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Before starting

Target

e General User Manual: it is aimed at end users. It provides a first approach to
Knowage interface and functionalities. It can be used as a first approach to

Knowage. It focuses on all those elements which are shared among the products and
involves the end user.



User Guide
Introduction

This document is intended to provide a quick introduction to Knowage end user
interface. It can guide you through your first approach to the suite, describing the
different graphical elements and the general end user features common to all Knowage
products.

No prerequisites are needed. We suggest following the elements description and try
them while reading.

User Interface

This chapter focuses on Knowage user interface, providing detailed information on the
Main Menu, the Document Browser and some general settings concerning analytical
documents. First, a short introduction on profiling rules it provided.

Preliminary information

The administrator will provide you a username and a password to log in Knowage
environment.




Login page

These credentials identify you as user and are associated to your role.

In Knowage suite, roles represent categorizations of group of users, granting each user
with different rights and visibility criteria on documents and data, according to their

business profile.

This is what is called Behavioural Model. It allows to:

reduce the required number of analytical documents,

« code only once the behavioural and visibility rules on data,

« guarantee the uniform growth of the project over time,

e guarantee the respect of the visibility rules over time, with no limit on the number
analytical documents that can be added.

All the analytical documents are strictly related to the behavioural model. In fact, the
behavioural model guides the behaviour of the analytical documents according to the
user’s role, managing the visibility of documents and data.

Every role belongs to a predefined role type. The available role types are listed and
described below.

Role types
Role Type Description
General administrator. Manages all Knowage functionalities.
Model administrator. Manages the behavioural model and its associated functionalities.
Developer. Creates and modifies datasets and documents.
Test user. Tests analytical documents.
End user. Executes documents visible to him and creates ad-hoc reporting analysis.

From now on we suppose the reader has a role of type “End user”. If some grants are
optional for this role, we will state it.




Main menu
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Home page

The menu gives you access to documents, data and all the functionalities that you can
use. By default, the menu button is at the left bottom corner of the home page: click it to
open the menu.

Main menu consists in a set of icons associated with basic features. It is divided in two
submenus: the general menu, which is collapsed, and the BI functionalities menu. It is
important to underline that not all the components of the menu are mandatory, but they

may be configured by the administrator according to user’s needs.

Menu components - General menu

Icon Name Description

9 Knowage user Open a hidden menu with extra functionalities.

- Select role Select the authentication role (available if you are associated
to more than one role).




Menu components - General menu

Icon Name Description
n Languages Language options.
u Info Info about Knowage version.
|
Log Out Log out.

Menu components - Bl functionalities menu

Icon Name Description
E JeBUETL Show the archive folders and related documents.
browser
Inquiry, navigate and create your data.
u Workspace
Available only for KnowageBD and KnowageSl.

Document Browser
It enables you to access the documents shared to you and the functionality trees.
Workspace
This is available only for KnowageBD and KnowageSI. Entering the Workspace,
you will find the sections: Recent, Documents, Data and Analysis. The “Recent
area shows the latest documents you were working on, while “Documents”
contains the analytical documents the user asks to be archived on this area. This
way the user has a more rapid and efficient way to retrieve the documents of his
interest. The “Data” section is made up of the “Dataset” and the “Models”
subsections. In the Dataset one you can access all the self-service Bl features.
Once entered this section, your datasets appear divided into four categories:



MY WORKSPACE Q x = +

(o) Recent
MY DATA SET ENTERPRISE DATA SET SHARED DATA SET CKAN DATA SET ALL DATA SET

B Documents

TEST_DS_PRODUCT

~ Data
= Datasets
Y Models
&= Analysis

s} Schedulation

The General menu is identified with the first icon in General Menu and a label

containing your user name. Opening the general menu, you have the following extra
buttons:

Select role
If your user is associated with more than one role, Knowage requests you to
specify the default role. You can select it when executing a document, or right
after authentication by clicking on this icon and choosing a default role.

Languages
Select the language of Knowage environment.

Info
View the details of current Knowage version.

To conclude the overview of this area we describe a not mandatory element. When
configured by the Knowage administrator, you can have quick links to a static page, a
document, a folder or an external application, like for instance a web page. These links
are displayed below the BI functionality’s menu, as shown below.
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QuickLink

Quick links

You can minimize the main menu by clicking the right arrow at its bottom right corner.
This way the main menu is replaced by the menu button, so that you can close/open it
according to your needs. You can move this button around the page by dragging and
dropping it. Choose the position that best fits with your work.

Document Browser overview

From BI functionalities Menu, select E to open the Document Browser.

DOCUMENT BROWSER

Root » Analytical Documents > Reports
& Root

& Analytical Documents Type Name Author Label
B Maps - -
REPORT Customers by Occupation book_admin BK_CustOccupation [»]
@ pata Mining
B charts
@ cockpits
B Reports

B pashboards
B book_user

= KNOWAGE
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Document Browser

By default, the page is divided in two parts, as shown in Figure above: in the left side
there is the functionality tree representing the folder structure, while on the right you can
see the list of all documents contained in the selected folder.

Each line shows the label, the name, the author and the type of the document, while the
play button at the end of each row executes the document. Moreover, clicking on a line
opens a side panel on the right of the page. Here you can see more metadata
information such as the document description, the state and the creation date (see
Figure below).

DOCUMENT BROWSER Q = I
Root » Analytical Documents > Reports ]
2 Root
& Analytical Documents Type Name Author Label Description
a Maps = = > Customers by Occupation
REPORT Customers by Occupatior book_admin BK_CustOccupation [>]
@ pata Mining {t')
B charts State
B Cockpits Released
B Reports
@ pashboards Type
REPORT
B book_user
Creation date
null
= KNOWAGE

Documents details expanded.

At the top of this side panel you find the ©  button, the same one you see at the end of
each document line. Click on it to execute the document.

Document Execution

In this chapter we describe all the features related to Knowage analytical documents,
such as parameters management, printing, exporting and so on.
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First, notice that once you execute a document from the document browser or from the
menu, it is visualized full screen. In the first case, you can return to the document
browser by clicking on the folder icon located at the top left.
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@ DOCUMENT: BK_CUSTOCCUPATION

CUSTOMER DETAILS

Bought Products By Occupation

70 66,643 £9.071
- HE B
Back to Document Browser

Parameters management

Knowage documents may have associated parameters. If any, you will be asked to
select the chosen parameter’s values in a collapsible panel located at the top or on the
right side of the page. If this is the case, choose the parameters values and then click
the Execute button to run the document. In case there are only optional parameters or
default values are already defined, the document is directly executed after the first click
on its relative icon.
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Parameters panel

Mandatory parameters are shown in bold together with an asterisk on the right, while
optional parameters are normal shaped.

It is possible to show or hide the parameter panel by clicking on the filter button located
in the document toolbar. With the Reset button at the top of the panel you can clear the
form.



Furthermore, the parameter configuration can be saved for future use. This is
particularly useful when the document includes several customized parameters. This
feature is accessible from the toolbar located at the top right corner of the parameters
panel.

e Reset inserted values for parameters;

e Open saved a window listing the saved parameters, so that you can select or
modify them;

e Save the parameters. Here you can choose between two options: Public means
visible to all the other users that share your role while Private means visible only to
you.

Document Toolbar

All documents inside Knowage environment share the same toolbar with different
features. We provide first a short description and next a detailed explanation.

& = T

Document Toolbar

The E button is to access the help online as defined in the Glossary and it is
available only in KnowageSI.

The E refreshes the document.

The opens the parameters panel and it is visible only if there are parameters
associated to the document.

The H opens the contextual menu shown in figure below. We describe the main
functionalities provided by this menu in the following.
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Toolbar contextual menu

Exporters

Each Knowage document can be exported into several formats, depending on the
options offered by the engine.

Clicking Export in the document toolbar you will see the available formats for the current
document. Select one and check the exported document.

Business and structural metadata

Knowage allows the definition of business metadata to describe an object, in our case a
document. Business metadata, unlike technical metadata used in Knowage Meta to
build the metamodel, are business information associated to the document intended to
help users to understand, access and classify it. As such, they have been mainly
conceived for the end user understanding.



There are three types of business metadata, some of them are editable while others can
only be read. General metadata are read-only, while short and long text metadata are
editable. General metadata contain basic information about the document, which cannot
Notes be altered because they are related to the structure of the document (e.qg., type,
engine, label). They provide useful and synthetic information on the document. Short
and long text metadata should be used to add relevant business information: all the
allowed users will see this information, which will help them understand the purpose and
context of that document.

In general, metadata should be edited by users with adequate expertise and authority to
do so. Therefore, it is possible for the administrator to assign the right to edit and save
metadata only to some users. The right is not specific to a profile, but it is part of the
authorizations that can be granted to any role. This applies to bookmarks as well.

Metadata can be accessed from the toolbar clicking the corresponding item in the
contextual menu as shown in the following figure.

@

s

Print
&  Export
® Metadata
w  Rank

View document metadata

As stated before, in order to see and/or edit metadata the user roles need some grants.
Knowage administrator manages this authorization. If you have editing metadata
authorization, you will be able to see to change them. If you want to edit short metadata
just click in the value area and write what you prefer. If you want to edit long metadata
just click in the value area and an HTML editor will appear.



When you are satisfied with what you wrote just click on the SAVE button. We provide
the following example.

Documenn Label

Document Name

Document Type

Documesn Description

e - | s

Left: General and short metadata, right: editing long metadata

Notes

Knowage offers a simple collaborative tool to share notes and comments on documents,
allowing users to share information and receive feedback. This may be useful, for
example, to limit the number of exchanged e-mails: notes can be stored online and are
accessible to all users sharing the same access rights. Each user can add a single note
to a single document.

Click on Notes in the contextual menu of the document toolbar. In this way a text editor
opens where you can type your comment. Make it private or public (i.e., accessible to
users with the same rights as you) by selecting the preference in the appropriate box.
Click Save to confirm. All public comments from all users, as well as your private notes,
will be shown the next time you open this window. If you want to edit or delete a note,
click on the Rate document corresponding symbols in the Note list tab. You can also
export the note in PDF or RTF format.

Rate document

The aim of this functionality is to acquire explicit quality data that can be further used.
Specifically, it allows the administrator to identify anomalies about the use of an
analytical document by end users. Rating a document means assigning it a value from
the end user perspective. This brings additional information with respect to traditional
audit and monitoring data, which can track the number of executions but cannot interpret
users’ motivations and feelings.



Be the first rating this document

Your rating:
) 2 8 8 ok

Rating a document

To rate documents, click on Rank in the contextual menu of the document toolbar.
Choose the document ranking in the pop-up window and click Save. The administrator
can exploit the result of votes, in order to evaluate and improve the quality of the
document.

NOTE NOTES LIST

B I U & x ¥ E E E E|E £ E E| A ¢ m = & & ¢

Verdana ¥ | normal v Paragraph v

My first note.

Private v CLOSE SAVE

Share notes and comments

Scheduled Execution

The administrator has the possibility to set schedule for documents. These schedules
can be accessed by Show Scheduled executions.



Functionalities
Basic Data Access

A dataset is a way to read data from different sources and represents the portion of data
used by various documents. Suppose you want to create a bar chart showing the sales
trend for the current year; in this case you need to pass to the document the total sales
amount for each month of the current year. You can create your own dataset uploading
an XLS or a CSV file or use a dataset already defined. Knowage offers you also the
chance to download open data from WEB thanks to CKAN integration. Moreover, you
can create your own and more complete dataset from different sources through the
dataset federation. In the following we will describe all these functionalities.

Let us suppose to enter, with end user credentials, the data management area clicking
on the Workspace icon from BI functionalities menu as shown in figure below and
the Data section of the window.

KNOWANGE
0 o v

= KNOWAGE i Bl I ﬁ I i I

Access to My Data area

Afterward you have the subsections: Dataset and Models. Select Models to explore the
models and the Dataset Federation area. Please note that the Dataset
Federation functionality is available only in KnowageBD and KnowageSI.

Dataset

Into the “Dataset” area we find all the datasets classified according to their types. The
datasets are categorised as follows:

« My dataset: datasets created by yourself uploading a CSV or XLS file or creating a
guery on a business model using the Qbe interface;



o Enterprise dataset: certified datasets, namely datasets created by the
technical/experts’ users and shared with the end user.

o Shared dataset: datasets created and shared by other end users;

« CKAN dataset: in this area you can download public datasets and visualize your
CKAN datasets;

o All dataset: in this folder are stored all the available datasets, namely all datasets
contained in the classes just described.

My dataset

In this area you can create datasets uploading your own files.

Click Create Dataset to open the dataset wizard which guides you through the dataset
creation. You can choose between XLS or CSV file as in the following figure.

DATASET WIZARD: (NEW DATASET)

Limit preview:

Select file: | BROWSE UPLOAD

| Browse for the XLS or CSV file

Dataset creation.

In the example shown in the next figure, we upload an XLS file.



DATASET WIZARD: (NEW DATASET)

Limit preview:

Select file; | BROWSE " Dataset-testxls

Upload the browsed file

Uploading XLS for dataset.

The wizard, shown below, leads the user to insert some information to configure the
dataset. For instance, to specify the number of rows to skip or to limit and which sheet
(of the XLS file) to pick up values from.

DATASET WIZARD: (NEW DATASET) (©) ®
| oAb FILE

Limit preview:

Uploaded file: Dataset-test.xls

Configuration features.

Once you have uploaded the file, you can check and define the metadata (measure or
attribute) of each column. To switch a measure to an attribute (or vice versa), click
on Value column of the interested row field as shown below.
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Change metadata.

Just few steps before saving the dataset:

o Check the data preview in order to verify the accuracy of your data;

« enable or disable the persistence of dataset. Thanks to this functionality the server
creates a snapshot of the extracted data in order to avoid reloading the dataset each
time that the user revokes it;

« finally, name and save the dataset as shown below.

'DATASET WIZARD: (MEW DATASET)

Saving dataset.

As we discussed previously, you find all created datasets under My dataset area. You
can share/unshare them by clicking on the share icon (have a look at the next figure).
The colour of the icon changes from white to red when sharing is turned to active. A
shared dataset is visible to all other users having your same role.

Note that dedicated area “Shared Dataset” contains all acquired datasets thanks to the
sharing of other users.
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Share a dataset.

Models

Here you find the models that a technical user has built for you. You can query it using
the QbE interface and create your own dataset from them.

Dataset federation

Thanks to the Data federation functionality, you can create a new dataset combining two
or more datasets according to your role permissions. Let us give you an example.
Suppose you have stored in a database your products information, i.e. sales, costs,
promotion, etc.) and you find as open data the customers feedbacks on these products.
If you create datasets on these Dataset federation resources sharing at least one
column, then you can join them on the common column and improve your analysis.

Click on Create Federation to see all available datasets and choose the ones you want
to federate. Click Next and choose which columns the join must be made on and click
the plus icon to add it to the Association list. In our example in the following figure we
choose Product.
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Federated dataset detalils.

Once saved, the new federation has been created in Federation definition and you can
find it in Federation definition. Open it by clicking the magnifier icon on the federation. In
this way you open it with QbE tool. All details on how to use the QbE interface to
perform free inquiries can be found in the dedicated chapter. You can create new
datasets, save them and retrieve them from the Dataset section.

Free Inquiry

This detailed user guide is dedicated to the Qbe (acronym of Query by Example), a Free
Inquiry instrument which empowers users with easy and free access to information via
graphical interfaces.

Free Inquiry indicates the modus operandi of analysts and operational users that are
usually seeking for business analysis that are not limited to pre-arranged lists of results.
This method has a medium level of difficulty since it requires an adequate knowledge of
data management and a structured organization of work.

QbE is the tool that lets you develop your free inquiry through an entirely graphical
modality. Moreover, you can execute the query, check the results, export them and save
the query for further use.

The material will be divided in two main sections. The first is dedicated to build queries
in the Knowage Server environment, supposing that an expert user has already created



a suitable business model to analyze. In the second part, we will provide the user for the
principal steps to build a proper business model through the Qbe designer available in
Knowage Meta.

My first Query by Example

QbE (i.e., Query by Example) allows you to query (a subset of) a database through a
high-level representation of the entities and relations. Its main characteristics are:

e it has arich end user GUI,

« it allows to select attributes and set filters;

« it does not require any knowledge of data structures;

« it requires a semantic knowledge of data;

o itis useful every time the free inquiry on data is more important than their graphical
layout;

« it leaves the management of results free;

e it supports export capabilities;

« it allows the repeatable execution of inquiries;

e it works on a data domain with limitations.

Building a QbE query does not require any technical knowledge, but data domain
knowledge: technical aspects, such as creating filters, aggregation and ordering criteria,
are managed by a user-friendly graphical interface.

Let’s suppose that an administrator has built a business model and, consequently,
released it on Knowage Server. This permits the user to access the model, query the
available entities and save results as a dataset, usable later in other Knowage
documents, such as cockpits.

In the following we discuss each step-in detail, showing basic and advanced
functionalities of the QbE Editor.

Query design and execution

To open the QbE editor, access the Models section, available in the end
user's Workspace. Then, simply click on the model icon to reach the QbE graphical
interface.



In this paragraph we show how to build a simple query with the QbE editor.

=3 ®
@ DOCUMENT: PRIMO H
QbE
Schema 2)=|E/«] | QueryEditor &
primo - [m [Fiters | Fiters on Groups Generated query Relationships wizard
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% Promotion [ Select Fields
£~ Product
> (% Product class
> (% Store Entity Fiekd Alias Function | Order Group Include Visible Filter Group Fiter  Delete
> (% Time by day
& Customer

| Apply distinct cleuse | 3 Add caluisted | i Hide non-visible | @ Delete Al
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QbE editor.

As shown in Figure 9.1 the window of the QbE editor contains the Query designer. In
next sections we explain in detail all the areas of the Query Designer, the Datamart
Schema tab, the query editor and a hidden tab dedicated to the management of
gueries, subqueries and parameters catalogue.

Datamart Schema

Starting from the left side, the first Panel shows the searchable logical schema and the
list of entities that can be queried to generate the query. Entities and relationships are
represented in a tree structure, with user-defined names. Fields can be dragged from
here and dropped onto the editor area.

In the top right corner of the panel you can find a small toolbar to configure the panel
(e.g., expand, reduce) and to save changes made to the model (i.e. Calculated
Field or Range), as shown below.
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Datamart schema toolbar.

There are two types of entities: facts, represented by a cube symbol.(i.e., the Sales fact
1998 entity) and dimensions, represented by a three-arrows symbol (i.e., the Product
entity).

