)iCustomer

If you wish to check the SQL code generated by the QbE query, click the “Generated Query” button (see
Figure 86).

Query Editor

lSeIect Fields | Fiters | Fiters on Groups Generated query | Relationships wizard

Figure 86 - Generated query
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select
customerQ_."fname” as "Fname’,
store1_."store_name" as Store_name’,
region2_. sales_region” as “Sales_region’,
sum(sales_fact3_."unit_sales’) as “Unit_sales
from
“foodmart_key". customer” customerQ_ cross
join
‘foodmart_key’. store” store1_ cross
join
‘foodmart_key . region’ region2_ cross
join
“foodmart_key. sales_fact_1998" sales_fact3_
where
sales_fact3_. customer_id =customer0_."customer_id"
and customer0_."customer_region_id"=region2_."region_id"
and sales_fact3_. store_id =store1_. store_id"
group by
customer0_."fname” ,
store1_."store_name" ,
region?_.'sales_region

The relationship between Customer and Region is shown in bold.
On the other hand, if the query aims to show the region of the Store, it is necessary to modify the wizard
as follows:

Relationships wizard 0| 3%
< i
Removes paths with not involved entities Apply selection to all fislds of this entity
Endity Jain path
Region Store(region_id) -- (region_id)Region

Sales fact 1993 Sales fact 1998(customer_id) -- (customer_jd)iCustomer(customer_region_id) -- (region_id...

Sales fact 1998(ztore_id) -- (store_jid)Store(region_id) -- (region_id)Region

Customericustomer_region_id) -- (region_id)Region

Relationships wizard (=] |
t
« Removes paths with not involved entities Apply selection to all fields of this entity
Endity Jain path
Redion Sales fact 1998(store_id) -- (store_id)Store
Seles fact 1993 Sales fact 1998(ztore_id) -- (store_jd)Store(region_id) -- (region_idiRegion

Sales fact 1998(customer_id) -- (customer_id)Customer

Sales fact 1998(customer_id) -- (customer_id)Customer(customer_region_id) -- (region_id...

The generated query follows:
select
customer0_."fname™ as ‘Fname’,
store1_."store_name" as Store_name’,
region2_."sales_region” as "Sales_region’,
sum(sales_fact3_."unit_sales’) as “Unit_sales
from
‘foodmart_key"."customer” customerQ_ cross
join
“foodmart_key’. store" store1_ cross
join
‘foodmart_key . region’ region2_ cross
join
“foodmart_key. sales_fact_1998" sales_fact3_
where
store1_."region_id =region2_."region_id"
and sales_fact3_. store_id =store1_. store_id"
and sales_fact3_. customer_id =customer0_."customer_id"
group by
customerQ_."fname’ ,
store1_."store_name" ,
region?_.'sales_region

The relationship between Store and Region is shown in bold.
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Alias

If the data model includes various relationships between two tables, the QbE allows users to manage them
using aliases.

To describe this feature, it is worth using an example. Let's suppose there is a double relationship between
Promotion and Time by Day entities (see Figure 87).

Schema = | |E|| 4 Query Editor
local_Food — lSeIect Field= Firterleirters on Groups
- [ Customer L

4 [% Promotion [ Select Fields
&* Promction id i » -
& Promation district id [ spply distinct clause | 2 Ao caloulsted |50k Hide non-visikle (=) Delete &l
& Promation nsme Entity Field Aligz Function
&* Media type

1 Promation Promation name Promation name

&P Cost =
& Start date 2 Time by day The date Start date 3
=
r
& End date: 3 Time by day The date End Date 5

P rel_end_date_id_in_Time_kby _day fim:
@hrel_start_date_id_in_Time_by_day tir
1 ([ @R —-=Time by day(BR_Promotion_Time b )

3 (tn —=Time hy da\,f(tZ_fk(‘]:}

- [~ Store Relation narme: BR_Promation_Time by day
‘R | Seore L) :
@ Time id Target Fields: time_id
o The date '
@ The day
& The month
&* The year

&* Day of month
P Week of year
&* Marth of year
&P Quarter
&P Fizcal period

. [ Sales fact 1998

Figure 87 - Alias

The two relationships concern the start date and end date of the promotion.