Each single entity is composed of a title, some attributes or measures and relationships
with other entities. By exploding the content of an entity (i.e. Sales fact 1998 as in figure
above), you may encounter the following elements:

e« measure: it refers to fields associated with numeric data (e.g. number of sold items);

o attribute: it refers to fields that can be associated to a category (e.g. product
category);

o relation: it refers to relationships or connections between two entities (e.g.
relationship between the product sales fact and the product dimension).



Right clicking on an item in the tree, the contextual menu opens and shows some
additional features:

Add calculated field: to add a field that can be obtained via simple expressions
combining existing fields and operators. Clicking on the contextual menu item, the
wizard opens. Here you can combine fields with arithmetic and date functions. When
you create a calculated field, you can add it to the model by clicking the Save button
located in the top right corner of the panel. In addition, they can be used in queries.
Calculated fields may also be managed by expert users via advanced functionalities,
which will be described at the end of this section.

Edit field: to rename a field.

Add/Edit Range: to add or manage a range of values of the selected attribute
(details are provided below).

Remove calculated field: to remove a calculated field that was added before.

Let us see more in detail how to add calculated fields and ranges.

Calculated fields management

You can create new calculated fields either inside a query or in the schema panel.
Calculated fields defined in this second way can be saved for future use.

In order to define a new calculated field in the model, right click on the chosen entity and
select Add calculated field. The wizard offers an editor in which you can define the
calculated field.

To build a calculated field, you shall define:

Name;

Type: string, number or date;

Nature: measure or attribute;

Formula: you can click on the fields included in the item tree on the left (or drag and
drop them) and build the formula.

An example is provided below.



Calculated Field Wizard (Simple mode) X

Alias: My First CC Expert User: A

Type: Nurnber v Nature:

Items «| | (@ Clear Al 15 Validste
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= _JFields
= STORE SALES
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[# () Arithmetic functions
[+ [ ) Dete Functions

Calculated field wizard.

There are two types of calculated fields that you can add to the QbE

guery: standard and expert. The standard ones are SQL expressions that are injected
into the query. With the expert calculated fields (you should mark the Expert user box in
the calculated fields wizard) you can build Groovy scripts, show images, add links. This
second type of calculated field is computed after the query has been executed.

Range management

It frequently happens that attributes of entities in a model have several different values.
However, for the purpose of analysing data, it is often more useful to group those values
into categories.

For example, let’s consider the customers’ age: often analysts do not aim to know the
exact age of customers, but rather if they belong to a certain age range, e.g., young,
adult and elderly. For this and similar cases, the QbE Engine can define and manage
ranges in queries. To create a new range for an attribute you can:

« right click a field and click on Add Range in the contextual menu;

« right click on an entity (a cube or a dimension), click on Add Range , then in the
wizard choose a field or define a calculated expression, give a name to it and click
on Next.

Both operations open the band creation wizard. Here click on Add Band to add a new
instance and set the corresponding values and labels, as shown below.
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Range instance creation.

You can set your band values by clicking on blue points under the Values List column to
add them one by one, or by clicking on [a,b] under the Limits column to give only the
end points of the interval. Then you can name your band by double clicking on the
related field under the Name. Repeat the procedure to generate all the bands you need.

Finally, you can click on Add Default: this creates a new category called Others, which
groups all values not belonging to already defined range intervals. At this point, click

on Finish. The range appears as a node in the schema panel on the left. If you want to
edit the range, click on Edit Range.

Query Editor

The central panel provides a query editor, including three different tabs:

e Select Fields, containing the list of columns to be returned by the query;
« Filters, containing filtering conditions on fields values;
« Filters on Groups, containing filtering conditions on aggregated measures.

Elements from the Datamart schema on the left can be dragged and dropped onto the
query editor tabs. If a whole entity is selected, all its attributes are dropped into the



editor. Alternatively, you can drag and drop single entity fields, as said before. To
remove an attribute from the query editor, just click on the dedicated icon in the delete
column or select the corresponding row and press Delete on your keyboard.

The expert user can visualize the query matching his selections by clicking on
the Generated query button at the top right corner of the panel. This way it is possible
to check the SQL generated by the graphical interface.

Let us now see in detail the three functionalities, listed above, which split the query
editor area in different sections.

Select Fields

This tab contains the list of columns to be returned by the query. To add a new attribute
in this section, just click on a field in the schema panel tree or drag and drop it onto the
guery editor.

This panel is structured as a table: rows contain the attributes selected from the
Datamart schema, while columns include applicable functions as shown below.

@ | Filev fov  Shortcuts v
QbE
« Designer| Preview »
Schema 1+=/E|«| | QueryEditor C3
foodmart | Select Fields| Fiters | Fiters on Groups | Generated query Relationships wizard
% Product class
4 [~ Product [ Select Fields
<4 Brand name
o Product name Apply distinct clause | 38 Add cakulated | 3§ Hide non-visible | @ Delete Al
©* SKU \\ Entity Fiekd Alias Function  Order Group Inc... Visible Fiter Group Fii.. Delete
©*SRP 1| Product Brand name Brand name ] v v @
oF Gruss el 2 Sales fact 1998 Store sales Store sales ] @ v v e
©* Net weight y
©* Recyclable package :
©* Low fat Query Editor
©* Units per case —
o Cases per palkt | Select Fields| Fitters| Filters on Groups| Generated query Relationships wizard
©* Shelf width [7] select Fields -
©* Shef height = -~
o* Shelf depth | Apply distinct clause | 14 Add calculated | 4 Hide non-visible | &) Delete All
©* rel_product_class_id_in_Product_cla " Entity Field Alias ~ | Function = Order Group In... Visible  Filter Group ... Delete
oR —->Product cla
F'; i 1 Product Brand name Brandname [ 4| E @ @ v v ®
romotion = y @ 2
& Region 2 Salesfact 1998 Store sales Store sales z] ] ) @ v v Y
£ Warehouse cla =
b % Wareh [ Columns b [@ Entity
> (% Time by day -
£ store [@]| Field
b (% Customer [@] Alias
4 Departr it
¢\ iy . i Funcon
+ I— 2 [@] Order
[@ Group
[@ Include
[@ Visible
[@ Filter
[@] Group Filter
[7] Delete

Select fields interface.




For each dropped item, the first two columns Entity and Field show the entity and the
related attribute field respectively, and they are not editable.

[ Select Fields

| Apply distinctclause | 8 Add calculated | & Hide non-visible | @ Delete All

Entity Field I Alias Function = Order Group In... Visible Filter Group ... Delete
1 Product Brand name Brand name | [@] [ h'd Y =]
2 Salesfact 1998 Store sales Store sales | & ] Y Y @

Select Fields panel options.

With the other columns it is possible to:

o Alias: define aliases for fields: those aliases are shown as column headers in the
result table;

e Function: in case of aggregation, define the aggregation function
(e.g., SUM, AVERAGE, ...) on the non-grouped items;

Order: define a sorting criteria: double click on the Order column to set the ordering
criteria;

Group: in case of aggregations, define the attribute that you want to group on (if you
know SQL syntax, these attributes are the ones you should place in the GROUP BY
clause);

Include: indicate the column(s) to be included in the result (please notice that non-
included attributes will not be returned by the query, but can be used in it, e.g. to
apply grouping criteria);

Visible: indicate whether a column shall be visible in the result (hidden attributes are
used and returned by the generated query, but are not shown in the result table);
Filter: add a filter criteria: clicking on this filter icon redirects you to the Filters tab;
Group Filter: add a filter on groups: clicking on this filter icon redirects you to

the Filters on Groups tab;

Pay attention to grouping options: if you want to define an aggregation function on a field
(like, for instance, the COUNT of the sold items), you shall tick the Group checkbox for

all the other fields dragged in the Select Filters panel without an aggregation function
defined, otherwise you will get an SQL exception. The possible grouping functions are
shown in the following figure.



[ Select Fields

Apply distinct clause 4 Add calculated | 4 Hide non-visible @ Delete All
Entity Field Alias Function Order Group Include Visible Fitter Group Fi... Delete

1 | Product Brand name Brand name " = ® Y v =]

2 Sales fact 1998 Store sales Store sales v | [ V] v v )
none
g
averege
maximum

sum: Return the sum of all values in group

minimum
count
count dis...

Aggregation functions.

When you drag attributes belonging to entities that are linked through a relationship
path, the QbE automatically resolves relationships between attributes (implicit join).

Moreover, multiple relationships may occur among entities. A typical example concerns
dates. Suppose you have two relationships between the Order fact table and

the Time dimension table: the first links the order_date column of the first table to

the time_id column of the latter, while the second relationship joins

the shipping_date column to the time_id column.

In this case, when dragging fields from both the Order entity and the Time entity you
may want to specify which relationship will join the two tables: for instance, you may
want to know the total number of orders according to the ordering month, the shipping
month or for both. In all these situations, you can set the relationship to be used by
clicking the Relationships wizard button at the top right corner of the panel. A pop-up
window opens where you can define the path to be used. Please refer to Multiple
relationships section for all details regarding the disambiguation of relationships.

The select sub-section has a toolbar with additional functionalities summarized in Table
below.

Select fields toolbar options

Button Description

Apply distinct clause Remove duplicated rows from results, if any

Hide non visible Hide fields set as non visible in query results




Select fields toolbar options

Button Description
Add calculated Add a calculated field to the query
Delete all Remove all rows from select area

Filters

The Filters panel allows you to define filter criteria (WHERE clause). Similarly, to the
select area, filters are structured as a table: here rows contain filters, while columns
represent the elements of the filter.

There are three ways to create a filter:

Delete all Remove all rows from the select area

« drag an attribute from the Datamart schema to the Filters panel;
« click the filter symbol on the row of an attribute in the Select Fields panel;
o click the New button in the Filters panel.

To remove a filter from the query editor, select the left side of the row (multiple rows can
be selected as well) and press the Delete button on your keyboard.

Filters are expressions of type:

Left operand + Operator + Right operand.

Once you have selected the left operand, you can configure the filter by using the proper
setting values on columns. In particular:

o the Filter Name column contains the (editable) name of the filter while the Filter
Description column contains an editable description;

o the Left operand, Operator, Right operand columns allow you to define filters
according to the syntax defined above. Double clicking in the Right operand column,
a lookup function is activated to facilitate selection of values;



o the LeftOperandType and RightOperandType columns define the types of
operands;

o thels for Prompt column should be checked in order to insert dynamically the value
for the parameters at execution time;

« the Boolean Connector column shall be used to control the evaluation order of the
different filters’ conditions;

Not all available features of the editor panel are visible by default. To customize the
editor appearance, double click on the arrow located on each column header and
select Columns.

Here you can decide which columns you want to appear in the editor.

[ Filters

@ New @ Delete All [ Exp Wizard

Filter Name Left operand Operator Right operand Is for Prompt  Bol.Connector
1| Filtert Customer : Country "EQUALS TO [usa @ & AND
Select vValue ... X
The value of the column | Valori v asa string |¥ N vy @
Valori [
1 Canada Gl
2 Mexico [l
3 USA Vi
| Page, 1|of1 | | | & Cancel Confirm

Filter lookup for right operand selection.
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Delete
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« Designer| Preview »

«

Generated query Relationships wizard

Is for Prompt Bol.Connector Delete

= KNOWAGE

Note that more complex combinations of filters can be defined using the Expression
Wizard, which your ca find selecting the Exp Wizard icon.

In the following table the possible types of filters in the QbE are summarized. The use of
subqueries in filters is explained later in Advanced QbE functionalities paragraph.

Possible combinations of filters in the QbE.

. Left Operat Right
Filter type operand or operand Example
- Prod.family =
. ntity.
Basic attribute Any value
‘Food’
. Entity. Entity, Sales.sales >
Basic attribute Any attribute Sales.cost
) Prod.family =
Parametric S An [parameter]
attribute y P ]
[p_family]
. Entity. =0
Dynamic attribute Any prompt Prod.family = *




Possible combinations of filters in the QbE.

. Left Operat Right
Filter type operand or operand Example

: : In :
Value list from Entity. subauer Sales.customer in
subquery attribute ) query subquery

/not in

Single value from subquer <=> value Subquery >0
subquery query - query

Filters on Groups

By moving to the Filters on Group tab it is possible to define filters on aggregated
measures.

Filters on groups are expressions of type:

Aggr. function + Left operand + Operator + [Aggr. function] + Right operand,

where the second [Aggr. function] is in this case optional. Example expressions could
be, for instance, the filter “sum(sales) > 10000” or “sum(sales) > sum(costs)”.

Once you have selected the left operand, you can configure the filter using the proper
setting values on columns. Columns are the same as those of the Filters tab, that is the
ones just described in the previous section. There are, however, additional columns
related to grouping functions. In particular, the two columns named Function, define he
aggregation function to use on the left, or right, operand.

Query Preview

Once you are satisfied with your query or if you want to check the results, you can see
the returned data by clicking the Preview button located in the top right corner of the
panel. From there, you can go back to the Designer tab to modify the definition of the
query or switch directly to the Worksheet designer to start building your graphical
representation of the extracted data.




In case you have started the QbE editor directly from a model (that is, you have clicked
on a model icon in the My Data > Models section) from here you can also click

the Save button located in the top right corner of the page to save your query as a new
dataset, reachable later from the My Data> Dataset section. Please note that this
operation saves the definition of your query and not the snapshot of the resulting data.
This means that every time you re-execute the saved dataset, a query on the database
is performed to recover the updated data.

We highlight that when the save button is selected, a pop-up shows asking you to fill in
the details, split in three tabs:

e Generic, in this tab you set basic information for your dataset like
its Label, Name, Description and Scope. The available values for the scope
are Public and Private. If you choose Public, the dataset will be visible to all other
users otherwise it won't.

e Persistence, you have the chance to persist your dataset, i.e., to write it on the
default database. Making a dataset persistent may be useful in case dataset
calculation takes a considerable amount of time. Instead of recalculating the dataset
each time the documents using it are executed, the dataset is calculated once and
then retrieved from a table to improve performance. You can also decide to schedule
the persistence operation: this means that the data stored will be update according to
the frequency defined in the scheduling options.

Choose your scheduling option and save the dataset. Now the table where your data are
stored will be persisted according to the settings provided.

« Metadata It recaps the metadata associated to the fields involved in your query.

Advanced QbE functionalities

In this section we focus on advanced features, which can be comfortably managed by
more expert users.

Spatial fields usage

The Qbe engine supports spatial queries through a set of operators (that return true or
false) or a set of functions (these usually return a measure). This feature is although



available only when the Location Intelligence (LI) license is possessed and when data
are stored in Oracle 12c database. It also fundamental that the Business Model must be
tagged as geographical model. You can refer to Meta Web Section to have details on
how to set the geographical option using Knowage Meta.

We suppose that we have a BM with geographical dimensions enabled (by a technical
user). In this case the dimensions which has spatial fields are marked with the compass
icon /. Once the spatial dimension is expanded the fields are listed. Here there is no
tracking symbol to distinguish between geographical attributes and the “normal” one.
Therefore, it is very important that the user is previously informed of which fields has
geometrical properties.

QbE

« Designer| Preview »
<«
Schema 1 [=(8« Query Editor
geomodel —|  |setect Fields | Fiters | Fiters on Groups: Generated query Relationships wizard

> [ AIDA U WAKE CAl -
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> (%) AIDAF FPL
> (20 AIDA FWALT Apply distinct clause 4 Add calculated | J4 Hide non-visible | @ Delete All
b £ AIDAPIANIFICATO2 Entity Fiekd Allas Funcon FTe.. Par Order  Group  Inchde  Visible  Fiter GroupF... Delete

4% ARD . —
R 1| ARD ARD GEO LOCATION  ARD GEO LOCATION B 5] 2} Y A 4 @
©ASTV

@AEDV
©AUSR
¢ DME
¢ ARD
©4C00
©AREF
©A NAM
A RAG
GAELE
eAFIR
A TYP
©AICA
A IATA
<4 ARD GEO LOCATION
©AID
©AFK D ICAO COUNTRIES
> () ARD ASMA
{5 ASA ACDM ARD
b (% ASAACT NOT
EETKNowAGE

Aoaen avar ann

QbE spatial dimensions.

After a first selection of fields, it is possible to add calculated fields. Click on the Add
calculated option available on the query editor area as shown by the blue arrow in
figure below. Note that a wizard opens: you can use this editor to insert a new field
obtained through a finite sequence of operation on the selected fields. The circles of the
next figure underline that the fields on which you can operate are the one previously
selected via drag and drop (or by a simple click on the field).
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OK Cancel

In addition, note that the Items panel provides all the applicable functions sorted by
categories:

« arithmetic functions,

e aggregation functions,
« date functions,

e spatial functions.

Consider the Oracle function definition

It is important to refer to Oracle Documentation to know the arguments, in terms of type
and number, of each function to assure the right functioning and do not occur in errors
while running the Qbe document.

The latter are available only in the presence of a geographical Business Model

and must be properly applied to spatial attributes or measures. Figure below shows the
list of the available spatial functions while next table helps you to use them properly,
supplying the corresponding Oracle function name and a link to grab more specific
information about usage, number of arguments, type and output.



Items £33
=) B3 Exp. Items =
# (] Fields
[ (] Arithmetic functions
# (] Aggregation Functions
# [T Date Functions
(=) £5) Spatial Functions
=] length
= difference
=] distance
=] dwithin
=] relate
(=] dimension
[Z] centroid
=] geometrytype
|=] union
=] latitude
=] longitude
(=] tokM
=] toNM v
p >

Spatial function list.

Link to Oracle spatial functions.

Function Oracle Function Link to Oracle web pages
Name
distance SDO_GEOM.SDO _ https://docs.oracle. com/cd/B19306_01/appd ev.
DISTANCE 102/b14255/sdo_objgeo m.htm#i857957
within SDO_WITHIN_DIS https://docs.oracle. com/cd/B19306_01/appd ev.
TANCE 102/b14255/sdo_operat .htm#i77653
. . https://docs.oracle. com/cd/B10501_01/appd ev.
climsrion - CEIBlUAS 920/296630/sdo_meth.h tm#BABDEBIA
difference SDO_GEOM.SDO _ https://docs.oracle. com/cd/B19306_01/appd ev.
DIFFEREN CE 102/b14255/sdo_objgeo m.htm#i857512
centroid SDO_GEOM.SDO _ https://docs.oracle. com/cd/B19306_01/appd ev.
CENTROID 102/b14255/sdo_objgeo m.htm#i860848
Geometry GET_GTYPE https://docs.oracle. com/cd/B10501_01/appd ev.

type

920/296630/sdo _meth.h tm#i866821



https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i857957
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i857957
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#i77653
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#i77653
https://docs.oracle.com/cd/B10501_01/appdev.920/a96630/sdo_meth.htm#BABDEBJA
https://docs.oracle.com/cd/B10501_01/appdev.920/a96630/sdo_meth.htm#BABDEBJA
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i857512
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i857512
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i860848
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i860848
https://docs.oracle.com/cd/B10501_01/appdev.920/a96630/sdo_meth.htm#i866821
https://docs.oracle.com/cd/B10501_01/appdev.920/a96630/sdo_meth.htm#i866821

Link to Oracle spatial functions.

Function

Oracle Function Link to Oracle web pages
Name
union SDO_GEOM.SDO _ https://docs.oracle. com/cd/B19306_01/appd ev.
UNION 102/b14255/sdo_objgeo m.htm#i857624
lenath SDO_GEOM.SDO_ https://docs.oracle. com/cd/B19306_01/appd ev.
g LENGTH 102/b14255/sdo_objgeo m.htm#i856257
relate SDO_GEOM.RELA https://docs.oracle. com/cd/B19306_01/appd ev.
TE m.htm#BGHCDIDG

1

To apply one function, click on the function name and the “Operands selection window’
wizard opens. Figure below shows an example for the function “Distance”. Fill in all
boxes since all fields are mandatory.

', Operands selection window %
First attribute to use in Select ... N
function Distance:

Second attribute to use in | Select ... o
function Distance:

Tolerance:

Unit (KM or NAUT_MILE):

OK | Cancel

Operands selection window.

Finally, you can use spatial function to add a calculated field, as shown below.
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https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i857624
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i856257
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#i856257
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#BGHCDIDG
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_objgeom.htm#BGHCDIDG
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Example of added calculated field using a spatial function.

As well as calculated fields it is possible to filter on spatial fields using specific geometric
operators. Once again, we report in Figure below the available geometric operator (you
can find them scrolling the panel to the bottom) and report the link to the Oracle web
pages in the next table.



Query Editor
{Selent FieldsIFlets Filters on Grousz Generated query Relationships wizard

[ Filters

@ New g Add temporal @ Delete All 3§ Exp Wizard 3§ Debug

Fiter Name Left operand Operator Right operand Is for Prompt Bol.Connector Delete
1 Fitter1 ARD : ARD GEO LOCATION | |v | (7] AND =

-

is null
contains (spatial)
covered by (spatial)

covers ( spatialib
disjoint (spati

equals to (spatié covers (spatial): Returns true if this Geometry ‘spatially
| covers' anotherGeometry

filter (spatial)
intersects (spatial)
overlaps (spatial)
touches (spatial)

Spatial filters.

See the table below:

Link to Oracle filter functions.

Function Oracle .
Name Function Link to Oracle web pages
https://docs.oracle. com/cd/B19306 01/appd ev.
e SIboL_IoliEs 102/b14255/sdo_operat .htm#BGEHHIGF
. https://docs.oracle. com/cd/B19306 01/appd ev.
filter SDO_FILTER 102/b14255/sdo_operat .htm#BJAFBCFC
e SDO_CONTAI https://docs.oracle. com/cd/B19306_01/appd ev.
NS 102/b14255/sdo_operat .htm#BGEHCFDH
covered SDO_COVERE https://docs.oracle. com/cd/B19306_01/appd ev.
by DBY 102/b14255/sdo_operat .htm#BGEHEAEJ
.. https://docs.oracle. com/cd/B19306 01/appd ev.
WL SiDeL [Nt 102/b14255/sdo_operat .htm#BGEFABDH
https://docs.oracle. com/cd/B19306 01/appd ev.
covers SDO_COVERS 102/b14255/sdo_operat .htim#BGEGIJFB
overlans SDO_OVERL https://docs.oracle. com/cd/B19306_01/appd ev.
P APS 102/b14255/sdo_operat .htm#BGEDACIF



https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHHIGF
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHHIGF
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BJAFBCFC
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BJAFBCFC
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHCFDH
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHCFDH
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHEAEJ
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEHEAEJ
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEFABDH
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEFABDH
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEGIJFB
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEGIJFB
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEDACIF
https://docs.oracle.com/cd/B19306_01/appdev.102/b14255/sdo_operat.htm#BGEDACIF

Link to Oracle filter functions.

Function Oracle .
Name Function Link to Oracle web pages
equals to SDO_EQUAL https://docs.oracle. com/cd/B19306_01/appd ev.

102/b14255/sdo operat .htm#BGEBCEJE

SDO_ANYINT https://docs.oracle. com/cd/B19306_01/appd ev.
ERACT 102/b14255/sdo_operat .htm#BGEJHDGD

intersects

Temporal dimension

The Qbe engine on Knowage Server is endowed with some temporal functionalities that
allow the final user to easily preform queries based on time.

We highlight that the new features are available only if the model has at least one
temporal dimension. The latter must be defined while creating the model using Knowage
Meta.

Define first the temporal dimension on Knowage Meta

To have a temporal dimension that can be used in the Qbe interface an expert user
must enable it first on the model using Knowage Meta. Use the property view to
set/change the type of the dimension as shown in the following figure. Refer to Meta
Web chapter to learn how to use Knowage Meta.

The temporal dimension can have one or more hierarchies. Only one of these can stay
active and that is the one used by the query code. Figure below shows that a temporal
dimension can have one or more hierarchies. In the case of more hierarchies the user
can see which the one set by default is just exploring the dimension: the bold highlighted
hierarchy is the primary. On the other hand, the user can change the default choice by
right-clicking on the target dimension hierarchy and selecting “Set as Default Hierarchy”.
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> f:- Store ragged
4 [ ] Time by day
4 =) YMD
The year
The month
The day
p CJYQ
& Time id
©* The date
&" The day
&"* The month
&* The year
&~ Day of month
& Week of year
@™ Month of year
@* Quarter
& Fiscal period
[ ﬁ Warehouse

4 [ %] Time by day
4 YMD
The year
=] The month
The day
q=

4 i Addto SELECT clause
g 3 Addto WHERE clause
4 Add to HAVING clause

@ Add Calculated Field
[# Edit Fie

Lo F aw Setas Default Hierarchy '
I [~ Warehouse
I % Warehouse class

Temporal hierarchy visualization (Left). Changing hierarchies (Right).

Furthermore, there is the possibility to set a “time” dimension as Figure below displays.




I [~ Store
i 8] Time by day
4 @ Hour
> [ JHour
i [CJHour
©* Hour id
@* Hour
©A Minute
oA AM PM
©* 30 min
@* 15 min
¢ Time
I [~ Calendar default

Time dimension.

The user can use the elements of each dimension as attributes in the “Select” instance.
Note that if one drags and drops of element to be used as a filter also its parent nodes
will be brought too. The following figure exhibits one example. Remember to assign a
value to each parent node before you run the query.

foodAngelo = {Select Fields | Fitters | Fitters on Grousz Generated query Relationships
i [~ Customer -
[~ Department ] Filters
b [~ Product =
I (& Product class @ New 3 Add temporal @ Delete All i Exp Wizard i Debug
b fn Promotion Fiter Name Left operand Operator Right operand Is for Prompt Bol.Connector
b [% Region 1 Fiter2 Prima : The year EQUALSTO B AND
> % Sales fact 1968 2| Fiter3 Prima : The month EQUALS TO & AND
b £ Store 3 Fiters Prima - Time id EQUALSTO & AND
4 [#]Time by day
4 Prima
=] The year
[=] The month
S Time id
» () seconda
©A Time id

Filter on an element means to filter also on its parent nodes.

Moreover, selecting the filters tab, you can use specific filters clicking on the button “Add
Temporal” as shown in figure below (Left). The action opens the pop up displayed in
next figure (Right).

<« Query Editor
= [SelectFieldleiters Fitters on Groups]

- Temporal filter X
e Fitter name
Q NDelete All 5 Exp Wizard i Debug Current Year -
Fitter Name Left operand Current Month
1 Fitter2 Prima : The year Current Day H
2 Fiter3 Prima : The month Previous 22 years
3 Fitter4 Prima : Time id Expo 2015 -




Add temporal filters (Left). List of available elements (Right).

In the list of available elements is made up of:

« filters defined by the admin through the Timespan GUI,

o system filters manageable through a table;

o the element “Current year”;

« the element “Current month”;

o the element “Current day”;

« the element “Last Period” for which you must indicate the number of years.

Inside the section “Select” you can use the temporal operators directly on attributes.

Function  F.Temparale Pat. Order

TD :

LAST _YEA&R L\}
PARALLEL _YEAR

MTD

LAST _MOMTH

Apply operators directly on attributes.

For each function there is the possibility to assign a value to a parameter that indicates
how long the function will act. We now describe the working principles of temporal
functions.

The PARALLEL_YEAR function.{

This function allows to manage and study measures on parallel periods. For example, if
one wants to analyze the product sales of the current year and, at the same time, those
of the previous year. The following are some possible use cases:

e no temporal filter is set, and the temporal functions are applied directly on measures.
In this case the current year is taken as default value. When the functions are applied
on measures the user must apply them on ALL measures in order to have a coherent
result.
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1. In the case the user wants the sum of a measure relative to current year, he/she
must drag and drop the measure in the “select fields” panel and launch the temporal
function PARALLEL_YEAR passing 0 as value. See Figure below as example.

[7] Select Fields

|| Apply distinet clause | @4 Add calouated | 5k Hide non-visiale | (@ Delete Al

Ertity Field Aliaz Function  F.Temporale Par. Order Group Include Visible Fitter Group ... Delete
1 Sales fact 1998 Unit ssles Unit sales = PARALLEL_YEAR a 17 v g =]

PARALLEL_YEAR example: sum of a measure referred to a specific time year.

2. In the case the user wants to compare the sales of 2016 with those of the
previous year. He/she must drag twice the measure inside the “select fields” panel
and indicate the temporal function “PARALLEL_YEAR” using 0 and 1 as value
parameters.

[ select Fields

1| Apply distinct clause | i Add calculated | Jgp Hide non-visible @Dalaie Al

Enrtity Fieldd Aligs Function  F.Temporale Par. Crrder Group Include Wisible Filter Group Delete

r
1 Sales fact 1995 Unit sales Unit sales Sl PERALLEL YEAR 0 | T T @
2 Sales fact 1998 Unit sales Unit sales "sUm PARALLEL YEAR 1 = v v @

PARALLEL_YEAR example: comparing data with different time interval.

e Suppose now that the analysis requires to compare the unit sold from January to
March of the current year with that of the same time interval of the previous one. In
this instance the user must set the temporal filter which will be the point of reference.

|| &pply distinct clauge | 28 Add calculated | i Hide non-visible (@ Delete &1

Entity Field Aliss Function  F.Temporale Par. Crcler Group Include: “isible Fiter Group ... Delete
1 Sales fact 1995 Uit =ales Uit zales = PARALLEL_YEAR 0 0 A A -]
2 Sales fact 1995 Unit zales Unit zales =1 PARALLEL_WEAR 1 = A i A 4 @

PARALLEL_YEAR example: setting the temporal filter.
Remember that the temporal filter uses the “IN” operator.
e In the case one wants to compare the sales per month of the current year with the

ones of the parallel year, the user should add the month field in the select clause
(picking it up from the used temporal hierarchy) and group by it.



= Select Fields

Apply distinct clause | i Add caloulsted | 5k Hide non-visikle @ Delete Al

Eritity Fielcd Alias
1 Sales fact 1998 Unit sales Unit sales
2 Sales fact 1998 unit sales Untt sales
3 Time by day The morith The morith

Comparing results with those of the parallel year.

Function  F.Temporale

'SUM PARALLEL _YEAR
'SUM PARALLEL_YEAR

Oriler Group Include
(=

[ £l

kel V]

An example of data visualization is given in the two figures below.

Unit sales_PARALLEL_YEAR_O

(e ) || ] ] A S ] el e

—_ =
Iy

Unit sales_PARALLEL YEAR_1

2315630
2221550
23167.00
22352450
2254250
0.0o0
0.0o
0.00
0.00
0.00
0.00

Comparing results with those of two parallel years.

Unit sales_PARALLEL YEAR_D
2315650
2221550
23167.00

000
000
000
000
000
000
000
0.oo

Unit sales_PARALLEL _YEAR_1

46,313.00
44,431 .00
46,334 .00
45,049.00
4508500
45 611.00
46 G71.00
44 FFT .00
47 964 .00
43,84:5.00
23,807.00

Unit sales_PARALLEL_YEAR_2

Comparing results with those of three parallel years.

The LAST_YEAR function{

izible Fitter
i 4
T
h'd

The
45 313.00
44 431.00
46 334.00
4504900 Apri
4508500 May

Group ... Delete

h g
A e
v

morth

January
February

hlarch

43 611.00 June

46,671.00 July
44 77700 Aug

L=t

47 864 .00 September
4394500 October
53,807.00 Movember

66,161 28
6347271
66191258
6435557
64 40699
E5 15842
66 67271
53 96699
55,519 64
6277543
76 ,566.97

The morth
January
Februaty
March
Al

My

June

July
August
September
Cictober

Mowember

This function allows the user to sum a measure referring to last period data. If the

temporal filter isn’t set, the engine takes the current year by default, otherwise the

chosen one.

e
@
-]
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In our example in the two figures below the period is the year. Here we compare last

°
year sold products to the sum of those sold in last two years.
& Select Fields
|| tpply distinct clause | o4 Add calculsted | I Hide non-visible | (@ Delete Al
Entity Field Aliaz Function ~ F.Temporale Par. Orider Group Include Wizible Fitter Group ... Delete
1 Sales fact 1995 Unit sales Unit sales "sim "LasT_vEAR 0 0 A 4 A i -]
2 Sales fact 1998 Unit sales Unit sales = "LaST_YEAR 1 & v hd -]

LAST_YEAR function.

Unit zales_LAST _YEAR_O Unit zales_LAST YEAR_1
1 1135,606.00 B23,5935.00

Comparing LAST_YEAR results.

Referring to figures below give an example of how to define a time reference, for
instance 2015. In this case | pass 2015 to the filter.

[] Select Fields

|| &pply distinct clause | S Add calculated | g Hide non-visible | @ Delete Al
Eritity Field Aliss Function  F.Temporale Pat. Orer Group Include Yisible Fiter Group ... Delete
1 Sales fact 1998 Uriit sales Urit sales "siM  LAST_VEAR il ] A A ¢ -]
2 Sales fact 1998 Unit zales Unit sales 'SUM 'LASTiYEAH 1 [T ¥ b @

LAST_YEAR function example: changing the reference year.

Unit zales_LAST _YEAR_O Unit zales_LAST _YEAR_1

1 509,957 .00 1,235,535.19

LAST_YEAR function example: output of changing the reference year.

comparing them with those of last year plus the current. It is enough to add the
month in the “selected fields” area and the measure “unit sold” where the
LAST_YEAR function is set on 0 or 1. The two following figures show an example.

[=5 Select Fields

In case the user wants to inspect the evolution of sales per month of the current year

|| Apply distinct clause | a4 Add calculsted | G5k Hide non-visible | (& Delete Al
Enritity Figld Aliss Function  F.Temporale Pat. Crder Group Include Wisible Fitter Group ... Delete
1 Sales fact 1995 Unit sales Unit sales 'SUM 'LAST_YEAR o = A 4 h ¢ @
2 Sales fact 1998 Unit sales Unit sales "sum  "LasT vESR 1 ] i \ ]
3 Time by day The morith The manth ] v A ¢ -]

LAST_YEAR function example: last-year sold products compared to the last-two-

year ones.



Unit zales LAST YEAR O Unit zales LAST YEAR_A The month

1 23 ,156.50 53314350 January

2 45 372.00 55535900 February

3 G5,539.00 378,526.00 March

4 91 ,0563.50 G071 05050 April

5 113 0600 B23,593.00 hay

= 113 60E.00 62359300 June

i 113 60E.00 B23.593.00  July

& 113 606.00 G23,393.00 August

9 113 606.00 G23,5293.00 September
10 113 60600 62359300 October
1 113 60E.00 62359300 Movember

LAST_YEAR function example: output of last-year sold products compared to the

last-two-year ones.

Note that the operator allows to visualize the sum of sales upon 2 years per month. In
other words, LAST_YEAR (1) set to the month level starts the progression from the
aggregated value of 2015 to which it adds the sales of 2016.

The LAST_MONTH function

This operator is very similar to the previous one. In this case the reference time period is
the month. Remember that if the user does not specify the name of the referenced
month the system will take the current one by default.

e« The user wants to count the sales of last three months.

[=] Select Fields

Lipply distinct clause | i Add calculated |k Hide non-visible (&) Delete Al

Enrtity Fielcd Alias Function  F.Temporale Par. Crrder

r
SUM

Group Include Wisible Filter Delete

"LAST_MONTH "3 | b4 A 4 @

Group

1 Sales fact 1993 Unit sales Unit sales

LAST_MONTH function example: setting time reference.

Unit sales_LAST _MONTH_3
1 0.0

LAST_MONTH function example: setting time reference.
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e Figure below shows how to aggregate data up to last three months per each month
of the current year. Remember to add the month in the section “selected fields”.
Therefore, inserting the month in the select clause the user obtains a projection on
current year of sales of last 3 months per each month. Note that data are related to
the current year, namely there is no shift to the passed one. Pay attention to the fact
that if one month is missing the system does not notice it and return a sum relative to
a bigger time period.

[=] select Fields

|| Apply distinct clause | G4 Add caloulated | s Hide non-visible | (& Delete Al

Enitity Fielcd Aligs Function  F.Temporale Pat. Drider Group Include Yigikle Fitter Group ...  Delete

r r r s

1 Sales fact 1938 Unit sales Unit sales SUM LAST_MONTH 3 ] ¥ N i L]
3 Time by day The marth The manth = v A 4 -]

LAST_MONTH function example: sum up to last 3 months.

Unit zales_ LAST MONMTH_3 The month
1 2315650 January
45,.372.00 February
£5,539.00 March
91 06350 Apri

L5 T S ' B

90,449.50 May

LAST_MONTH function example: sum up to last 3 months output.

e The same query can be performed considering a specific year. In the following
figures year 2015 has been selected.

[=] select Fields

| Apply distint clause | G4 Add caloulated | 3 Hide nan-visikle | (& Delete Al

Enitity Fielcd Alizs Function  F.Temporale Pat. Orider Group Inclucis Yisikle Fittet Group ... Delete

r r r .