As shown in the Figure 87, this information can be retrieved from the QbE graphical interface. The Promo-
tion entity includes two relationships (see points 1 and 2 in the figure), whose tooltip returns information on
how the relationship is structured (see point 3).

If you wish to see the list of promotions with a specific start date and end date, it is necessary to drag and
drop the name of the promotion (Promotion entity) and the The Date field (Time by Day entity) two times by
changing the alias, as well as the name of the column to be visualized in the results of the query (see points
4 and 5).

By executing the query, users can investigate the system behaviour: in the absence of specific indications,
the system selects two relationships (path) at random.

Query:

select
promotion0_." promotion_name" as ‘Promotion_name’,
time_by_dal_."the_date"™ as 'Start_date’,
time_by_dal_."the_date™ as 'End_Date’

from

“foodmart_key . promotion” promotion0_ cross
join

‘foodmart_key . time_by_day’ time_by_dal_
where

promotion0 _."end_date_id =time_by dal_.'time_id"
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Query Editor

lSeIed Fields | Fitters | Filters on Gruups]

Generated queryll Relationships wizard I

As mentioned in the previous paragraph, by opening the relationships wizard, users can see the list of enti-
ties relating to various paths, as well as the list of paths involving various entities:

Relationships wizard

i
< 1
Removes paths with not involved entities Apply selection to all fields of this entity
Eritity Jain path
Time by day Promotion(start_date_id) -- ctime_id) Time by day
Promotion Promotion(end_date_id) —- (time_ic)Time by day
Relationships wizard [=]|E
tl
<
Removes paths with not involved entities Lpply selection to all fields of this entity
Entity Join path
Time by day Promotion(end_date_id) -- (time_id)Time by day
Pramation Promotionstart_date_id) -- (time_id)Time by day
In this case, we are only using one relationship with the END_DATE.
If you wish to use both relationships (end date and start date), select both.
Relationships wizard ]|
L
Removes paths with not involved entities Apply selection to all fields of this entity
Enrttity Join path
Time: by day Promotionistart_dste_id) -- (time_id)Time by day
Promation

Promotion(end_date_id) -- (time_id)Time by day
Promotion

end_date_id--=time_id
Time by day

The tooltip shows the complete path using an intuitive tree layout.
Once the relationships are selected in both entities, click Apply. SpagoBI will show the following window:

Relationships wizard

[ -
- it
Time by day
Aliases for the entity Time by day Time by day (rel: BR_Promotion_Time by... Fields
Aliazes Mapping alias/fields Query fields
Time by day (rel: BR_Promotion_Time by ... Start date
Time by day (rel t2_1k) End Date
Back Finizh Cancel
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It includes 3 sections:

* List of Aliases - In this case the Alias contains a different name, but it refers to the same entity (like SQL alias)
* List of Fields associated to the entities selected in section 1
* List of fields involved in the query.

To distinguish the fields during the execution of the query, it is necessary to identify all the fields involved
in the query (included in section 3) with the aliases of the entities that contain them (included in section 1).
Select the “Time by day (rel BR_Promotion_..)” entity in the first column, then drag and drop the “Start Date”
field from the third column to the one in the middle. Repeat the same operation with the “Time by day (ret:
t2_fk)” entity and the “Start date” field.

The result follows:

Relationships wizard 0ol %
Time by day 9
Aliases for the entity Time by day Time by day (rel: BR_Promotion_Time by... Fields
Aliazes Mapping aliasfield= Query fields
Time by day (rel: BR_Promotion_Time by ... End Date

Time by day (rel t2_fk)

Figure 88 - Alias association

To check whether the association was correctly set, you can refer to the relationship specified in the tooltip:

Relationships wizard =] |
Time by day
Aliases for the entity Time by day Time by day (rel: t2_fk) Fields
Aligzes happing alias fields Ciuery fields
Tirme by day (rel BR_Promation_Time by Start date

Tirme by dary (rel 12_fk)