1 Sales fact 1993 Unt sales Unit sales Sl LAST_MOMTH 3 ] T A i -]
2 Time by day The marth The manth &} h'd A 4 -]

LAST_MONTH function example: sum up to last 3 months where year is 2015.



The morith Unit sales_ LAST MONTH_3

1 January 46.313.00
2 February 0, 744.00
3 March 137, 075.00
4 April 182 12700
5 hay 180,599.00
G June 162 073.00
7 duly 182 416.00
& August 18214400
9 September 185,023.00
10 COctokber 183,357.00
11 Mowvember 190,493.00

LAST_MONTH function example: output when one sums up to last 3 months
output where year is 2015.

« If the user wants to compare sales per month to those of the previous month
summed to the current one. Results in the following figures reflect this selection.

[F] Select Fields

Apply distingt clause | i Add calculsted | 35 Hide non-visible | (& Delete &

Entity Field Aligs Function  F.Temporale Pat. Crder Group Include Yigikle Filter Group ... Delste
1 Sales fact 1895 Unit sales Uit sales = "LAST_MONTH 0 il A i A @
2 Time by day The marith The morth ] A ¢ A =]
3 Sales fact 1995 Unit zsles Unit sales = "LAST_MONTH 1 ] v v @

LAST_MONTH function example: sales per month against the sum of current and
previous month sales.

The morith Unit zales_LAST _MONMTH_O Unit zales_ LAST _MONMTH_1
1 January 23,156.50 23,156 50
2 February 22,215 .50 45 37200
3 March 23167.00 45,352 .50
4 April 22 524 50 45 591 50
5 hay 22 542 50 45,067 .00

LAST_MONTH function example: results of sales per month against the sum of
current and previous month sales.

The YTD function{
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This operator aggregates the measure of the first day of the year up to the execution
date (currentDay). If the user sets temporal filters the YTD function must refer to the
filter. The chosen day will be used as reference by the function. For example, if the user
sets “15/03/2016” as reference day, the function sums starting from the first of January
up to the 15th of March (2016). Observe that if the filter is monthly the engine will take
the last day of the month, while if it is yearly the engine will take the whole year. If the
user inserts a temporal element as aggregation function the measure must be
aggregated progressively.

o Below shows the case in which the user wants to count the sales from the beginning
of the year up to now.

[=1 Select Fields

|| apply distinct clause | 24k Add calculated | i Hids non-visible @ Delete All

Entity Field Aligs Function  F.Tempaorsle Par. Drider Group Includs igikle Fitter Group ... Delete
. . L 3 g % g

1 Sales fact 1998 Unt sales Unt ssles "sim v 0 M b ¢ v @

YTD function example: to count the sales from the beginning of the year up to
now.

Unit sales YTD_0 I}
1 113 606.00

YTD function example: number of sales from the beginning of the year up to now.

o Below shows the case in which the user wants to count the sales from the beginning
of the year up to the end of March.

[ Select Fields

[ Apply distingt clause | 2 &dd calculated | 2 Hide non-visile | (@) Delete A1

Ertity Fild Alias Function  F.Temporals Par. Oriler Group Inclucle Wisible Fitter Group ... Delete

Lo r k; L
1 Sales fact 1998 Unit sales Unit sales "sum kgl " [ v A4 @

YTD function example: to count the sales from the beginning of the year up to the
end of March.

[ Filters
(@) Mevwy i A temporal () Delste Al 55 Exp Wizard 35 Debugy
Filter Mame Left operand Cperator Right operand I for Promgt Buol Connector Delete
1 Fiter1 temporale | The year EQUALS TO 2016 = AND -]
2 Fiter2 temporals : Month of year EGUALS TC 3 D AN @

3 Filter3 temporale : Day of month EQUALS TC 3 |:| AN @



YTD function example: to count the sales from the beginning of the year up to the
end of March.

« The following figure refers to the case where the user wishes to sum 2015 sales
considering the day in which the query is executed but of the previous year.

Select Fields

|1 Apply distinct clause | 28 Add calculsted | i Hide non-visible | (&) Delete 411
Ertity Field Alias Function  F.Temporale Par. Order Group

Fitter Group ... Delete
1 Sales fact 1995 Unit sales Unit sales SUk 1D 1 |:|

SR S

YTD function example: sum 2015 sales considering the day in which the query is
executed but of the previous year.

e The following figure refers instead to the case where the user wishes to sum 2015
sales of first 3 months of 2015.

[=] select Fields

[ Apply distinet clauss | 14 Add caloulsted | (i Hide non-visible | (& Delete &1
Ertity Fielcd Aliss Function F.Tem... Par. Drder Group Inclucis Wisikle Fitter Group Fi... Delete
1 Sales fact 1993 Untt sales LUnit sales S YD 1 = h'd v -]

YTD function example: sales summed up to the first 3 months of 2015.

« In the following figures the user is comparing the unit sold from the beginning of the
year with those of the previous year. The engine considers the day of query
execution as end of the time period.

select Fields

[ &pply distinct clause | 28 Add caleuisted | J Hide non-visible | () Delete Al

Entity Field Aliss Function F.Tem... Par. Orer Group Include Wisible Filter Group Fi...  Delete

.

1 Sales fact 1998 Lnit sales Unit sales =T ¥ 0 E A 4 v -]
2 Salesfact 1938 Unit sales unit zales UM ¥ 1 - g T -]

YTD function example: comparing the unit sold from the beginning of the year
with those of the previous year.

Unit zales_YTD_1  Unit sales_YTD_0
1 476,202.00 113 ,606.00

YTD function example: output when comparing the unit sold from the beginning
of the year with those of the previous year.



e Figures below shows the instance when the user wants to see the sum of unit sold
each month after having added the month field in the select clause.

[] Select Fields

Apply distinct clause | 24 Add calculsted | 3 Hide non-visible (&) Delete Al

Entity Field Alias Function F.Tem... Par. Order Froup Include Wisible Fitter Group Fi... Delete
1 Sales fact 1993 Uit sales Uit sales = ¥ o [ v 4 =)
2 Sales fact 1995 Unit sales Unit sales "sm YD1 = A i A i -]
3 Sales fact 1998 Uit sales Uit sales =T v 2 & ) 4 v =]
5 Time by day The marth The marth ] v v @

YTD function example: sum of unit sold each month after having added the month
field in the select clause.

Unit zales_%TD_1  Unit sales_YTO_0 The morith Unit sales_%TD_2
1 46,313.00 2318680 January BE161.28
2 90,744 .00 4537200 February 12963399
3 13707800 63,539.00 March 195,825 27
4 18212700 91 06350 Apri 260,180.54
5 227200 M3 E0E00 May 324 587 83
g 27282300 M3 E06.00 June 389,746 26
i 319,494 00 MIE06.00  July 456,415 96
g 364,271.00 M3 E06.00  August 520,355 95
9 41223500 M3 E06.00 September 58590579
10 45618000 M3 E06.00 October BS1 68423
11 50998700 M3 E06.00 Movember 723551149

YTD function example: output when one sums unit sold each month after having
added the month field in the select clause.

The MTD function{
The MTD function follows the same logic as the YTD function but using the month.

e Figure below shows the case in which the user wants to check the unit sold during
the current month.

[=Z] Select Fields

Apply distinct clsuse | 28 Add calculated | 3k Hide non-visible | @) Delete Al

Enitity Field Aligs Function  F.Temporale  Par. Crrder Group Include Wizible Fitter Group F Delete
r r r
1 Sales fact 1995 Unit sales Unit sales S MTD 0 ] hd h'd @

MTD function example: check the unit sold during the current month.
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« The following figures the user wants to check the aggregated sales of last 7 months,
current (relative to the execution time) month included.

Select Fields

|| Apply distinct clause | 24 4cd calculated |k Hide non-visible | (& Delete &1

Enrity Figlcd Aligs Function F.Te.. Par. Drer Group Incuce igible Fitter Group F...  Delete

1 Sales fact 1998 Urit sales Unit sales Mmoo 0 v A 4 =]
2 Sales fact 1993 Uit sales Unit =ales MID 1 0 A i A 4 @
3 Sales fact 1999 Uit sales Uit zales Mo 2 ]  J A 4 -]
4 Sales fact 1999 Uit sales Unit zales MTD 3 I} A 4 A 4 @
5 Sales fact 1009 Uit sales Unit zsles MTD 4 ] v A 4 -]
6 Sales fact 1998 Urit sales Unit zales MID 5 ] A ¢ A 4 =]
7 Sales fact 1893 Urit sales Unit =ales MDD 6 ] A i A 4 @
R R e e T ——— S s 8

0

MTD function example: aggregated sales of last 7 months.

Unit zales_MTD_0  Unit zales_MTD_1  Unit 2ales_MTD_2  Unit zales_WMTD_3  Unit 2sles_MTD_4  Unit sales_MTD S Unit sales_MWTD_E  Unit zales_MTD_7
1 000 0.00 000 0.00 0.0o 2254250 45 067.00 6,234 .00

MTD function example: output of the aggregated sales of last 7 months.

« Another case is shown in figures below where sales are aggregated on current
month plus the previous one, relative to the current year (referring to the query
execution time).

[=1 select Fields

[ mpply distinct clause | 4 &dd caloulsted | 5 Hide non-visible | (@) Delete &1

Entity Field Alias Function  F.Temporale  Par. Crrcler Group Include Wisible Filter Group F... Delete
2 Sales fact 1008 Unit sales Unit sales =T MTD 1 E v v -]
4 Time by day The morth The marth El ¥ ¥ @

MTD function example: sales are aggregated on current month plus the previous
one, relative to the current year.

The morith Unit zales_MTD_1
1 January 2315650
2  February 45 372.00
3 March 4538250
4 April 45 691 .50
5 May 45,067 .00

MTD function example: output when sales are aggregated on current month plus
the previous one, relative to the current year (referring to the query execution
time) for the present year.



e Figures below shows a user that is summing the sales of current month

[ Select Fields

| &pply distinct clause | G Add calculated | [ Hide non-visible | &) Delete Al

Enitity Fielcd Alizs Function  F.Temporale  Par. Orider Grougp Include Wisible Filter Group F... Delete

r r 4
1 Sales fact 1298 Unit sales Urit sales = MTD 0 ] v 7 @
4 Time by day The marth The manth = h 4 A 4 @

MTD function example: sales of current month for the present year.

The morith Unit zales_MTD_0O
1 January 2315650
2 February 2221550
3 March 2316700
4 April 27 524 50
5 May 22 54250

MTD function example: output of the sales of current month for the present year.

e The following figures shows as a user can compare sales of aggregated months (up
to the current) to the current one.

[=5 Select Fields

| &pply distinct clause | 24 Ao calculated | 35 Hide non-visible | (& Delete Al

Entity Field Aligs Function  FTetmporale  Par. Crder Group Include Wizible Filter Group F...  Delete
1 Sales fact 1998 Uit sales Uit sales = MTD "1 ] k4 k4 =]
4 Time by day The marth The marth 0 v A @
3 Sales fact 1998 Unit salss Unit salss = WD i [ v v -]

MTD function example: sales of current month for the present year.

The morith Unit zales_MTD_0 Unit zales_MTD_1
1 January 23,156 50 23 ,156.50
2 February 22 215 50 45 372.00
3 March 23167.00 45 352.50
4 April 22 524 50 45 531,50
5 hay 22 542 50 45 06700

MTD function example: output of the sales of current month for the present year.

e Below shows a case very similar to the previous one. In this case the next month is
added to the sum.



[=] Select Fields

| pply distinct clause | o Aodd calculated | 3 Hide non-visible | @ Delete Al

Entity Field Aligs Function  FTemporale  Par. Order Group Include: izible Fiter Group F... Delete
1 Seles fact 1998 Uit sales Uit sales = MTD "4 B v v @
4 Time by day The manth The month [} h s @
3 Seles fact 1005 Unit sales Unit sales = MTD ] I} A 4 A i @
4 Sales fact 1998 Unit sales Unitt sales "sm WD 1 [ T Y =]

MTD function example: sum of sales of months up to now plus next month.

The month Unit zales_MWTD_0O Unit zales_MTD_1 Unit zales_MTD_-1
1 Janusry 2315650 23156.50 45 372.00
2 February 2221550 45,372.00 4535250
3 March 23167.00 45.382.50 45 691.50
4 April 2252450 45 691.50 45 067.00
5 May 2254250 45 067.00 2254250

MTD function example: output when one sums sales of months up to now plus
next month.

« The following figures shows a case very similar to the previous one. In this case the
reference year is specified through a filtering condition.

+ [=1 Select Fields

|| Apply distinct clause | 2 Add calculatec | ik Hide non-visible @ Delete Al

Entity Field Alias Function  FTemporale  Par. Order Group Include Vizible Fitter Group F... Delete
1 Sales fact 1998 Uit sales Uit sales "Sim MTD " [ 4 v @
4 Time by day The marth The marth ] h d hd @
3 Sales fact 1938 Unit sales Unit sales = WTD 0 = Y A 4 @
4 Sales fact 1995 Unit zales Unit salss = WD 1 [ v v @

MTD function example: sum of sales of months up to now plus next month for a
different year.

R
[ Filters
EMew 5 Add temporal (&) Delste Al 58k Expivizard 15 Debug
Filter Name Left operand Operator Right operand Is for Prompt Bol Connector Delete
1 Fitter? Time by day : The vear EQUALS TO 2015 ™ ARD =]

MTD function example: output when one sums sales of months up to now plus
next month for a different year.

Catalogues(
A hidden panel is activated once you click on the arrow on the right side of the QbE
editor, right under the Preview button. This panel contains two elements:

o the catalogue of queries (at the top);
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« the list of analytical drivers linked to the QbE document (bottom).

The catalogue of queries is the list of all queries defined in the QbE document, while the
lower panel lists all analytical drivers linked to the QbE document.

Queries catalogue and subqueries|

Several queries can be built over the same QbE Datamart. The catalogue lists all saved
gueries on the current Datamart. The base query that we are creating in the query editor
appears with a default name (query-ql): to rename it, simply double click on the query
item in the catalogue tree.

To create a new query, click the icon =l The query appears in the catalogue at the
same level as the base query. Using the query editor, you can create the query and
save it.

The QbE Engine also supports the definition and usage of subqueries similarly to the
SQL language. As a result, you can define a subquery and use it within a filter in
association to the in/not in operator, as shown in Figure below. To create a new
subquery, which can be used as a filter inside the main query, click on &l The query
appears in the catalogue as a child node of the base query.

@

Schema DEES Query Editor Query Catalogue HEEE

Foodmart_modal - Genersted query Relationships wizard 4 () Queries

I [~ Gustomer - 45 quen-q

b [ Product [ Filters

I [~ Product class

b &) Region

a (P sales fact 1998 Filter Nams Left operand Operator Right oparand IsforPr..  BolConn..  Delste
AL 1| Fittert Sales fact 1998 Pro_. "IN query-g2 [1 AND @
o4 Time id
©# Customer id
©# Promotion id
&* Store id

QbE

KNOWAGE ||

(@ New J§ Add temporal @ Delete All Ji Exp Wizard

@ Store type
@ Sales region id
@A Store name
@A Store numbsr

©* Store street address

©* Stors city

o* Store state

©* Stors postal cods >

QbE query: use of a subquery in a filter.


file:///C:/Users/antho/Desktop/knowage-suite-6.3/index.html%23queries-catalogue-and-subqueries
file:///C:/Users/antho/Desktop/knowage-suite-6.3/_images/image279.png
file:///C:/Users/antho/Desktop/knowage-suite-6.3/_images/image280.png

Once defined the main query and the filter that contains the subquery, go to the Query
Catalogue panel and click on " E1auev-al  The query appears in the catalogue as a
child node of the base query.

To use the sub-query inside the main query, simply drag and drop it into the columns
corresponding to the left or right operand of the filter and set the type of operand

(IN or NOT IN). Now the subquery is used to provide values within the filter, in a similar
way to SQL subqueries.

Multiple 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.
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Relationships ambiguity - Schema.

Using the schema and data model represented in figure above, suppose you have a
model with the following relationships:

e Store - Region;

e Customer - Region;

e Sales Fact - Store;

e Sales Fact - Customer.



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 below. In this case, in order
to identify the items sold by region, you may have one of the following join relationships:

e Sales Fact - Customer - Region,
e Sales Fact - Store - Region,

[] Select Fields

[] Apply distinct clause | 24 A4dd calculated | 4 Hide non-visible

Entity

Store

Sales fact 1998
Customer

Region

a0 O B

Field

Store name
Unit sales
Fname

Sales region

Alias

Store name
Unit sales
Fname
Sales region

@ Delete Al
Function  Order Group Include Visible Fiter Group ... Delete
T @ @ @ ) 4 ) 4 @
"sum B @ @ v v ®
" @ @ 2 v v o
"M v v =l

Relationships ambiguity - Query definition.

By clicking on the Relationship Wizard button in the top right corner of the query editor
a pop-up window appears, where users can define the path as shown below.

Relationships wizard

Entity
Region
Sales fact 1998

Relationships wizard

Entity
Redion

Sales fact 1998

Relationship wizard.

«

«

ol X
Removes paths with not involved entities Apply selection to all fields of this entity
Join path
Sales fact 1998(store_id) -- (store_id)Store(region_id) -- (region_id)Region
Sales fact 1998(customer_id) -- (customer_id)Customer(customer_ _id) -- (region_id...
Store(region_id) -- (region_id)Region
Customer(customer_region_id) -- (region_id)Region

(=11}
Removes paths with not involved entities Apply selection to all fields of this entity

Join path

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

Sales fact 1998(store_id) -- (store_id)Store(recion_id) -- (region_id)Region

Sales fact 1998(store_id) -- (store_jid)Store

The images of figure above show the double relationship between Sales
Fact and Region, specifically:

o relationship between Sales Fact and Customer;
« relationship between Sales Fact and Store.




At this point, you can modify the relationship so as to eliminate ambiguity: for instance, if
you wish to view the region related to a specific customer, first select the Region entity
in the Entity panel on the left and double click the correct path in the panel on the right
(the correct path and only the correct path has to be green-colored to be correctly

selected).

Remember to repeat this operation for all the entities listed in the Entity panel: now
select the Sales Fact table and the correct path. If a wrong path is selected (green
background), double click on the corresponding row to de-select it. The new

configuration is shown below.