Promation{end_date_id})
t2_fk
(time_id)Time by day

Figure 89 - Tooltip
Click Finish and check the SQL code clicking Generated query:

select
promotion0_." promotion_name™ as "Promotion_name’,
time_by_da2_."the_date™ as "Start_date’,
time_by_dal_."the_date™ as 'End_Date’

from
‘foodmart_key’ . promotion” promotion0_ cross

join
‘foodmart_key' . time_by_day’ time_by_dal_ cross

join
“foodmart_key' . time_by_day’ time_by_da2_

where
promotionQ_. start_date_id =time_by_dal_."time_id
and promotion0_."end_date_id =time_by_da?_."time_id"

Comparing the text of the generated queries, you can notice that in this last case the query was correctly
generated according to our needs. Figure 90 shows the desired result.

QbE Wiorksheet

Promation name Start date End Drate
1 Dollar Days
2 Coupon Spectacular 01 /03 997 00:00:00 01001 M 957 00:00:00
3 | Cant Befieve t Sale 014031397 00:00:00 014021997 00:00:00
4 Twvo Day Sale 01/04/1997 00:00:00 01401 1997 00:00:00

Figure 90 - Query result
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GIS

The GIS engine of the SpagoBI suite allows the visualisation of business information on a cartographic layer
provided by spatial systems using WFS/WMS standards.

}Njf a New Map name...
oo

- 8 New Map description.

= A
Published by / Send feedback £d

4= Mapzone -

Indicators
/ store_sales_promo_2012
+/ unit_sales_promo_2012
+/ store_sales_promo_2013

+/ unit_sales_promo_2013

'5500go0I

'SELECT INDICATORS FROM CATALOGUE

I. . Filters
country
o [Select a value H
region
s Comne, | Selecta valve bl

Figura 91 - GIS

This feature is based on a user-friendly interface. Let's see how the user can interact:

Click the icon to view the legend

m Legend
Chanoge style
[ 1.60-3.12 (4)
312-313 (8
313-3150
315-3154
315-319(5

q
3
o1

americo R 1
5C

jepien R

Figure 92 - GIS legend

| &
+ Click the icon to select the layers to be visualized or the list of map providers

I £ vl

Layers

Add indicatars from catalogue/Delet
Base Layer

(@0penStreetiap

Crverlays
[V]states

5
H_l

Figure 93 - GIS layers
+ Click the icon to select the layers to be visualized or the list of map providers

Measure @
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+ Choose whether you want your business data to be represented on a map with zones or points.

“h,, Map zone -

@ Map point

Figure 94 - Data representation levels

Spatial analysis
New Map description...

Published by biadmin/ Send feedback f.4

'.' Map point -

Indicators

+/ Unitsales

</ Sales

o Cost

SELECT INDICATORS FROM CATALOGUE

(EEA =

Figure 95 - Map Point view

Finally the following feature allows users to easily identify the data to be visualized on the map by selecting
the indicator or a filter that can make visible only a selected part of the analysis, filtering on some charac-
teristics as shown here.

Indicators Filters
/' Unitsales country
+/ Sales |U5ﬂ w
region
<+ Cost |CenterWst h]

Figure 96 - Indicators and filters

Users' preferences can be saved in a new analytical document as follows:

Insert more details and save your document... @
Mame: Spatial analysis |
Description: Mewe Map description...

T Ccustom dacuments
[ DAnaIy’tical documerts

Previewr file: Sfaglia.. | Nessun file selezionato.

Docurnent isible

visibility:
Carnmmunity: | | v |
Scope; | Private |V |

Save

Figure 97 - Save new map
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GEO

The GEO engine uses a static map catalogue and allows users to re-aggregate information dynamically ac-
cording to a geographic hierarchy (e.g. nation, region, district) defined by the Administrator. This engine can
be used irrespectively of the so-called geographic context - it allows to display the distribution of indicators
on any structure that can be represented on a map (e.g. process flow diagrams, hardware infrastructure
topology, etc.)

Generally, the interface is composed of the following three elements:

+ Hierarchy navigator

+ Level navigator, allowing users to integrate additional levels in the map (e.g. borders, charts, values)
+ Map.