Relationships wizard

Entity
Region
Sales fact 1938

Relationships wizard

Entity
Region

Sales fact 1998

«

«

ax||
|
Removes paths with not involved entties Apply selection to al fields of this entity
Join path [
Sales fact 1998(customer_id) -- (customer_id)Customer(customer_region_id) -- (region_id... .
Store(region_id) -- (region_id)Region
Customer(customer_region_id) -- (region_icd)Region
Sales fact 1998(store_id) -- (store_id)Store(region_id) -- (region_id)Region
aix||
|
Removes paths with not involved entities Apply selection to all fields of this entity

Join path [
Sales fact 1998(customer_id) -- (customer_id)Customer(customer_region_id) -- (region_id...

Sales fact 1998(store_id) -- (store_id)Store(region_id) -- (region_id)Region

Sales fact 1998(store_id) -- (store_id)Store

Sales fact 1998(customer _id) -- (customer _id)Customer

Relationship Wizard - Choosing paths.

Once you are done, you can check the SQL code generated by the QbE query by
clicking the Generated Query button. The relationship between Customer and Region is
highlighted in bold, as shown below.



select

customerQ_. fname™ as Fname’,
storel_."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” storel_ 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",
storel_."store_name"”,

region?2_. sales_region

Generated query.

Aliases and relationships

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. Suppose there is a double
relationship between Promotion and Time by Day entities (see the figure below)).
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Double relationships.

The two relationships concern the start date and end date of the promotion. As shown in
the figure above, this information can be retrieved from the QbE graphical interface.

The Promotion 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 (from the Promotion entity) and
the The Date field (from the 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, you will see that in the absence of specific indications, the
system selects two relationships (path) at random.

As mentioned in the previous paragraph, by opening the relationships wizard, users can
see the list of entities relating to various paths, as well as the list of paths involving
various entities. If you wish to use both relationships (end date and start date), select
both as shown below. The tooltip shows the complete path using an intuitive tree layout.



Relationships wizard [=]1P74

<«

Removes paths with not involved ertities Apply selection to all fields of this entity
Entity Join path
Time by day Promotion(start_date_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

Relationship wizard - Double relationships (I).

Once the relationships are selected in both entities, click on Apply.

The window shown below will appear.

Relationships wizard =] 38
Time by day
Aliases for the entity Time by day Time by day (rel: BR_Promotion_Time by... Fields
Aliases Mapping alias/fields Query fields
Time by day (rel: BR_Promation_Time by... Start date
Time by day (rel: t2_fk) End Date
Back Finish Cancel

Relationship wizard - Double relationships (ll).

It includes three sections:

1. List of aliases: the first column on the left contains the different entity fields;

2. List of fields associated to the entities: here you can set the associations between
aliases and entity fields;

3. List of fields: the first column on the right contains the aliases that you previously
defined in the query and corresponds to the columns that you expect to be shown in
the resulting table.

To distinguish the fields during the execution of the query, it is necessary to identify all
the fields involved in the query (included in the third section List of fields) with the aliases
of the entities that contain them (included in the first section List of aliases).



In this case, select the Time by day (rel BR_Promotion_...) entity in the first column,
then drag and drop the End Date field from the third column to the one in the middle.
Repeat the same with the Time by day (rel: t2_fk) entity and the Start date field.

The results are shown below. To check whether the association was correctly set, you
can refer to the relationship specified in the tooltip.

| Relationships wizard

o
Time by day |

Aliases for the entity Time by day Time by day (rel: BR_Promotion_Time by... Fields
Aliases Mapping alias/fields GQuery fields
Time by day (rel: BR_Promotion_Time by ... End Date
Time by day (rel: t2_fk)

Relationships wizard [=]

Time by day

Aliases for the entity Time by day Time by day (rel: t2_fk) Fields

Aliases Mapping alias/fields Query fields

Time by day (rel: BR_Promotion_Time by .. Start date

Time by day (rel: t2_1k_)

Promotion{end_date_id) ]
tz_fk
(time_id)Time by day |

Relationship wizard - Double relationships (lll).

Click Finish and check the SQL code clicking Generated Query. Figure below shows
the desired result.

QbE
Promation name Start date End Date
1 Dallar Days (m) (0T/02A997 00:00:00 )
2 Coupon Spectacular 01/03/1997 00:00:00 01/01/997 00:00:00
3 | Cant Believe t Sale 01031997 00:00:00 01021997 00:00:00
4  Two Day Sale 0104413997 00:00:00 01011997 00:00:00

Double relationship preview.



Cockpit

Knowage allows end users to self-build interactive cockpits through an intuitive and
interactive interface, with a few clicks and simple drag and drop. This allows you to
compose your analytical documents with multiple widgets and define associations
among them, so that clicking on one widget data are automatically updated in other
widgets.

W SALES (=)

Ottawa
o

Toronto

Family Depart.. Year Sales Cost Uit sold
Drink Alcoholic . 2014 675696.. 269840.. 330525.0
Drink Alcoholic . 2015 146257..  587773.. 706273.0
v Drink Beverages 2014 134017.. 539991 6603220
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La Habana ® a
Drink Beverages 2015 280044. 112701.. 1383839.0
Cludad’ =S —Cuba
detedco / ' Republica Drink Dairy 2014 341121 138243.. 203237.0
S\ 6. Dominicana
Kingston 4 Drink Dairy 2015 753443.. 304054.. 4319140
. Ciudad B Honduras
de Guatemala’ ) Food Baked Go.. 2014 792030.. 317342 379930.0

"Nicaragua, &

<[1]-

& = y
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Cockpit document example.

It enables data mash-up to integrate enterprise data and externally sourced data.

Cockpit documents can be created and executed both by technical users and end users
and are part of Knowage ad-hoc reporting system. A key aspect is that different widget
can rely on different datasets and hence on different data sources. The only requirement
needed to define associations between two or more datasets is the presence in each of
them of one or more columns containing the same data.

My first Cockpit

You can create your new Cockpit from the Analysis area of the Workspace by clicking
on the “Plus” icon and selecting Cockpits if you enter Knowage Server as final user,
while you can enter the document browser and start a new cockpit using the “Plus” icon
if you enter Knowage Server as admin.



Let us see how to build a cockpit and how the interface is displayed within the server.
Once opened, the cockpit interface is an empty page with a toolbar containing different
options described in Table below.

Cockpit editor toolbar.

Icon Name Function

e Cockpit menu Configuration menu of Cockpit.

e . It opens a window where you can create a new chart or
Add widget A
table, add texts, images or Knowage documents.
3 General It opens the window where you set the general cockpit

options (name, label, show menu, etc.) and widget style

SO e (header, titles, borders, etc.).

=20 .
= . . It opens a window where you can manage the dataset, the
— Data configuration o
association between datasets and the refresh frequency.
v . _ _
Selections It adds a widget that manages selections.
%
L Clear Cache It cleans temporary data.
= It opens the window to save the cockpit document as a

Save as
new document.




By clicking the button Add Widget you can add a widget containing a Text, an Image,
a Chart, a Table, a Cross table, a Document, the Active selections or the Selector to
your cockpit, as shown below.

SELECT NEW WIDGET CLOSE

CLICK ON AWIDGET TO ADD IT IN THE CURRENT COCKPIT SHEET.

A a il > g5

TEXT IMAGE CHART HTML TABLE

- k < -

CROSS TABLE DOCUMENT ACTIVE SELECTIONS SELECTOR

Widget Type.

In the following we go into details of each available widget.
Text widget

By clicking the button Text Widget, you can add text to your cockpit. As shown in figure
below, the widget editor opens and it is divided in three tabs: The Text editor, the Style,
the Dataset and the Filters tab.



TEXT WIDGET CONFIGURATION

TEXT EDITOR STYLE DATASET FILTERS

-

CANCEL SAVE

Text editor of text widget configuration.

On the “Text editor” tab you can type the desired text in center panel and customize it.
Using the dataset tab, it is possible to associate dataset values to the text and read it
real time at each execution. Move to the dataset tab to add a dataset to the widget.
Then, going back to the Text editor tab, the user will find the dataset columns on the
right side, as well as a set of functions to eventually apply to the fields. We summed up
main steps in the Figure below. To add a function to a measure first select the desired
function and then the field of numeric type.

Editing a dynamic text.



On the “Style” tab you can customize the text widget. We have provided all details about
this tab in the Table widget. On the “Dataset” tab you can add more dataset to be used
in the dynamic value. Finally, the “Filters” tab can be used to extract limited output from
the dataset. We put details off to the table widget subsection.

Image widget

By clicking the button Image Widget, you can add images to your cockpit. As already
seen the widget editor opens and it is divided in three sections.

On the Gallery tab you can upload an image, delete it or select one from the gallery.
Refer to the following figure.

IMAGE WIDGET CONFIGURATION
CROSS

GALLERY STYLE

BROWSE e °

KNOWAGE G

CANCEL SAVE

Gallery tab of Image Widget Configuration.

On the Style tab you can configure the style of your image widget with the different
options offered by this tab. Many of them are defined in the table widget that you will find
later.

On the Cross tab you can define navigation to another document, as shown in figure
below.



GALLERY STYLE CROSS

Enable cross navigation

Cross Navigation (optional) v

Cross tab of Image Widget Configuration.

For this purpose, you must activate Enable cross navigation flag and select the
destination document through the list of cross navigation definition. This last flag is
optional. If you select a cross navigation definition, when you launch the cross
navigation it will go to the document of arrival directly. If the cross-navigation definition is
not defined, then when you launch the chart widget cross navigation will be shown a pop
up (refer to figure below) with the list of cross navigation definition that exist for this
cockpit.

SELECT DESTINATION DOCUMENT

Label Name Description

pie_selection pie_selection

export export

CANCEL

Cross navigation multiple choices.

Chart widget

Charts are an essential representation of data, Knowage let you use many different
charts type and configure them according to your needs. We have provided all details
about charts type and configuration in Chart chapter.

We recall that also for chart widget it is possible to set cross navigation on elements.

As shown in next figure, it is mandatory to enable the cross-navigation feature by using
the dedicate tab of chart editor GUI. It is mandatory to choose the column element to be



passed to the destination document and associate it to the right output parameter
(previously added to the document using the detail interface).

The cross-navigation name can be left empty. In case multiple cross navigation
definitions have been configured for the document, a pop up will be displayed, letting the
user to choose which destination to reach (exactly as we saw earlier for Image widget in
the last figure of that paragraph).

CROSS

Enable cross navigation CATEGORY.VALUE v outpar b

CANCEL SAVE

Cross navigation for chart widget.

In addition, if the navigation expects other parameters to be passed, use the bottom part
of the page to add the additional parameters. The figure below shows an example.



CHART WIDGET CONFIGURATION
D CHART ENGINE DESIGNER STYLE

CROSS FILTERS

Enable cross navigation CATEGORY_VALUE v out_par Y

Output parameters fist

out_par2 Dynamic v SERIE_VALUE v

CANCEL SAVE

Add all output parameters involved in the cross navigation.

Table widget

The Widget table configuration opens, and it guides you through the steps to
configure the widget. The pop-up opens showing the column tab, as you can see from
Figure below. In detalils, it is mandatory to select a dataset using the combo box (only if
at least one dataset has been loaded using the Data Configuration feature) or clicking
on the icon ¥ available just aside the combo box line. You can page the table
specifying the number of rows per sheet. Consequently, the user can set columns
properties.

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

Dataset v 4+ B Fixed Rows Per Page

TABLE COLUMNS ADD COLUMN ADD CALCULATED FIELD

CANCEL SAVE
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Table configuration window.

In fact, the column area is divided into two parts: on the left side you have columns
ordering, on the right the user has the button to add a new column or a calculated field.
As soon as the dataset is selected, you can indicate the sorting column or modal
selection column. The modal selection serves to specify which value will be passed to
other widgets (if interaction is enabled) when clicking on the cell at document execution
time. You can specify this field by selecting a value from the combo box. In the same
way, you indicate the sorting column and the order type that steers the rows ordering.
You can select the field and the order from the dedicated combo boxes.

When a dataset is added to a table widget, all its columns are listed below. If the user
doesn’t wish to show some of them, he can use the delete button available at the end of
each column row, as shown below.

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

TABLE COLUMNS ADD COLUMN ADD CALCULATED FIELD
¥ Store Costs ¥ Descending v
Q x
Column Title Aggregation Type
+ £ 4 QUARTER v Quarter String v ¥4
+ ¥ STORE_ID v StorelD String v J @

Delete a column.

In case of accidental cancellation or new table requirements, it is possible to re-add
columns. In order to add a new column, you must click on the Add Column icon on the
top right of the second box. Once opened you can select one or more columns. When
you have finished selecting the desired columns you can click on save button and your
new columns will appear in the field list. Refer to Figure below.



Q, Search x

Name Alias Field Type Type
D sales_foodmart sales_focdmart MEASURE java.lang.Double
D costs_foodmart costs_foodmart MEASURE Java.lang.Double
D unit_sales_foodmart unit_sales_foodmart MEASURE java.lang.Double
D sales_competitors sales_competitors MEASURE java.lang.Double
D cost_competitors cost_competitors MEASURE Java.lang.Double
D unit_sales_competitors unit_sales_competitors MEASURE java.lang.Double
I:l the_year the_year ATTRIBUTE java.lang.Integer
D the_month the_month ATTRIBUTE Jjava_lang.String
D Competitors Competitors ATTRIBUTE java.lang.String

CANCEL SAVE

Add a new column.

Likewise, to add a calculated field you must click on the Add Calculated field icon next
to add column icon. Once opened the Calculated Field Wizard you must type an alias for
your calculated field in the dedicated area at the top corner of the wizard. Then you can
choose from the Items Tree the fields and the arithmetic function you want to use for
building your expression. In the middle you can see the expression you have built. If you
prefer you can create or modify the expression manually directly in the panel which is
editable. When you are satisfied with your expression you can click on save button and
your calculated field appears in the field list. We provide an example in the following
figure.

COLUMNS )
Alias

Proﬂﬂ

sales_foodmart

unit_sales_foodmart £ = % / f ) i
: ! "sales_foodmart” - "costs_foodmart”
sales_competitors

cost_competitors

unit_sales_competitors

CANCEL SAVE

Add a calculated field.

At the very bottom of the window, you can see the dataset fields listed and you also can
sort columns displayed in the table, insert a column alias and customize it by adding font



and style configurations using the brush shaped icon, as you can see from figure below.
Here you can find configuration features like the column size, max cell characters, hide
on mobile option, etc.

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

TABLE COLUMNS ADD COLUMN ADD CALCULATED FIELD

Q x
Column Name Title Aggregation Type
+* ¥ Product Product String v "4 o
+* v cosT cosT sum v Number v "4 = o
+ ¥ Sales Sales sum v Number v "4 =0

CANCEL SAVE

Column settings.

Note that here you can indicate the column type and the aggregation. To add an
aggregation to a column you must control the type of data that column has. An
aggregation can only be added if the column value is of “number” type. The different
aggregation functions are none (you also can not add any aggregation

function), Sum, Average, Maximum, Minimum, Count and Count distinct.

The Style tab is where you can customize the table by using the different options of
style. It is divided into eight parts:

e Inthe Summary section you can show the total of the column and customize it by
typing the summary name and using font and style configurations. Refer to Figure
below.



TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

PX, €M Of % Measure units are available

Summary section of the Style tab.

« Inthe Rows section you can set the table rows to be adapted in automatic or select
a fixed height. You can also show the total of rows. While the multi-selectable option
allows you to select multiple values and pass them to other cockpit widgets or other
external documents. Refer to figure below.

Rows
ks

[J Multiselectable

[ Auto-adapt Rows height - .. . ..

|:| Enable rows summary

Rows section of the Style tab.

« Inthe Grid section you can add borders to the table and add color to alternate rows.
In this section you can find different options to customize them. Refer to figure below.

Grid

[C] Show Grids

|:| Alternate rows

Grid section of the Style tab.

e Inthe Header Style section, you find the different options of style for the table
header. Refer to Figure below.
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Header style section of the Style tab.

In the Titles section you can add the titles to the widget and modify the font size and

weight. In this section you can also change the height of the widget title. Refer to
Figure below.

Title text

Product Sares| Center

Roboto ¥ l4px ¥ Light

50 [l rab(70, 100, 208) rgh(248, 240, 240)

Titles section of the Style tab.

In the Borders section you can add a border to the widget and customize it by using
the colors, thickness and style. Refer to the following figure.

Borders section of the Style tab.

In the Other Options section, you can add the shadows in the widget, you can set
the background color of the widget and it is possible to disable or enable the
screenshot option for that widget. Refer to the following figure.



B Shadows Shadows Size v

® tnable Screenshots

Other Options section of the Style tab.

Once the table style settings have been implemented you can switch to the next tab.
The “Cross” tab is where the navigation to other documents is defined. It is visible to
final users but only configurable by a technical user (like an administrator).

Referring to figure below, we sum up how to add a cross navigation to the cockpit with
the following bullet list:

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

y

[C] Enable cross navigation [C] Enable on all row

Output parameters list

CANCEL SAVE

Cross tab of the table widget configuration.

e activate the cross-navigation flag;

e activate cross Enable on all row flag, if you want to be able to click on all the columns
of the table;

o select the column whose value will be passed through output parameter to the
document of arrival;

o select the output parameter that will pass the value to the document of arrival. This
parameter type is defined in the document detail of the cockpit;



o select the destination document through the list of cross navigation definition. It is
optional. If the Cross navigation is not selected then when you click to launch the
cross navigation, a pop up will be open with all the cross navigations defined for that
cockpit. If you select the Cross navigation and you click to launch the cross
navigation, then it will go to the document of arrival directly.

« add all involved output parameters by adding them one by one in the bottom part of
the GUI.

Finally, the “Filters” tab is where you can filter the table results by adding a limit to the
rows or a condition in the columns. the following figure shows an example of how to set
the limit rows or a condition on dataset columns.

TABLE WIDGET CONFIGURATION

COLUMNS STYLE CROSS FILTERS

B Limitrows °

SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMN. REMEMBER TO USE THE CORRECT DATABASE SINTAX FOR THE VALUE IE: %LIKE%

Add new filter  +
Dataset Column Column Value Value

TEST_01 THE_DATE = 1998-01-05 00:00:00 @

CANCEL SAVE

Filters tab of the table widget configuration.
Once you have finished setting the different configuration options of the table widget,

then just click on “Save” and your new widget is displayed inside the cockpit.

Cross Table widget

Similar configurations are available also for the Cross-Table widget. In this data
visualization option, you still have the tabs: Dataset tab, Configuration tab,
the Style tab and the Filters tab as you can see below.



CROSSTAB WIDGET CONFIGURATION

DATASET CONFIGURATION STYLE FILTERS

CANCEL SAVE

Dataset section of the crosstab widget configuration.

Using the “Dataset” tab the user can add the dataset to take values from. Consequently,
it is necessary to select the fields you wish to appear as columns, those as row and
measures to be exhibited in the pivot table. See figure below. Remember to set column
and row fields as attributes, while measure fields as numbers.

CROSSTAB WIDGET CONFIGURATION

DATASET CONFIGURATION STYLE FILTERS

All Sales and cost by Family (DOC_SALES_COSTS) v 4

= SALES
= CATEGORY @

ATTRIBUTES

= FAMILY &

COSTS &

UNIT_SALES &

Selecting columns, rows and measures of the crosstab.

Once the columns, rows and measures have been selected the style of each column
can be set by clicking on the cog settings icon. A popup will open with different options
for the selected column. See figure below.



COLUMN STYLE

‘

Show Header

Column Name Title

CATEGORY CATEGORY [ sorting column External column for sorting ¥ Sorting order v

Font-color Background-color
Column Size DSelem a color I:‘Selem a color
Font-weight -
Font-size A
Cell horizontal alignment ¥ Cell vertical alignment A d

s

Column style popup.

It is possible to sort the crosstab according to the values of the selected column or,
alternatively, according to columns not visible in the crosstab. It can also be set the style
of the column, such as the font size, the font weight or the cell alignment. There is also
the possibility to specify the size of the column in pixels (you can also use percent
values, but it is better to use pixels).

Show Header 2
Column Name Title
SALES SALES

Aggregation function

sum v

Visualization Type

Text v
THRESHOLD
Icon Condition Value
o none v
o none v
none v
o none v

Background thresholds

Condition Threshold * Condition Threshold * Background-color

> ~ 200000 < v 500000 [l r9b(202, 60, 60)

Condition

none v

. -

Measure column style.



In case the selected column is of type measure, as figure above shows, you can also
manage threshold. It is possible to associate an icon or a specific background color to a
measure’s value or range.

Once the dataset has been properly configured, you can proceed to the “Configuration”
tab.

The latter is made up of three sections: General, On rows and On columns, as Figure
below shows.

CROSSTAB WIDGET CONFIGURATION

DATASET CONFIGURATION STYLE FILTERS
General
e nbe
Measures on @ Columns Rows
Percentage calculated on Columns Rows (® no
Onrows
|:| show totals |:| show sub-totals
On columns
[J show totals [J show sub-totals

CANCEL SAVE

Configuration tab interface.

In the “General” section you can set the following features:

o define the maximum cell number to show;
o decide to hook measures to columns or rows;
« decide to show percentages of measures related to columns or rows.

Thanks to the “On rows” feature, you can easily compute totals or subtotals on rows.
Figure below exhibit an example.



4 gender

F M Total
4 occupation 4 occupation A Total
Clerical M M | ProfessionalSkilled M | SubTotal Clerical M M | ProfessionalSkilled M | SubTotal Total
A product family ~ Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales

Drink 1,328.00 11,84800 17,696.00 26,187.00 21,191.00
Food 9817.00 97,784.00 150,429.00 216,781.00 171,188.00
Non-Consumable2,872.00 25584.00 38,205.00 57,796.00 45271.00

(w00 H1,270.00  10,247.00 19,566.00 23,637.00 20,418.00
Lo s ii011,982.00 86,671.00 160,463.00 198,064.00 173,250.00
| RpliRi003378.00 23505.00 43,803.00 5282000 45636.00

7513800 153,388.00
630,430,001 276,429
169,142.00 338,870.00

Computing totals and/or subtotals on rows.

Otherwise, thanks to the “On columns” feature, you can easily compute totals or
subtotals on columns. Figure below exhibit an example.

4 month_of_year
A the_month“® the_month4* the_month/® the_month“® the_month/* the_month4® the_month4® the_month4* the_month/® the_month4® the_month 4 the_month

January February March April May June July August September  October November  December
A gender product family ~ Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales
Drink 6,008.00 5,931.00 6,586.00 5,950.00 6,194.00 6,468.00 6,890.00 5,926.00 6,907.00 5,941.00 744000 8,009.00
Food 53,303.00 50,148.00 54,783.00 51,018.00 51,447.00 50,352.00 55,768.00 51,517.00 54,231.00 48437.00 59,720.00 65,275.00

Non-Consumable 13,449.00 13,572.00 14,453.00 13,253.00 13,490.00 13,063.00 14,488.00 13,632.00 14,032.00 13,512.00 15,768.00 17,016.00
7 [ilink 6,400.00 6,069.00 6,195.00 5,795.00 5,868.00 6,136.00 5,972.00 5,991.00 6,260.00 5,843.00 7,146.00 7.463.00
Food 50,846.00 50,357.00 52,360.00 49,271.00 49,477.00 52,678.00 51,837.00 50,604.00 50,471.00 47,932.00 61,425.00 63,172.00
Non-Consumable13,953.00 12,838.00 14,216.00 12,749.00 13,546.00 13,980.00 14,576.00 13,570.00 13,639.00 13,408.00 16,089.00 16,578.00
SubTotal 71,9900 6926400 7277100 6781500 68891.00 7279400 7238500 7016500 7037000 6718300 8466000 87213.00
Total 14395900 13891500 148593.00 138,036.00 14002200 142677.00 149531.00 14124000 145540.00 13507300 16758800 177,513.00

Computing totals and/or subtotals on columns.

Switching to the “Style” tab you can find the general style settings available for the
crosstab.

e Crosstab Font General Options where font and font size are set;

Font Size Font Family v

X, T Or % Measure units are available

General style options for crosstab.

o Crosstab Headers Font Options where you can configure the header style settings
as color, background, font, etc.

Font Size Font Family ¥ Font Weight v
X, Tem or % measure units are available
Color

Background

Text Decoration v Select a color Select a color




Crosstab Headers Font Options for crosstab.

« Measures Font Options where you can configure several style options for
measures, such as color, background, font size, etc.

Font Size Font Family ¥ Font Weight v

X, FEM OF % Measure units are available

ext Decoration v Select a colol Select a color

Measures Font Options for crosstab.

e Using the Grid section, you can mark (or not) grid borders, decide for border style,
thickness and color. You can also alternate row indicating different colors.

D Show Grids

D Alternate rows

Grid Options for crosstab.

e Inthe Measures Headers section, you can configure different style option for
measure headers, such as color, background, font size, etc.

Font Size Font Family ¥ Font Weight v

X, FEM OF % Measure units are available

ext Decoration v Select a colo Select a colo

Measures Headers Option for crosstab.

« Inthe Total section you can set color and background of totals (if any).

Color settings for Totals.



e Inthe Subtotal section you can set color and background of subtotals (if any).

Color settings for Subtotals.

e Inthe Titles section you can add titles to widget and customize them using different
styles.

P, FEM OF % Measure units are available

Height in px of the space available to title

Title settings.

« Inthe Borders section you can add borders to widgets and customize them using
different styles.

er radius top left Border radius top right Border radius botton

USE X MEasure unit, ie: 5px USE DX MEASUre unit, ie: 5px USE pX MEASUre unit, ie: 5px USE PX MEasUre unit, ie: 5px

Border settings.

e Inthe Other Options section, you can add a shadow to widget layout and indicate its
measure, color the widget background at convenience and it is possible to disable or
enable the screenshot option for that widget.



B Shadows Shadows Size .

@ Enable Screenshots

Other Options for crosstab.

Once some or all (at least the mandatory) of the above-mentioned setting features have
been set you can save, and the widget will be inserted into the cockpit area.

Document section

The Document widget allows to add an external document into the cockpit area. This
widget supports documents like reports, graphs, maps, etc.

Use the Data configuration button to add a document source to the cockpit. Click on the
“Plus” icon on the right half of the page to choose among all available documents.

The Document Widget configuration is divided into two parts: Custom tab and Style tab
as you can see from Figure below.

DOCUMENT WIDGET CONFIGURATION

CUSTOM STYLE

Custom tab of the Document widget.

The Custom tab is the place where the document is uploaded while the Style tab is
where all style options are set.

Selection widget

This widget is related to the association concept so in this subsection we give
information on how to add and custom the Selection Widget into the cockpit area and
its functioning, while we refer to the dedicated Document section for details on how to
set (global) associations.



To enable the Selection widget, which means the possibility to have all associations
listed and accessible on a widget, the user must open the “Selection” feature through the
“Add widget” functionality and configure the demanded options. Figure below shows the
“Selection widget configuration” interface.

SELECTION WIDGET CONFIGURATION

STYLE

D Show Dataset N
Rows height

Even-rows color Odd-rows colol

[C] Anernate rows

Title text Horizontal alignment -
Font Family ¥ Font Size ¥ Font Weight v -

CANCEL SAVE

Selection widget configuration.

The Selection Widget will display the elements selected by the user. Figure below shows
an example.

SELECTION ﬁ
product_family Food 5

NEYV WIDGET

50k

Selection widget outlook.

If global associations have been set, clicking on table, cross table or chart elements will
update all corresponding widgets. Otherwise, only the widget on which selection has
been made Selector Widget will be updated. In both cases the Selection widget will
display the highlighted attribute values.



Selector Widget

The Selector Widget is useful when an end user (a user with a USER tole type) wants
to add a parameter to the document.

SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE FILTERS

Select modality

® Single value Multivalue
®) List Combobox

e ! Vertical == Horizontal 22 Grid

v D Wrap Text

CANCEL SAVE

Selector widget outlook.

In detail, use the Columns tab to select the dataset and the dataset column on which
you want to apply the filter. Then custom the Select modality options; for instance,
choose between single or multivalue or to use a list or a combo box. Note that for the list
option you can further choose among “vertical”, “horizontal” or “grid”. You can also
decide to add a default value, chosen from main column’s first item, main column’s last
item or to simply assign a static value. Finally, by clicking on the Wrap Text option it is
possible to wrap the text shown in the selector; this option is useful when the categories
to choose from are sting of long dimensions.

In the case of the selector of type list “grid” it is also possible to set the grid columns
width.



Select modality

@ Single value Multivalue
® List Combobox
¢ Vertical = Horizontal (@) 222 Grid

[J wrap Text

Grid columns width.

Move to the Style tab to set the widget style in terms of label, titles, borders, shadows
and background color. Figure below shows a customization example.

'SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE FILTERS

Roboto v 12px
. rem o % mees,

sure units are availeble

50% [l rob(89, 89, 89)

usepxm:

CANCEL SAVE

Selector widget configuration.

Finally use the Filters tab to handle pagination or filter on a dataset column.



SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE FILTERS

B Limit rows

'SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMN. REMEMBER TO USE THE CORRECT DATABASE SINTAX FOR THE VALUE IE SUKE%.

Add new filter.  +

Dataset Column Column Value Value

v
Selector filters.

The Selector widget works effectively as a ready-to-use filter panel.

COKCPIT_SELECTOR

Total units by brand name SELECT BRAND NMAE e

End Date Total Cost

80/01/1998 00:00:00.000 5502

b3/01/1598 000000000 7520

15/01/1998 00:00:00.000 N7

[16/01/1998 00:00:00.000 12312

s Joworns98 000000000 w520

P Bio1/1998 000000000 8602

s 01/01/1998 00:00:00.000 6583

Urban Figh Roller Savings 02/01/1998 02:00.00.000 12193

allet Savers 50011998 000000000 1478

reen Light Special 17/01/1998 00:00.00.000 12834

O 5 100 150 20 250 300 30 400 40 S0 550 600 60 700 750 800 850 oo Oono o Lol
LEatud Page 1 v 10012

Selector widget execution example.

HTML Widget

The HTML widget allows to add customized HTML and CSS code to add very custom
dynamic elements to the cockpit. This widget supports all HTML5 standard tags and
CSS3 properties.

The Edit section of the widget is composed by tree tabs: the HTML editor, the style and
the dataset. In the editor tab is possible to add the code that will be shown in the widget.



Clicking on the top expander section in the tab, the one named “CSS” also the CSS

editor will be available.

EDIT HTML WIDGET

EDITOR HTML STYLE DATASET

HTML widget editor

[kn-column="STRING' row="NUMBER'|

This tag is used to show a field value from the selected
dataset column. The optional attribute ROW make the
tag show the field value of the specified row for that
column. If a row is not specified the tag will show the
first occurrence for the column.

[kn-parameter="STRING']

This tag is used to show & parameter value from the
ones available to the selected dataset.

<div kn-repeat="CONDITION"
(limit="NUMBER")= ... </div=

This tag is used to repeat the html section delimited by

the tag ending for every row in the dataset if the

«condition is verified. Set the condition to "true” to always
show.The limit attribute limits the number of rows

shown. Dvnamic fields from dataset will take the value of 7

CANCEL SAVE

In the right side of the editor is possible to take available tags to copy inside the code,
those tags will be explained in detail in the following paragraphs. Is not possible to add
custom JavaScript code inside the html editor, so the available tags are the tools to

make the widget dynamic and to use the dataset data.

The Dataset tab allows the user to select a dataset to make the Widget dynamic and to
bind it to dataset data. After choosing a dataset the list of available columns will be
show. Those names will be useful inside the dynamic tags. Here it is also possible to
order the dataset according to a column and to select the ordering type (ascending or

descending).



MODIFICA IL WIDGET HTML

EDITOR HTML STILE DATASET FILTR!

TEST_01 (TEST_0T) v + -
Nome colonna Tipologia colonna Order By
QUARTER string
THE_DATE timestamp
STORE_ID float
PRODUCT_FAMILY string
UNIT_SALES float
STORE_COST float

Dataset selection

By clicking on the icon = of a specific column the dataset will be ordered by that
column by default by ascending order. In order to select the descending ordering type,

you must click another time on the icon (the icon will be now like this 17 ).

Available Tags

[kn-column="COLUMN-NAME' row='COLUMN-ROW-NUMBER"' aggregation="'COLUMN-

AGGREGATION' precision="'COLUMN-DECIMALS']

The kn-column tag is the main dynamic HTML Widget tool, it allows to select a column

name from the selected dataset and to print its value. The value of the kn-column
attribute should be the name of the column value you want to read in execution.

The row attribute is optional and is a number type attribute. If no row is selected the
first-row column value will be shown.

The aggregation attribute is optional and is a string type attribute. If inserted the value
shown will be the aggregation of all column rows values. The available aggregations are:
AVG|MIN|MAX|SUM|COUNT_DISTINCT|COUNT|DISTINCT COUNT.

The precision attribute is optional and is a number type attribute. If added and if the
result value is a number, the decimal precision will be forced to the selected one.
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[kn-parameter="PARAMETER-NAME " ]

The kn-parameter tag is the tool to show a dataset parameter inside the widget
execution. The value of the kn-parameter attribute should be the name of the set
attribute.

[kn-calc=(CODE-TO-EVALUATE) precision='VALUE-PRECISION']

The kn-calc tag is the tool to calculate expressions between different values on widget

execution. Everything inside the brackets will be evaluated after the other tag’s
substitution, so will be possible to use other tags inside.

The precision attribute is optional and is a number type attribute. If added and if the
result value is a number, the decimal precision will be forced to the selected one.

<div kn-repeat="true" 1imit="LIMIT-NUMBER"> ... REPEATED-CONTENT ... </div>

The kn-repeat attribute is available to every HTML5 tag and is a tool to repeat the

element for every row of the selected dataset.

This attribute is naturally linked to kn-column tag. If inside a kn-column tag without a row
attribute is present, the kn-repeat will show the column value for every row of the

dataset.

Inside a kn-repeat IS possible to use the specific tag kn-repeat-index , that will print the

index of the repeated column row.

The limit attribute is optional and is a number type attribute. If added the number of
rows repeated will be limited to the selected number.

<div kn-if="CODE-TO-EVALUATE"> ... </div>

The «kn-if attribute is available to every HTMLS5 tag and is a way to conditionally show

or hide an element based on some other value. The attribute content will be evaluated
after the other tags’ substitution, so will be possible to use other tags inside. If the



evaluation returns true the tag will be shown, otherwise it will be deleted from the
execution.

<div kn-cross> ... </div>

The kn-cross attribute is available to every HTML5 tag and is a way to make the element

interactive on click. This attribute generates an on click event on the element to open the
cross-navigation set. If there is no cross navigation set this tag will not work.

<div kn-preview="DATASET-TO-SHOW"> ... </div>

The kn-preview attribute is available to every HTML5 tag and is a way to make the

element interactive on click. This attribute generates an on click event on the element to
open the dataset preview dialog. The attribute value will be the dataset label of the
dataset that you want to open. If a dataset is not specified, the cockpit will use the one
set for the widget. If no dataset has been set and the attribute has no value this tag will
not work.

<div kn-selection-column="COLUMN-NAME" kn-selection-value="COLUMN-VALUE"> ... </div>

The kn-selection-column attribute is available to every HTML5 tag and is a way to make

the element interactive on click. This attribute generates an on click event on the
element to set the chosen column and value in the cockpit selections. The default will
use as a selection the first-row value for the column.

The kn-selection-value attribute is optional and will add a specific value to the column
selection.

Banned Tags

For Cross side scripting and security reasons some tags are removed on save by the
security filter:

° <button></button>
° <object></object>

° <script></script>



If the tag is needed for some specific behaviour (i.e. the button default hover), please
replicate it with CSS using a different allowed tag.

1<?xml version="1.0" encoding="UTF-8"?>

2 <WHITELIST>

3 <service baseurl="https://www.youtube.com" />
4 <service relativepath="/knowage/themes/" />
5</WHITELIST>

Like other widgets the “Style” tab and the “Filters” tab are available in order to set the
general style options for the widget and to filter the results displayed in the HTML
widget.

Widget properties

Once one or more (above mentioned) widgets have been implemented, the technical
user has some more options exploring the icon available at the right top corner of the
widget itself, as Figure below highlights.

Widget properties.
Here the user can:
« move the widget in the cockpit area at convenience;

o modify its dimension;
e delete it;



e activate the on-click interaction of the widget with the other ones;
e activate the updating of widget data due to the interaction with other widgets.

When executing the cockpit in visualization mode, the user has also some more options

for widgets. For all widget the user can use the icon “ to expand the widget to all

page and use the icon A to reduce it again. There are also two new widget options:
I
using the icon ~— itis possible to capture the screenshot of the widget and clicking on

(i

the icon = the data plotted on a chart or displayed in a table or crosstab are exported
in an excel file.