Geo Dimension Document

Higarachy: ;_-_:._; n

=5 custom
é---Sta‘tes

E---|:|reg|ions

Map

Map: | MaP_USA_03 |v |

IEIMAR_USA_03
E---DState_Colors

é---Dcen{roidi_s‘tates

E DState_borders

Courtry_horders

Labels_State_Mames

E---|:|\-'alori

Figure 98 - GEO interface

Each time hierarchies and/or levels options are modified, it is necessary to re-execute the map
using the '8! putton at the top right

To change hierarchy from STATE to REGION, select the region level and re-execute the map.

Geo Dimension Document Bl@)

Hearachy:

= custom
[stete

- Flregions

Map: MAP_USA_02 v

SEIMAP_USA_D2
~ Hlregions

4

- Ceentroidi_regions

- [stete_porcers

- Ccourtry_porders

- [iavels_Region Mames
 [Lakels_stste_tames

- Dlovatici

- Clvstari

Figure 99 - REGION hierarchy
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To add or modify a level of the map, use the options available in the left side of the window. For example, as
shown in Figure 100, you can add the charts associated to each region.

Geo Dimension Document EIE

Heazhy:

(= oustom
[Cstates
[“lregions

Navigation

Map

Map: MAP_USA_02 I

B CIMAP_USA_02
[Hregions
[eertroidi_regions
[Cstate_torders
[courtry_borders
[Labels_Region_MNames
Ciabels State_Nemes
( [Fgraici

valori

Figure 100 - Charts level

Users can navigate the analytical document, specifically:

+ Zoom-in and zoom-out using the Navigation window

+ Access the legend

+ View the measure catalogue and choose the measures to be visualized
View the list of available levels and select the desired ones

+ Associate an area or a point on the map to an analytical document - alternatively you can make information
appear in a box. This option can be configured by administrators.

Mavigation

- [9.255.56 - 20,946, 15
- [20,946.15 - 40,162 D3
- [0 162.00 - 43 423 3
- [42,422 25 - 75,210 |

——
+=]F =00 =|=|

[ States

@ Store Cost

@ Cross Naw.

© Unit Sales O Drill Haw.

O Store Sales

Figure 101 - GEO options
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OLAP

SpagoBI supports multi-dimensional analysis thanks to its OLAP engines offering higher flexibility than
structured reports. After having defined the analytical axis with specific hierarchies and measures, users
can analyze data on different levels of detail and from different perspectives through traditional drill-down,

drill-across, slice-and-dice, drill-through processes.

Position  Member Replace B>

Region == Customers Promotion Media Promotions
r Measures v
- Store Cost | Store Sales Unit Sales
(=]
E— =1 All Products 658,092.84 1,644, 142.89 76,638
(=]
(=1
Drrink 56,966.52 142,555.87 71,541
T
Food 475,190.08 | 1,186,990.79 557,777

Mon-Consumable | 125,935.24| 314,596.23 147,320

Figure 102 - OLAP

The OLAP interface includes a toolbar allowing users to set up data navigation and visualization options.

Posiion Member Replace [7] [ B &2
Figure 103 - Toolbar

Position Member Replace [] [+ B @

Region == Customers Promotion Media Promotions
F* || Measures | ¥
T Unit Sales
(=]
2| @ Al Products 776,638
(=]
Crink: 71,541
T
Food 557,777

MNon-Consumable 147,320

Figure 104 - Configuration window for OLAP cube
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Configure the navigation cube

The Olap cube can be set up my adding attributes or filters

Users can filter on characteristics by clicking the filter icon

A wizard window appears and customization can be performed on data, without inserting any other row in
the cube.

Poston Member Feplace [

EQ

Ragion g, Customers Promation Meda Promotions
e T e E o T |.5d¢|;t;;l:m el % |
' Measwes v
273 Al Customers
Urit Sales B Cornda
E B Al Products 77,638 B L Mesacy
*|| @ik 1541 B sk
ot s (posten Menber Resoce [ 1] 2 @
B Mon{onmamable 147,320
Region Customers Promation Media Promotions
Y Gnada Y ¢ ) ¢
I‘ Measures v

Uinit Sales
46: 15?