Chart widget are endowed with an additional option that allows the user to change the
chart type, as you can see in Figure below.

COCKPIT_CROSS = -] < Y H x
Gerolli /7 store name store city store state Total Sales e
- Store 1 Acapulco Guerrero 131208.7784
Store 10 Orizaba Veracruz 137778.8744
20k mmmf e Portland oR 1421111233
Hidalgo Zacatecas 208870.4613
Modell 10k Jardon Store 13 Salem OR 1991127468
Store 14 San Francisco CA 11227.6963

Store 15 Seattle WA 1488225234

0K ~*
3 Store 16 Spokane WA 146735.7903
/ Store 17 Tacoma WA 199084.0167
o

Store 18 Hidalgo Zacatecas 56144.6650
2861203.2390

Page 1 v 1-100f24 >
Lake King

NO ACTIVE SELECTIONS
-e- Total Sales  -e- Total Costs

Change chart type button.

Referring to figure below, the available chart types are parallel, scatter, Wordcloud, line,
radar, bar and pie.
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AVAILABLE CHART TYPES

CANCEL

Available chart types.

Pay attention though to the fact that when grouping functions have been used, the
change chart type may not report the same level of aggregation. In fact, not all type of
chart allows the grouping function. Refer to Chart types in detail to read more about
each chart type configuration. Pay also attention when a two-series chart is changed
with a single-series one. For instance, the parallel chart works only when (at least) two
series have been set, while the Wordcloud works with only one series.

General configuration

This option allows the user to manage all cockpit general settings that we are going to
describe through images of the interface. Clicking on the General configuration button
the window in figure below opens. This contains the General Settings tab and

the Widget Style tab.



GENERAL SETTINGS WIDGETS STYLE

Informations

ClAD

0/150

Background

Menu and Widgets

Show Cockpit Menu button on visualization mode |:\ Hide widgets functionalities on visualization mode

|:| Always show selection button Enable screenshot functionality on widgets

CANCEL SAVE

General configuration window.

Editing the fields of the first tab you can add or change the name and/or the description
of your cockpit; moreover, here you can choose the sheet color or a background image
and its size. In order to add a background image for the sheets, firstly you must add the
image to the catalogue of the image widget and then copy the link of the image. It is also
possible to decide to enable the menu and the widgets functionalities when the
document runs in display mode or to disable the screenshot functionality for every
widget.

The second tab (Figure below allows to configure some style options of the cockpit, like
borders, shadows, titles and background color.



GENERAL SETTINGS WIDGETS STYLE
=
Title text Horizontal alignment ¥ Font Family v
Font Size Font Style ¥ Font Weight -

P rem or % messure units are svailable
Title Color Title Background Color
Header Height [select a color [Iselect a color

Heignt in px of e zpace svailsnle to tite

Borders Color

Borders Style w Borders Thickness v I:‘

Border radius top left Border radius top right Border radius bottom left Border radius bottom right

'OTHER OPTIONS

1 shadows Shadows Size

Background color

=

CANCEL SAVE

Widget style tab.
Data configuration

This feature manages the data storage and usage. In fact, here there is the possibility to
save data in cache, create associations between datasets, schedule the (data) refresh
frequency and so on. Referring to the figure below, the feature is implemented through
several tabs: The Source tab, the Associations tab, the Frequency and

the Template tab.



SOURCE ASSOCIATIONS FREQUENCY TEMPLATE

NO DATASET PRESENT, ADD ONE WITH THE *+" BUTTON NO DOCUMENT PRESENT, ADD ONE WITH THE "+" BUTTON

CANCEL SAVE

Data configuration window.

Source

The Source tab is split into two areas. On the left side the user can find the list of those
dataset that are currently used by the cockpit. Here it is possible to add new dataset that
will be passed to widgets. In other words, datasets inserted in this area will be listed in
the dataset combo box of widgets like the Table, the Pivot Table and the Chart one.
Note that the user can delete datasets as well.

Parametric sources management

If the user is adding a parametric dataset the window will exhibit them in an expandable
box right below. It is also mandatory to give default values or to associate proper drivers
to the document to secure its correct execution. By the way, a final user has no access
to parametric dataset, and he/she cannot handle analytical drivers, therefore parametric
sources can be managed only by an admin user. We stress that the user must also
type the driver name in the field box as highlighted in Figure below. You can type it
manually or use the look up just aside the parameter line.



SALES SUMMARY © 8 T Y H %

DATA COCKPIT SETTINGS

SOURCE ASSOCIATIONS FREQUENCY TEMPLATE

DATASETS DOCUMENTS
Label Name Use Cache Frequency (sec Label Name
EDS_sales Sales data set o A BestProductSingPar BestProductSingPar a

A © DOC_measures_p.. Salesand Costsb.. g PARAMETERS

PARAMETERS

SP{DEMO_ProdCategory} Q| ar_department * Q ar_fa . Q

ADD DOCUMENT

ADD DATASET

CANCEL SAVE

= KNOWAGE
Dataset management.

On the right side of the window the user finds the list of external documents that can be
added to the cockpit (through Document widgets), or as well as for the dataset case, of
documents that are already in use in (previously set) Document widgets. In the
occurrence of Associations parametric documents, parameter boxes are shown below.
Note that it is mandatory to link them to analytical drivers (previously hooked to the
document) or be assigned a fixed (default) value.

Associations

If your goal is to show data from a single dataset, it is not necessary to define any
association. Associations should be set within the designer when widgets are built on
different datasets. Associations can be set with the elements: dataset columns, dataset
parameters and document parameters. Note that to implement an association the user
must have at least one column. We show some examples in the following.

The following figure shows the association between two datasets. In this case the user
must detect one field from the first dataset, the same field (in terms of values) in the
other one. The relation will appear right below. Click on the save button to confirm the
association. If the associations rely on multiple columns the user must add them one by
one.



DATA COCKPIT SETTINGS

SOURCE ASSOCIATIONS FREQUENCY TEMPLATE
product_id (Integer) = product_class_id (Integer) *
product name (String) product_subcateg._(String)

product departme_(String) product_category (String)
product category (String) product_departm.__. (Swring)

product family (String) product_family (String)

a
1

1 DOC_measures_parallell_DEF product department «~ TST_Products product_department = rr
. e 5
DOC_measures_parallell_DEF.product category «— TST_Products product_category - o
DOC_measures_parallell_DEF.product family + TST_Products.product_family - -

Associations between dataset columns.

The same procedure can be done in the case of dataset columns and dataset
parameters, as shown below.

DATA COCKPIT SETTINGS

SOURCE ASSOCIATIONS FREQUENCY TEMPLATE

units (BigDecimal) = product_class_id (Integer)
revenues (BigDecimal) product_subcateg (String)
SP{par_category} (String) product category (String)
SP{par_departme... (String) product_departm... (String)

SP{par_family} (String) product_family (String)

DOC_measures_parallell_DEF.SP{par_family} « TST_Products.product_family = - -
DOC_measures_parallell_DEF.SP{par_category} < TST_Products.product_category - &
DOC_measures_parallell_DEF.SP{par_department} < TST_Products.product_department = &

Associations between dataset column and dataset parameter.

Another example is supplied in Figure below. Here the association is performed between
a dataset Frequency column and document parameter.
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DATA COCKPIT SETTINGS
SOURCE ASSOCIATIONS FREQUENCY TEMPLATE
product_family (String) SP{par_family} (String)

product_departm... (String)

the_year (String)
country (String)
region (String) .

MAP_PAR SP{par_family} «~ DS_BASE_FOR_GIS. product_family =

= KNOWAGE CANCEL SAVE

Associations between dataset column and document parameter.

Once you have defined the associations, as soon as you refresh one widget, all related
widgets are refreshed simultaneously on data update.

Frequency

The Frequency tab defines a schedule over dataset involved in the associations. An
example is supplied in the next figure. This means that associations are activated
automatically, and data are reloaded according to this feature. Groups of real-time
datasets that compose one or more associations can have different update frequencies.
We stress that, in order to secure the right document execution, the group frequency do
not affect the other ones and each group is reloaded at different times. In addition, real-
time dataset that are not involved in any association can have their own frequency.

DATA COCKPIT SETTINGS

SOURCE ASSOCIATIONS FREQUENCY TEMPLATE

DOC _measures parallell DEF

IST Products

Frequency settings example.

Template



In this tab the user can find the json code (at the current stage of the work) which
composes the template. Figure below shows an example.

SALES SUMMARY

DATA COCKPIT SETTINGS

SOURCE ASSOCIATIONS FREQUENCY TEMPLATE

{

"sheets": [

"label™: "New Sheet™,
"widgets": [],
"index": "B"
¥
1s
"configuration™: {
syl eT o]
"titles™: true

}s

“"datasets": [

{
"dsId": 25,

"name"”: "Sales data set”,
"dsLabel™: “EDS sales”,
"useCache": true,
“frequency™: 5,
"parameters™: {}

¥
1
"documents”: [],
"associations”:
"aggregations”:
sralters:: T,

"showMenuldnView™: true

}
}

Template example.

Selections

Adding the Selections to your widgets, namely the possibility to reload all widget data
according to selection made through the click on a specific item of the cockpit (cell
value, chart bar, etc.). Moreover, thanks to this functionality the user can reproduce the
drill down feature that we introduced in Chapter of Chart. You can check which
selections are active on your cockpit at anytime thanks to the Selection functionality. In
Section 7.1 we already described how to add the “Selection” widget inside the cockpit



area. If the user does not wish for the widget to stay visible, selections can still be
accessed and managed through the menu configuration bar. Clicking on the “Selection”
menu icon you can enter the “Selections” window. Here all selections and associations
are listed, as shown in Figure below. The “Delete” button is available just aside each row
to let the user to remove that specific selections. Click on the “Cancel” button to exit the
window.

Dataset Column Name Values
ds__5305638 Product Sugar o

ds__2560679 City Turin o

CANCEL SAVE

Selection window.

Clear cache

The Clear cache button lets you realign the data shown in your widget to the ones in
your database. When you create your widget and associate your data fields, a photo of
data is made and stored in temporary tables. This means that your cockpit will display
the same data at each execution until you clean the chance by clicking on the dedicated
button and execute the document again. Now your data are refreshed and updated to
the one contained in your database at last execution time. As discussed before this
button is available also in “Read only” modality.

Save

You can save the cockpit by clicking on the save button in the right-top corner. The
document will be saved in the personal folder (technical users) or in the My

Analysis section. We remember that it is possible to share the new cockpit with other
users clicking on the dedicated icon. You can also choose in which folder, among the
ones visible to your role, to place your shared document.

Multi-sheet functionality



Cockpit allows to manage data visualization splitting it in two or more sheets. In each
layer the user can find and employ the features shown above. Indeed, it is possible to
perform a new analysis (as highlighted in Figure below) selecting different datasets and
gadgets.

PRODUCT ANALYSIS

Ottawa
25

Toronto

Food: 6.1219803679999605E7

Family Depart.. Year Sales Cost Uit sold
Drink Alcoholic.. 2014 675696... 269840... 330525.0
Drink Alcoholic.. 2015 146257..  587773.. 706273.0
Drink Beverages 2014 134017..  539991.. 660322.0
_ SR sy _SCGuba, )

> § 7 Drink Beverages 2015 280944..  112701.. 1383839.0

!/ I ~ O Republl(‘a
/.\A " LIy, 7 Drink Dairy 2014 341121 138243.. 203237.0

Joo < = Kingston Z %
+ NewSheet v | NewSheet w bid ;- Honduras (RS Drink Dairy 2015 753443..  304054.. 431914.0
""'N‘;aragu_la g

Food Baked Go.. 2014 792030 317342... 379930.0

Multi-sheet cockpit example.

A user can take advantage of the “move widget” functionality we saw in My first Cockpit
to bring widget from one sheet to another.

Furthermore, it is possible, but not mandatory, to set associations between datasets
underlying different sheets. The multi-sheet functionality is particularly useful to focus
the analysis in a single spot and have a general overview over it in few clicks at the
same time.

Chart

Charts are the most adopted method in presenting Bl data since they allow an
immediate perception of a phenomenon and are easily understandable. Focused on a
visual impression more than a punctual lecture of values, they are specially suited to
show trends and comparisons.



For these reasons, charts gain a pervasive level of usage and can be used by anyone to
perform both synthetic and detailed analysis. Knowage provides a chart engine to create
several types of charts, including:

e Bar

e Line

e« Pie

e Sunburst
e Wordcloud
e Treemap
o Parallel

e Radar

e Scatter

e Heatmap
e Chord

o Gauge

My first Chart

Once you enter the Knowage environment as a final user, enter the Analysis area
under the Workspace menu item, click on the Create Analysis icon and
choose Cockpit.

Once opened, the cockpit interface is an empty page with a toolbar containing different
options, the second of which is the Add chart feature.
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Add a chart to a cockpit.

Cockpit

The Cockpit Engine allows the user to self-build interactive cockpits through an intuitive
and dynamic interface. Read more in Cockpit chapter.

Clicking on the Add Chart icon, you will be asked to choose among some available
widgets. Pick out the Chart one and let’'s now go into details on how to build a chart from
scratch. The designer editor is divided into four principal tabs: Dataset, Chart Engine
Designer, Style, Cross and Filters. As soon as the user clicks on the “Add Chart”
button, he/she enters the “Dataset” tab editor. Here the user must select, using the “little
plus” icon placed just aside the combo box line, one dataset. Then the user must switch
to the “Chart Engine Designer” tab and choose a chart type among the available ones,
as shown in figure below.



CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

1

-
s ||

September Fab

CANCEL

Chart editor.

After choosing the appropriate chart type you must go into the Structure page
possible to select the measures and the attributes chosen for the chart.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

o
product_subcategory product_category
product_category product_subcategory

product_family

MEASURES ~

customer

product_family

+ SERIES ()

customer

CANCEL

Chart structure.

. Hereitis

Clicking on the Configuration page you will find eight different blocks as you can see in

figure below.



CHART ENGINE DESIGNER

CHART STRUCTURE CONFIGURATION ADVANCED

KNOWAGE Il

&

Chart configuration.

In detail these blocks concern:

e Generic Details, as the orientation of the chart, the family and the size font.

« Title and Subtitle details

« No data message where it is possible to put a message where the data are not
founded.

e Legend Title

e Legend ltems

e Color Palette

e Advanced Series Configuration

e Custom Colors

These eight blocks are common to all chart types; anyway, some chart types may have
additional blocks.

The Advanced tab contains extra features, usually exploited by an expert user. Here the
user can see all settable properties associated to the chart: it reflects the property tabs
that an expert user should manually edit to generate a json template.
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* TOOLTIP.
> VALUES:

Chart Advanced Features.

In the next subsections, the available functionalities of the Structure, the Configuration
and the Advanced tabs are described in a more specific way.

Structure

The “Structure” tab of the designer is the core of the Chart development. Here it is
possible and mandatory to choose the measures and the attributes. When selected, the
tab shows a two axes panel. The horizontal axis indicates the X-axis where you must
choose one or more attributes. As well, the left axis is the Y-axis and here you must
choose measures. You can also insert manually the axis title for both the X and the Y
axis if the chart is configured to have axis titles.

Chart type changes may cause broke down

Before creating any chart, it is convenient to be sure of what kind of chart you want to
develop. We stress that the user can change the chart type afterwards, but at the
expense of a loss of just defined settings.

In this section it’'s possible to customize the labels of the axis, title and grid style clicking
on different buttons. With the arrow button, on the top of the Y-axis and X-axis, it's
possible to choose the axis configuration detail, the axis title configuration, the major and



minor grid configuration (just for Y-axis) and ordering column (just for X-axis). With the
pencil button opens a window on the right with the series configuration details where it’s
possible to choose the aggregation way, the order type of the series, if the data will be
shown e so on. Finally, with the strip cartoon button you can choose the features of the
tooltip (font color, text alignment, etc.). If the chart in place does not allow the
customization of the axes the specific button will be disabled or not visible. The Figure
below will show in detail the three buttons above explained:

From left to right: (a) Generic configuration axis (the specific arrow). (b) Generic
configuration axis.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

ATTRIBUTES CATEGORIES Series item: customer (Y)
product_subcategory product_subcategory = customer

produc!_category pmduct_ca(egury : - SUM

product_family

product_family

MEASURES -~
- No order selected -

+ SERIES (Y)
customer

customer

CANCEL

Series style configuration.



CHART ENGINE DESIGNER STYLE

STRUCTURE CONFIGURATION

product_subcategory
product_category

product_family

MEASURES

customer

Series tooltip details.

Configuration

CATEGORIES

product_subcategory

product_category

product_family

+ SERIES(Y)

customer

Series item: customer (Y)

No Style

CANCEL SAVE

The Configuration section contains options to define the generic style of the chart. Here
you can set the dimensions of the chart, the background color, insert the title and subtitle
and define their style, choose the series palette, associate a specific color to a serie or
category, add and configure the legend. The listed options are an example of what you

can configure in the tab.

Note that for the color palette details you can use one already in the list or you can
choose any color inserting the hex color code with the hashtag symbol. This is a very
useful feature to customize the output.



CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STVLE CROSS FILTERS

CHART STRUGTURE CONFIGURATION ADVANCED

commeras
‘.
Q Title o
Subtit

Custom Color
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Color box editing.

In the 6.3 version, it has been introduced a new configuration option: The Custom Color.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

CONFIGURATION BLOCKS CUSTOM COLORS DETAILS
Title -
ﬁ Subtitle 0 — Name of category/serie

Color of category/serie
= g = 8

Custom Colors details.

With this new option it is possible to assign a specific color to a category and/or serie or
to a value of a category and/or serie. Look at the following figure for an example.



CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

Qz

l#0A3308

+

CANCEL SAVE

Custom Colors example.

To add a custom color simply write the category/serie value or name, select a color with
the color piker and then click on the plus button. In the figure example it is assigned a
color for each value of the ‘QUARTER’ category.

Indeed, the options available in this tab change according to the chart selected enabling
different configurations. See Chart types in detail for a detailed description of the specific
options of each chart.

Advanced options

The Advanced tab contains some advanced options to more customize the chart. Here
it is possible, for example, to set the tooltip options, the widget dimensions, if the chart is
stacking or not, the grouping type.



CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

¥ CHART:

> TILE:

* TOOLTIP:

» VALUES:
wpe:  BAR
alignAxis:
> AXES_LIST:

* COLORPALETTE:
height: 100
width: 100
isCockpitEngine:
orientation:

> syle
styleName:  default

» SUBTITLE

> EMPTYMESSAGE:

» LEGEND:
heightDimType: ~ percentage
widthDimType: ~ percentage
borderVisible: [7]
seriesStacking: \:\

CANCEL
Advanced tab.

Down here are listed some of the most useful and new options.

The dataLabels option can be found under the path VALUES -> SERIE -> 0 or another
serie -> dataLabels. The option is available only for measures. Here it is possible to set
the labels style such as the color, font family or font weight.

scaleFactor:  empty -

type:

¥ dataLabels:

¥ sryle
color:
fontFamily
fontweight:

fontSize

fontStyle:

* TOOLTIP

type: BAR -

datalLabels option.

The TOOLTIP option allows to set the width and the radius of the tooltip’s border.

The plotBands and plotLines options can be found under the path AXES_LIST ->
AXIS -> 0 or another serie. With these options is possible to plot respectively bands and
lines on the chart with fixed values and to set their style, like the line width and the line
type or the band color.



¥ AXES_LIST
¥ AXIS:
¥ o

¥ plotBands
¥ o

* label

color:

from: 0

w0

> plotLines:

d Y

Alimes W

plotBands option.

The min and max options are under the path AXES_LIST -> AXIS -> 0 or another serie.
They are available only for series and allow to set the maximum and minimum axis value
for the selected series’ axis.

¥ AXES_LIST:
¥ AXIS
¥ o
» plotBands
> plotLines:
id Y
alias: Y
type:  Serie

position:

min. 0

max 1]

min and max options.

Chart types in detalil

This section describes the different types of chart and how to create them within
the Chart Engine of Knowage.

Traditional charts

Knowage allows you to create the so-called traditional charts like bar, line, pie, radar and
scatter chart in a fancy way.

Each chart type is built on a specific dataset. Despite all, there are some general rules
that can be applied to those “simpler” and common charts. The minimum requirement is
to define/have a dataset with at least one attribute column and one measure column.
Then you can select the type of chart you want to use from the Chart section;



meanwhile using the Structure section you can fill in the category box with one or more
attributes (typically these will be place in the X-axis) and in the series box with one or
more measures (typically placed as Y-axis’ values). Refer to Chart Structure figure as
example.

Once you have selected the attributes and measures you can edit the series style and
axis style configurations as explained in My first Chart. Then go to Configuration to set
the chart dimension, the title, the legend and to choose how to associate colors to
series.

Some charts are endowed with datetime and grouping functions. It is possible to enable
the grouping/splitting functions to Bar and Line charts.

The user can reach those functions just clicking on the “little arrow” located at the right
end of category bar.

SAVE BACK

Axis configuration

l =h I
H )

Axis' title configuration

|5 Ordering column

(-
4]

® 8 [E Datetime and grouping

o b

>
(-
s

Datetime and grouping function.

The grouping functions can be implemented only through specific categories and series
configurations. As shown in figure below, the grouping function cannot be applied with
just one attribute as category. To allow the function to be applied, the user must define
two attributes as category fields.



CATEGORIES

Brand Name . Enable datetime D
= Group by categories %
I + SERIES (Y) ~ @ -
i Create serie splitting:
total_units v F o W
- Second serie Second category
gross_weight + ¥ = o 0
net_weight * T o o

Error alarm when enabling the grouping function.

As well, the user can use the splitting functions to divide one series over the second one
or over the second category.

To split the first series over the second one, remember that it is necessary to choose
only one attribute as category field and two measures as series values. The following
figure shows an example.

cxones -o W ]
Brand Name o Enable datetime  [_]
Group by categories D
=+ SERIES (Y) & @ -~
o Create serie splitting
total_units v Z e @m
= Second serie Second categor
gross_weight + EF e @ gory
O

Split over second series.

Meanwhile to split a measure over second category it is mandatory to choose exactly
two attributes as category field and only one measure as series value, as shown in
figure below.



cons X% I

Education Level v Enable datetime  [_]
Position Title + & Group by categories |:|
Create serie splitting
% SERIES (AXIS_6) x 0 v
_ Second serie Second categor
u salary Z e um gory
O

Split over second category.

Furthermore, in the occurrence the chart uses one datetime attribute as category field,
the user can improve visualization applying the datetime function to custom date format.

oo X5 I

= Enable datetime

END_DATE m
Date format

+ SERIES (Y) Z 0 ~ dd/mm/YYYY o

TOTAL_COST Z ® @

Group by categories ||
Create serie splitting:

Second serie Second category

O O

Datetime function usage.

For bar and line chart you can add more then one container for adding series

in Structure section. In that case you will have in your chart more then one axis for
series. In Advanced section you can specify to align these axes to 0 (zero) value. It is
check box align Axis where checked means that axes will be aligned to 0, and
unchecked means that they will not be aligned.



For pie chart inside Advanced section you can set configuration for your tooltip : to
show/hide absolute value and/or percentage. Inside tooltip property of serie object you
can find properties showAbsValueTooltip and showPercentageTooltip.

Scatter chart

A scatter chart is a graphical representation of scattering phenomenon of data. It is
useful when the user wants to highlight the density of data upon certain spots to the
detriment of readability of single points. If you select a scatter chart in

the Configuration section, you will have Ticks and Labels Details instead of Advanced
Series Configuration. Be careful to fill in the Scatter configuration with the Zoom type,
as showed below.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED
startontick []

Title !
& - ® Endontick []

Show last label [_]

CANCEL SAVE

Scatter Chart, ticks and labels details.

You must check if you want that the values in the Y-axis start (or end) in the first (last)
tick or in the first (last) value of the dataset and if you want that the last label of the
category axis should be showed.

Sunburst chart

The sunburst chart is a graph with a radial layout which depicts the hierarchical structure
of data displaying a set of concentric rings. The circle in the center represents the root
nodes, with the hierarchy moving outward from the center. The slices in the external
rings are children of the slice in the inner circle which means they lie within the angular



sweep of the inner circle. The area of each slice corresponds to the value of the node.
Even if sunburst charts are not efficient space-wise, they enable the user to represent
hierarchies in a more immediate and fascinating way.

To create a sunburst chart in Knowage you just must select a dataset with at least two
attribute columns describing the hierarchy and at least a measure column that indicates
the width of the slices. An example of dataset for the sunburst chart is showed in Table
below.

Example of dataset for the sunburst chart.

CATEGORY SUBCATEGORY UNIT
Baking Goods Cooking Qil 349
Baking Goods Sauces 109
Baking Goods Spices 290
Baking Goods Sugar 205
Bathroom Products Conditioner 64
Bathroom Products Mouthwash 159
Bathroom Products Shampoo 254
Bathroom Products Toilet Brushes 92
Bathroom Products Toothbrushes 94

Once you selected the dataset and the type of chart, choose at least two attributes in the
X-axis panel and a measure in the Y-axis panel as showed in the following figure.
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CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

ATTRIBUTES S CATEGORIES & 0 -
v B

product_subcategory product_category w

product_category product_subcategory

O K

unit

= KNOWAGE CANCEL SAVE

Sunburst configuration.

Then click on Configuration. As you can see the features are not the same as
traditional chart. We give some tips on most important sunburst settings.

Using the Generic button, you can set the opacity on mouse movement and choose
how to display the measure values: absolute, percentage or both. These two features
allow the visualization of data just moving the mouse over the slice: the slice is
highlighted, and values are shown in the center of the ring while the root-node path for
the node selected is displayed on the left bottom corner of the page. To custom the root-
node path, click on the Sequence icon and choose position, label tail size and text style.
The tooltip is a mandatory field since it shows the value of the selected slice. Therefore,
be sure to have filled it before saving by using the Explanation detail panel. Figure
below sums up the three features.
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Generic, Sequence and Explanation configuration

In Figure below you find the sunburst obtained with data of Table 20.

Product Units : Product Units
Categories and Subcategories Categories and Subcategories

P

|

663
(41%)
Units

[ESemERaueRD 663 (41%)
Product Units

Categories and Subcategories

254
(16%)
Units

From left to right: (a) Sunburst. (b) Sunburst category.(c) Sunburst subcategory.


file:///C:/Users/antho/Desktop/knowage-suite-6.3/index.html%23exampleofdatsetsunburst

Inside Advanced section you can set value for scale that will increase/decrease your
chart. You need to set numeric value for property scale.

Wordcloud chart

The Wordcloud chart is a graphic to visualize text data. The dimension of the words and
colors depend on a specified weight or on the frequency of each word.

The dataset to create a Wordcloud should have at least a column with attributes and
only one column with numerical data which represents the weight to assign to each
attribute. Choose one attribute as category field (the Wordcloud accept only one
attribute in the category box) and a measure as series field.

Switch to the Configuration section to set the generic configuration of the chart and to
custom fields of the Word settings details. Here the use can decide if to resize the
words accordingly to the measure retrieved in the dataset (Series option) or accordingly
to the frequency of the attributes in the dataset (Occurrences option). Moreover, it is
possible to set the maximum number of words that you want to display, the padding
between the words, the word layout and whether you want to prevent overlap of the
words as showed in Figure below.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

10

g o O

Prevent overlap of the words D
Horizontal

2

CANCEL SAVE

Wordcloud chart specific configuration.

Treemap chart



The Treemap is a graphical representation of hierarchical data, which are displayed as
nestled rectangles. Each branch of the tree is given by a rectangle, which is tiled with
smaller rectangles representing sub-branches. The area of the rectangles is proportional
to a measure specified by a numerical attribute. The Treemap is useful to display a large
amount of hierarchical data in a small space.

To create a Treemap chart you must select a dataset as the one described for the
sunburst chart in the Parallel chart.

Once you have selected the dataset, choose the Treemap chart type in the designer and
then at least two attributes into the X-axis panel. The order of the attributes in the X-axis
panel must reflects the order of the attributes in the hierarchy starting from the root to

the top.

Finally, you can set generic configurations and colors palette in the Configuration tab
and advanced configurations in Advanced editor tab.

In Figure below we show the Treemap resulting with data of our example

Product Cost Product Cost

Canned Foods

e -
Dack 15 Frozen

From left to right: (a) Treemap. (b) Treemap sub-branches.

Foods

Parallel chart

The parallel chart is a way to visualize high-dimensional geometry and various data. The
axes of a multidimensional space are represented by parallel lines, usually equally
spaced-out, and a point of the space is represented by a broken line with vertices on the



parallel axes. The position of the vertex on an axis correspond to the coordinate of the
point in that axis.

To create a parallel chart, select a dataset with at least one attribute and two columns
with numerical values. You can find an interesting example of dataset in the next table
where we display some of its rows.

Example of dataset for the parallel chart.

ID sepal_length sepal_width petal_length petal_width class

36 5.0 3.2 1.2 0.2 Iris-setosa

37 55 35 13 0.2 Iris-setosa

38 4.9 3.1 15 0.1 Iris-setosa

39 4.4 3.0 1.3 0.2 Iris-setosa

40 5.1 3.4 15 0.2 Iris-setosa

41 5.0 35 13 0.3 Iris-setosa

42 4.5 2.3 13 0.3 Iris-setosa

43 4.4 3.2 13 0.2 Iris-setosa

44 5.0 3.5 1.6 0.6 Iris-setosa

45 5.1 3.8 1.9 0.4 Iris-setosa

66 6.7 3.1 4.4 14 Iris-versicolor
67 5.6 3.0 4.5 15 Iris-versicolor
68 5.8 2.7 4.1 1.0 Iris-versicolor
69 6.2 2.2 4.5 15 Iris-versicolor
70 5.6 2.5 3.9 11 Iris-versicolor
71 5.9 3.2 4.8 18 Iris-versicolor
101 6.3 3.3 6.0 25 Iris-virginica




Example of dataset for the parallel chart.

ID sepal_length sepal_width petal_length petal_width class

102 5.8 2.7 5.1 19 Iris-virginica
103 7.1 3.0 5.9 2.1 Iris-virginica
104 6.3 2.9 5.6 1.8 Iris-virginica
105 6.5 3.0 5.8 2.2 Iris-virginica
106 7.6 3.0 6.6 2.1 Iris-virginica
107 4.9 2.5 4.5 1.7 Iris-virginica
108 7.3 2.9 6.3 1.8 Iris-virginica

In this example three different classes of iris are studied. Combining the values of some
sepal and petal width or lenght, we can find out which class we are looking at. In Figure
below (a part) you can find the parallel chart made with the suggested dataset. While in
next figure (b part) it is easy to see, thanks to selection, that all iris with petal length
between 2,5 and 5.2 cm and petal width 0,9 and 1,5 cm belong to the iris-versicolor
class.

From left to right: (a) Parallel. (b) Parallel chart selection.

Therefore, select parallel as chart type using the designer interface, then choose one or
more attributes in the X-axis panel and one or more measures in the Y-axis panel.

On the Configuration tab you can set the generic configuration for the chart and you
must fill the Series as filter column filed under "Limit configuration”.

Heatmap chart



Heatmap chart uses a chromatic Cartesian coordinate system to represent a measure
trend. Each point of the Cartesian system is identified by a couple of attributes. Note that
one attribute must be a datetime one. Meanwhile, each couple corresponds to a
measure that serves to highlight the spot with a certain color according to the chosen
gradient. Figure below gives an example of how an heatmap chart looks like inside
Knowage.
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Heatmap example.

Before configuring a heatmap chart, be sure that your dataset returns at least two
attributes, one of which must be a datetime one, and (at least) one measure. Once
entered the chart designer, choose the “Heatmap” type and move to the “Structure” tab.
Use the datetime attribute and another attribute as category fields and one measure as
series fields. Figure below shows an example.
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Configuring the attributes and the series for the heatmap chart.

Note that for series axis it is possible to specify the values’ range by assigning a
minimum and the maximum value, as shown in figure below. Otherwise, the engine will
automatically link the axis scale to dataset results set.
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Configure min and max values for series.

The next step is to move to Configuration tab and select the Color palette icon. Here
(figure below) the user must define the chromatic scale which will be associated to the
measure values. The panel will demand the user to insert the first, the last color and the
number of bands that will constitute the color scale.
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Add gradient panel.

The engine will create a progressive color scale as shown in the left image of figure
below. To custom the scale the user can use the Pre-set colors and use the arrow to
move up and down Heatmap chart the added color or the user can increase the number
of steps and then some intermediate color to leave more contrast between them.
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Custom color scale.

Remember to edit both Legend and Tooltip configuration in the Tooltip details panel to
improve the readability of the chart.

Chord chart

Chord diagram is a graph which allows to show relationship between entities and
between data in a matrix. The entities can belong to a unique category while the arc be
non-oriented or belong to two different categories. In this latter case, they have direct
arcs. The data are arranged radially with arcs that represent the connection between
points. The width of the arc connecting two points depends on the weight assigned to
the edge connecting these two points. This graphic is useful when you want to represent
a large number of data in a small space.

The chord diagram requires a dataset that have a column with numerical values. These
represent the weight of the arc connecting two points. It also must have two columns
with the entries for the entities to be connected in the diagram. These two columns must
have the same set of values so that the engine can understand the relation between all
the entities. If there is not a relation between two entities the weight of the arc is zero.
Note that when you create a directed chord diagram with two different categories, all the
relations between entities of the same category have a zero weight.

An example of dataset for the chord chart is represented in Table below:

Example of dataset for the chord chart.

CUSTOMER_CITY STORE_CITY VALUE

Beaverton Portland 4609.0000
Lake Oswego Portland 4201.0000
Milwaukie Portland 5736.0000
Oregon City Portland 3052.0000
Portland Portland 3984.0000




Example of dataset for the chord chart.

CUSTOMER_CITY STORE_CITY VALUE
W.  Linn Portland 3684.0000
Albany Salem 5544.0000
Corvallis Salem 8542.0000
Lebanon Salem 8015.0000
Salem Salem 6910.0000
Woodburn Salem 6335.0000
Albany Albany 0.0000
Beaverton Beaverton 0.0000
Corvallis Corvallis 0.0000
Lake Oswego Lake Oswego 0.0000
Lebanon Lebanon 0.0000
Milwaukie Milwaukie 0.0000
Oregon City Oregon City 0.0000
Portland Portland 0.0000
Salem Salem 0.0000

W. Linn W. Linn 0.0000

Once you have selected the dataset open the designer and select chord chart type.
Then choose the two entities in the X-axis panel and the value in the Y-axis panel as
showed in figure below. Now you are ready to customize the chart setting the generic
configuration and the palette on Configuration.



Chord configuration.

Gauge chart

Gauge chart uses needles to show information as a dial reading. It allows to visualize
data in a way that resembles a real-life speedometer needle. The value of the needle is
read on a colored data scale. Colors are used to provide additional performance context
(typically green for good and red for bad). This chart type usually is used in dashboards
to show key performance indicators or any measure having reference values.

For gauge chart you should have only series items, the one that gives you values for the
chart. So, the defined dataset to be used should provide numerical data for the Y-axis
for the gauge chart. After selecting the dataset go to the designer and select gauge in
chart type combo box. Then choose one or more measure on the Y-axis panel on

the Structure. Moreover, you must not forget to provide all data needed for the Axis
style configuration of the Y-axis.

When you finished to set all the mandatory and optional parameters and configurations
in the Structure tab you can select the Configuration tab and set the generic
configuration of the chart.

A short comment on chart drill down

Knowage Chart Engine allows you to drill down into categories. This means that the
user can explore the details of each category as many times as configured. Indeed, to
let the chart admits the drill down, it is necessary first that the chart in place allows it.
Secondly the user must have dragged and dropped multiple attributes into the category
axis in the Configuration tab. The order of the attributes in the X-axis panel determines
the sequence in which the categories are going to be showed. When executing the
chart, the label of the category is linkable, and it is possible to click on the label to drill
down.



The chart that enables the drill down are:

e Bar Chart
e Line Chart
e Pie Chart
e Treemap

To give an idea of the outcome, we take as instance the Bar Chart drill down. In the
following example, the selected categories are four and
called: product_family , product_department, product_category and product_subcategory . Once

we open the document, we get as shown below:
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Drillable Bar Chart

When selecting shelf depth measure of the Food category one gets (see next figure):
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Drillable Bar Chart: first drill

Starchy Foods

Once again, we can select rrozen food Subcategory and drill to a second sub-level as

below:

| Backo: Food
| Breakfast Foods

RSyl _

o | (= owAcE

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525

Drillable Bar Chart: second drill

And so on to the fourth subcategory. Selecting the “Back to: ...” icon available at the
right corner of the graphic, the user can get back to the previous level. This efficient
feature allows the user to have a deep insight of the analysis and draw important
conclusions from it.