& All Products
& Drink
& Food
@ Non-Consumable

4,354

- 1npold

32,691

9,112

Figura 105 - Filters

Users can modify the cube in different ways, by simply drag and drop attributes and measures from the top
bar into the side bar, and filtering them there.

Positon Member Replace [T [ B @&

Region Promotion Media Promations
I* Messures v Pogidon  Member Feplace [ [--] F= i@
= Unit Sales Fegion Pomation Media ProTotions
o B All Products 775,633 T
g Drink. 7,541 g0 ([measures | Postion Member Replace [T [] B @
2 © Al customers hs
S Food 557,777
= e Uniz Sales Region Promotion Media Pr
onConsumable 147,320 | ERie 796,638 A T
L 5 Al Froducts w157 g o Jue11 | Select the visile members e
& B All Customers
2 Drink 4,354/ |3 AT | P Measures v
=3 Canada
a Food 32,591 I} Nur-Consunzbie | 147,320 || 2 E1S3 8l Customers Unit Sales
H|v ] Canzda &
T Non-Consumable 9,112 - 6 All Products LSV | o EE [y g B All Products 46,157
arnk. 3 =4
B All Products 203,83 18]/ |, canaca Gl 4374 @[F CJusa g Drink 4,354
a =od 32,601 = Cad
Drink. 18,981 ||= o B Food 32,681
Mexico
b4 Nen-Consumabe 5,112
Food 146,581 T Non-Consumable 9,112/
A All Products M3ATT
Non-Consumable 38,771 Cencel  3eect 3
® ik 15,431
2 All Products 526,643 E Mevicn é}
=oad 145,581 8
& Drink.
= o e Nen-Conaumsbe | 33,771 =
Food 378,505 ST 26,64 T
Non-Consumable 99,437 ® ik 48,705
E LSA
® =ood 378,505
1t Non-Lonsumsbe | 99,437

icon ¥.
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Figure 106 — Filters on cube
Moreover can reorganize attributes in the bar according to their needs, by clicking on the double arrowed

Copyright © 2014 Engineering Group, SpagoBl Labs



Position Member Replace [ [ B &

Region Promotion Media Promotions
i X i

I* | Measures | v Posiion Member Replace [7] [ B 2
b Unit Sales Region Promation Media Promations
o
2| |2 All Products All Customers 776,633 e b g o X o N E
0

Drink. All Customers 71,541
T F* | Measures | ¥
N Food All Customers 557,777

Mon-Consumable All Customers 147,320 Unit Sales
= Al Products 776,638
(w]
=
o Drink Ty b
g All Customers
o Food 557,777
b

Non-Consumable 147,320

-
={ | Janpold @ = SJaWolsnd

Figure 107 — Swap attributes

Drill operations

OLAP supports drill operations, enabling users to display data at different levels of detail, navigating through
the hierarchies within the OLAP cube. Three different drill operations are available:

Drill member & Drill position. This feature allows users to expand fields that have detail data at a specific
hierarchy level, keeping the upper hierarchy levels visible.

I* | Measures | v
o Unit Sales
o
2 | 2@ allProducts 776,638
(]
=
= Drink 71,541
T
Alcoholic Beverages 13,207
EVErages 39,314 r
Measures T
Dairy 12,320
- g Unit Sales
S | = All Products 775,638
Mon-Consumable 5
= Drink 71,541
T
Alcoholic Beverages 19,907
[~=) Beverages 39,314
Carbonated Beverages 9,745
Drinks 7,403
Hot Beverages 12,2581
Pure Juice Beverages 9,835
Dairy 12,320
Food 557,777
Mon-Consumable 147,320

Figure 108 - Drill member & Drill position

Drill Replace. This feature allows users to expand fields that have detail data at a specific hierarchy level,
loosing the information related to the selected parent level in the analytical hierarchy. It displays the mem-
bers of the selected level.
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Positon Member Replace [ [ B &

Region N
F* | Measures | v

=

2

g & Product

~ | /@ Al Products

¥

Drink.

Alcoholic Beverages

Food

Nen-Consumable

Hide empty cells

Customers Promotion Media Promotions

b 4 T T

Measures

Unit Sales

776,635
71,541
19,907

Posiion Member | Replace [7] [4] B &

39,314

12,320 Region = Customers Promotion Media

557,777 == T B s T

7,320

Measure

Uit Sales

Carbonated Beverages 9,745

Drinks 7,403

Hot Beverages 12,781

Pure Juice Beverages

9,885

Figure 109 - Drill replace

This feature hides all empty cells in the table, which have no value.

Invert axis
This operation is ca

58

o
=
g
=
z

1PNpoid |

-

T

Region Promotion Media Promotions
Al Regions h g . T . h g
Measures v
© victoria = -
Food 688.32  1,663.78 773
Non-Consumable 160.08 402.85 201
& All Products 22.33 52.19 2%
== o . - Position Member Replace [ [
Aiello
= e 2L = Region Promotion
Hon-Consumable Al Regions T T
& All Products
Measures
Drink 2 ol
frelasy B Victoria = -
e £ Faod 688.32.
o
Non-Consumable = Mon-Consumable 160.09
g
& All Products 3.53 9.47 5 3 © All Products ==
Anglin ok . Aiello Drink a7
Food 2.07, 5.18 2] Food Tz
HNon-Corsumable 146 4.29 3 3
- 2 All Products 3.53
) All Products § Anglin Food 2.07
. &
s Drink - Non-Consumable 1.46
Y
i 21 All Products 10.77
Non-Consumable - Drink 148
& All Products Food 9.28

-

518035 Fie

~ | 15npoid | #» [0

Region Promotion Media

AlRegions Y
Measures | ¢
B All Customers All Products

& All Products

rink

ood

ion-Consumable

All Products
& Al Products

Drink.

ion-Consumable

T

4 Posion  Member Replace [T [

Figura 110 - Hiding empty cells

Promotions

Y

Store Cost | Store Sales | Unit Sales
653,092.84 1,644,142.89 776,638
39,332.57 98,045.96 96,157,
347087 6,669.84 4,354
28,074.01  70,08.98 32,691
7,787.60  19,346.64 9,112

172,519.38| 430,131.04) 203,833

Region Promotion Media Promotions

Abregions | Y NP N7

< Customers | v | % Product | v

B All Customers Canada Mexico

Allproducts | = All Products Drink | @ Food Non-Consumable All Products

- saInsealy @

Store Cost. 658,092.84 39,332.57| 3,470.87|28,074.01 7,787.69) 172,519.38
Store Sales 1,644,142.89 98,045.46 8,669.84|70,028.98 19,3%.54)  430,131.04
Unit Sales 776,638 46,157 4,354 32,691 9,112 203,833

Figure 111- Pivoting

led “pivoting”: it moves rows to columns and vice versa.
[+

Posiion  Member Replace [T [H

usa

2 All Products

rink Food
446,240.89 | 38,772.16 322,301.53
1,115,966.39|95,997.20 805,054.22
52,648 48,706 378,505
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Save OLAP navigation

This feature allows users to save a level of navigation for future use. In this case, the query is made available
in the OLAP execution window as a customized view.

.

R & Cugtoma s Fromation Meda Promotgng
SR - Y - X - T €| Flev o~ Shortq..lts’u\'ﬂ

o Measwm v ¢ Show favorites
[ ——
@ e PRI L
T 8t :‘”-*  Rasstoen il A X ar A Show customized views
::m 1::: : | s Add to customized views
Fod N
:mm ::::;’3: 1 Show scheduled executions
b

Figure 112 - Saving an OLAP query
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REFERENCES

General resources
Afull range of public resources for all those who wish to learn more, get involved and contribute to SpagoBl|

growth:

SpagoBl website: www.spagobi.org
On-line demo: www.spagoworld.org/SpagoBl/

Success Stories: http://bit.ly/1pDEDOi
Videos: http://bit.lv/1uyrOaR

Webinars: http://bit.ly/1CA4DD;j
Newsletter: http://bit.ly/1rBCyHW

Technical support and services
Various resources and types of service to let SpagoBI Labs support you through all project stages.

Professional services: http://bit.ly/1gRELXG
Documentation: http:/bit.ly/1yxMdEx

Shop: https://spagoshop.spagoworld.org/spagoshop/
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